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Promocijas darba visparéjs raksturojums

Laikmeta dikteta nepiecieSamiba p€c izaugsmes un pastaviga progresa
Latvijas profesionalas miuzikas izglitibas sist€ma pieprasa instrumentspéles
nodarbibas izmantojamo pedagogisko papémienu pilnveidi  atbilstosi
jaunakajam pedagogiskajam pieejam un inovativam metodém.

Arvalstu mizikas pedagogijas zinatniskaja literatira arvien lielaka
veriba tiek pievérsta cilvéka psihologisko un fiziologisko mehanismu un
likumsakaribu ievéroSanai pedagogiskaja procesa, un tick meklétas iespgjas to
integréSanai jaunos pedagogiskos modelos (Kloppel, 2009; Gumm, 2009;
Williamon, 2004; Sloboda, 2005; Langeheine, 1996; Alcantara, 2009;
Altenmiiller, Gruhn, 2002; Davidson, Correia, 2002; Fritzen, 1995; Geiger,
1998; Gellrich, 1998; Held, 1998). Austriesu psihologs un pedagogs H. Sahls
norada, ka, visparéja pedagogija macibu procesu vajadz&tu pielagot skolénu
smadzenu darbibas likumsakaribam (Schachl, 2005). Lidzigi miuzikas
pedagogija lielaku nozimi vajadz&tu pieskirt kermepa darbibas principu
ievérosanai un integrésanai instrumentspéles macibu procesa.

Diemz&l instrumentspéles pedagogijas literatiira joprojam maz
sastopami zinatniski skaidrojumi, kas aprakstitu instrumentsp€les kustibu
apguves pamatnosacijumus (Fischer, 2011). Ari lidz §im pasaulé popularajas
metala ptiSaminstrumentu spéles skolas aprakstitie macibu pan€mieni biezi vien
ir pretruna cilvéka kermena anatomijai, fiziologijai un darbibas principiem
(Fuks, Fadle, 2002). Jaatzist, ka pasaulé populara metala ptSaminstrumentu
spéles pedagogijas literattra (Arban, 1982; Clarke, 1970; Clarke 1984; Clarke
1935, b) nepietickami tiek izskaidroti audz€knu kermena darbibas un
koordinacijas, ka ari trenina principi metala piiSaminstrumentu spéle, netiek
apliikota muskulu darbibas sasprindzindjuma un atslabuma probléma. Turklat
dazkart sastopamas biitiskas pretrunas izpratn€ par elpoSanas, ambusiira vai
kermena darbibu metala piSaminstrumentu spélg.

Trombona spélé kvalitativas skanas izveidoSana neierobezotai muzikalo ideju
realizacijai ir viens no grutakajiem pedagogiskajiem uzdevumiem mizikas skola, kas

atkarigs no nians€tas elposSanas sist€mas un daudzu kermena dalu — liipu, méles, roku



un pat kaju — kustibu savstarp&jas koordinacijas. Miizika kermena darbibas nepilnibas
metala piiSaminstrumentu spélé izpauzas vaja skana, Saura spéles diapazona un
neskaidra artikulacija, tadgjadi radot SkérSlus sekmigai miuzika profesionalajai
attistibai un spéles prasmju pilnveidei. Sada aspekta svarigi ir noskaidrot cilveka
kermena darbibas likumsakaribas un pielagot ptsaminstrumentu spéles pedagogiskas
metodes un papémienus gan nervu sist€émas, gan instrumentspéles muskulu darbibas
principiem.

Minéto problému kopums noteica promocijas darba temata ,,Audzeknu
instrumentspéles prasmju un kermena darbibas pilnveides mijsakaribas trombona

spéles macibu procesa miizikas skola” izveli un aktualitati.

Pétijuma objekts: trombona sp&les macibu process muzikas skola.

Pétijuma priekSmets: audzeéknu trombona spéles prasmju pilnveide.

Meérkis: izpétit trombona spéles prasmju un kermena darbibas pilnveides
mijsakaribas un izstradat trombona spéles prasmju un kermena darbibas pilnveides
procesualaja modell balstitu vingrinagjumu sist€mu kermena darbibas koordinésana
audzeknu trombona spéles prasmju pilnveidei muzikas skola, ka ari empiriski
parbaudit tas efektivitati.

Hipoteze:
audzeknu trombona spéles prasmes pilnveidojas efektivak, ja

e pedagogiskaja procesa tiek ievérotas audzékpa individualas fiziskas un
psihiskas 1patnibas, ka arT muzikalo sp€ju attistibas Iimenis;

e pedagogiskaja procesa, balstoties uz izpratni par instrumentspélé iesaistitas
muskulatiiras darbibas pamatprincipiem un sasprindzinajuma un atslabuma
ambivalenci, mérktiecigi tiek izmantotas metodes un pan€mieni audzékna
stresa un muskulu sasprindzinajuma samazinasanai;

e nodarbibas tiek izmantoti speciali vingrinagjumi kermena darbibas
koordinacijas pilnveidoSanai.

Uzdevumi:

Izpétit trombona spéles prasmju pilnveides teorétiskos aspektus.
Izpétit trombona spéles audzeknu kermena darbibas psihofiziologiskos mehanismus

un pilnveides iespgjas.



Izstradat vingrinajumu sisttmu kermena darbibas koordin€Sanai un trombona spéles
prasmju pilnveidei.

Pétijuma metodes
Teoretiskas:
metala ptiSaminstrumentu spéles pedagogijas literatiiras analize;
pedagogijas, psihologijas, fiziologijas un neirobiologijas zinatniskas literatiiras
analize;
miizikas un sporta pedagogijas, miziku fiziologijas un mizikas psihologijas
literattiras analize;

starpdisciplinara zinasanu sintéze.

Empiriskas:
audzeknu organisma biometrisko raditaju ieguve ar Biofeedback 2000*P*" iekartu
(trapeces muskula elektromiogramma, elpoSanas amplitida un frekvence,
sirdsdarbibas frekvence un asinsrites pulsacija), to dinamikas vertésana;
audzeknu elpoSanas tilpumu raditaju ieguve ar spirometru Sibelmed Datospir
Portable C (forséta vitala kapacitate, vitala kapacitate, ieelpas rezerves tilpums,
izelpas rezerves tilpums, elpoSanas tilpums, maksimala voluntara ventilacija), to
dinamikas vertésana;
pedagogiskais novérojums — audzékna trombona spéles prasmju pilnveides dinamikas
novertejums (pedagoga aizpildita audzekna noverosanas kartite);
audzeknu anketeSana ar noliiku noskaidrot vinu attieksmi pret vingrinajumu sistému
kermena darbibas koordinacijas pilnveidei un ieinteres€tibu trombona spéles apguve;
gadfjuma pétjjumu metode, kad katra audzékpa raditdji un prasmju pilnveides
dinamika tiek analiz&ta individuali.
Datu apstrades metodes:
Neparametriskas statistikas metodes — Vilkoksona tests un Zimes tests — divu saistitu
paraugkopu datu salidzinasanai ( statistikas datu apstrades programma STATISTICA 9
Statsoft Co).

Pétijuma baze
Pavula Jurjana Miizikas skola.

Pétijjuma posmi

2010.-2011. — izveidots promocijas darba teorgtiskais pamatojums;



2011.-2012. — izstradata empiriska eksperimenta koncepcija;
2012.-2013. — veikts promocijas darba empiriskais eksperiments;
2013.-2014. — apkopoti un analiz&ti empiriska eksperimenta rezultati;
2014. — promocijas darba pabeigSana un noformesana.

Pétijuma teoretiskie pamati
Humanpedagogijas pieeja macibu procesam (Rogers, 1969; Rogers, 2003; Maslow,
1943; Maslow, 1970; Spona, Cehlova, 2004; Mitzscherlich, 2008).
Personibas darbibas procesuali strukturala pieeja (JleontpeB, 1975; PyOunmTeiin,
1973).
Teorijas metala ptasaminstrumentu spéles pedagogija (Arban, 1982; Clarke, 1970;
Clarke, 1984; Clarke, 1935 a; Clarke, 1935 b; Frederiksen, 2006; Nelson, 2006;
Steenstrup, 2007; MacBeth, 1968 a; MacBeth, 1968 b; Stamp, 1978; Quinque, 1980;
Sandoval, 1991; Sandoval, 1995; Schlossberg, 1959; Vizzutti, 1990; Vizzutti, 1991;
Burba, 2005; Campos, 2005; Caruso, 2002; Wekre, 1994; Raph, Watrous, 1983;
Alessi, 2011; Lier, 2000; Kleinhammer, Yeo, 1997; Vernon, 1995; Gordon, 1968;
Gordon, 1987; Davis, 1997; Davis, 2001; Davis, 2006; Dijk, 2004; Asper, 1999;
Asper, 2003).
Pamatnostadnes un pétijumi par elpoSanu un tas pilnveides tehnikam (Frederiksen,
2006; Gordon, 1987; White, 2005; Hall, 2011; Parkers, 2009; Valtneris, 2012; Carola,
Harley, 1990; Kreutzer, 2010).
Metodes un panémieni kermena atslabinaSanai un funkcionalitates uzlaboSanai
(Feldenkrais, 1977; Alexander, 1996; Lange, 2012 b; Jacobson, 1959; JKak —
Hanbkpos, 2008; Cranucnasckuii, 1985).
Pétijumi par cilvéka anatomiju, neirobiologiju un fiziologiju (Valtneris, 2012;
Parkers, 2009; Breedlove, Rosenzweig, Watson, 2007; Carola, Harley, 1990; Hall,
2011; Sarafino, 2008).
Atzinas par smadzenu un kermena darbibas principu efektivu integrésanu
pedagogiskaja procesa (Schachl, 2005; Kloppel, 2007; Kloppel, 2008; Kloppel, 2009;
Langeheine, 1996; Petrat, 2005; Petrat, 2007).
Pétijumi par stresa un lampu drudza ietekmi uz miizika muskulu sasprindzinajuma
Itmeni, ka arT dazadas mentala trenina metodes $1s problémas risinasanai (Langeheine,

1996; Kloppel, 2007; Mantel, 2003; ITerpymurun, 2008).



Teoretiskas atzinas par motoriku, ka ar1 par motorikas pilnveides metodém miizikas
pedagogija (Haywood, Getchell, 2009; Kloppel, 2009; Geiger, 1998; Gellrich, 1998;
Held, 1998; Wiemeyer, 2000 a; Wiemeyer, 2000 b; ITerpymun, 2008).
Atzinas par muskulu un kermena kustibu treninu metodém b&mu un pusaudzu
vecumposma (Krauksts, Jansone, 2005; Petrat, 2005; Haywood, Getchell, 2009).
Akustikas pétnieku teorétiskas atzinas par lipu un ambusiira darbibu skanveides
procesa uz trombona (Gilbert, Ponthus, Petiot, 1998; Gilbert, 2002; Stevenson,
Campbell, Bromage, Chick, Gilbert, 2009; Bromage, Campbell, Gilbert, 2010;
Copley, Strong, 1996; Yoshikawa, 1995).
Petijumi miiziku veselibas profilakses un arodslimibu prevencijas joma (Bastian,
1995; Brandfonbrener, Kjelland, 2002; Kloppel, 2008; Fendel, 1995; Fritzen, 1995;
Mitzscherlich, 2008).

Zinatniska novitate
Definéts muskulu sasprindzindjuma un atslabuma ambivalences jédziens metala
pusaminstrumentu spéles pedagogija.
Izveidots muskulu darbibas teorétiskais modelis puiSaminstrumentu spé&lé muskulu
darbibas koordinacijas uzlabosanai.
Izpétita elpoSanas specifika ptiSaminstrumentu sp€l€é un ptSaminstrumentu spéles
elpas efektivas lietosanas likumsakaribas saskana ar elpoSanas procesa
fiziologiskajam norisém, izstradata pusaminstrumentu spéles elpas amplitiidas un
gaisa tilpuma palielinasanas metodika.
Atklatas sp€ju, prasmju, motivacijas un kermena darbibas mijsakaribas trombona
spéles apguves procesa.
Atklatas trombona spéles prasmju un kermena darbibas pilnveides savstarpg€jas
mijsakaribas, izstradats trombona spéles prasmju un kermena darbibas pilnveides
procesualais modelis.
Izstradati trombona spéles prasmju verteéSanas kritériji un to raditaji.
Izstradata un empiriski parbaudita vingrindjumu sisttma kermena darbibas
koordingSanai trombona spéles pedagogija.
Noteikti trombona spéles profesionalas izaugsmes Itmeni.

Pétijuma praktiska nozimiba

Petjuma formulétas teoretiskas atzinas tiek praktiski izmantotas RPIVA

studiju kursa ,,Trombona sp€le”. Pe&tjjums tiks publicéts monografija, kas bis



nozimigs ieguldijums metala paSaminstrumentu spéles pedagogija un kalpos ka
vertigs izzinas avots gan jaunajiem miizikiem, gan toposSajiem un jau praktiz&joSiem
instrumentspéles pedagogiem.

Promocijas darba struktiira
Promocijas darbu veido ievads, divas dalas, nobeigums, literatiiras saraksts un 8
pielikumi. Darba icklauti 50 attcli un 29 tabulas. Promocijas darba teksts izklastits uz

215. Ipp., literatiiras saraksta ieklauti 139 izdevumi un 1 DVD.

Tezes aizstaveSanai

1. Trombona spéles prasmes efektivi pilnveidojas, audze€knim motiveti
piedaloties humanpedagogiski organizéta, uz praktisko darbibu vérsta individualizéta
macibu procesa.

2. Lai instrumentspéles kustibas pilnveidotu efektivak, pedagogiskais process
jabalsta izpratné par muskulu darbibas sasprindzinajuma — atslabuma ambivalenci un
elastibas principu muskulu darbibas koordin€$anai. Stress un paaugstinats muskulu
tonuss negativi ietekme spl€ iesaistitds muskulatiiras koordinacijas iespgjas un rada
Skerslus efektivai motoro programmu istenoSanai piiSaminstrumentu spéle. Dazadas
metodes stresa un sasprindzindjuma simptomu samazinaSanai pazemina muskulu
sasprindzinajuma Iimeni un rada labakus priekSnosacljumus pilnvértigam
pedagogiskajam procesam un kvalitativas skanas veidoSanai.

3. Izmantojot trombona spéles nodarbibu iesp€léSanas procesa kermena
darbibas pamatprincipos balstitu  vingrindjumu sisttmu kermena darbibas
koordingSanai, ievérojami paaugstinas spélei bitiskie elpoSanas parametri un
samazinas nevelamais muskulu sasprindzinajums, ka ar pilnveidojas trombona spéles

prasmes.



Promocijas darba saturs

Promocijas darba 1. dalas Trombona spéles prasmju pilnveides teorétiskie
aspekti 1.1. nodala Kermena darbibas raksturojums trombona spé€l¢ tika analiz&ti
dazadi ar kermena lietojumu spéles procesa saistiti spéles teorétiskie aspekti. Ta ka
trombona spéles pedagogijas metodes un panémieni vesturiski ir ciesi saistiti ar citu
metala ptSaminstrumentu spéles metodém, promocijas darba 1.1.1. apaksnodala
Kermena darbibas specifika metala piasaminstrumentu spéles padagogija
trombona spéles konteksta tika pétita arT citu metala ptaSaminstrumentu spéles
pedagogisko metozu atbilstiba cilvéka anatomijas, fiziologijas, neirobiologijas un
psihologijas diktétajiem funkcionalajiem nosacijumiem.

Neraugoties uz niansém un atskiribam trompetes, mezraga, eifonija, trombona
un tubas spél€, metala ptsaminstrumentu spéles pedagogija vésturiski ir attistijusies
sinergiski — izmantojot idejas un priekSstatus, kas nav tieSi saistiti ar konkréto
instrumentu. Sada aspektd liela uzmaniba pétijuma gaita tika pievérsta gan
pisaminstrumentu spéles pedagogijas vésturé nozimigako personibu — kornetistu Z.
B. Arbana un H. L. Klarka un tubista A. Dzeikoba — pedagogiskajam mantojumam
(Arban, 1982; Clarke, 1870; Clarke 1984; Clarke 1935, a; Clarke 1935, b;
Frederiksen, 2006; Nelson, 2006; Steenstrup, 2007), gan ar1 spilgtakajam musdienu
trompetes, mezraga un trombona spéles pedagogijas idejam (Stamp, 1978; Quinque,
1980; Gordon, 1987; Asper, 2003; Burba, 2005; Wekre, 1994; Vernon, 1995;
Kleinhammer, Yeo, 1997; Lier, 2000; Dijk, 2004; Campos, 2005; Davis, 2006;
Sandoval, 1995).

Literatiiras analizes rezultata secinats, ka:

1) pedagogiem trukst vienotas izpratnes par cilvéka kermena fiziologiskajam norisém
un to likumsakaribam spéles laika, tapec biitu nepiecieSams izveidot vienotu, kermena
fiziologijas principos balstitu zinasanu paradigmu, kas lautu veidot daudz efektivakas
macibu metodes;

2) informacija par ptSaminstrumentu spéles pamatiem pieejama profesionala miizika
izpratnes ltmeni, tadgadi ta vertg§jama ka profesionalu diskusijas par labakam
metodém un papemieniem sava instrumenta spélé, taCu reti ir piemérotas
izmantoSanai miizikas skolu audz€knu vai iesac€ju instrumentspéles apguves procesa.

Petjuma 1.1.2. apakSnodala Metala piuSaminstrumentu spéles skanas
kvalitates un muskulu sasprindzinajuma un atslabuma savstarpéjas sakaribas

tiek atklatas labas skanas kvalitates un efektivas muskulu darbibas savstarpgjas
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sakaribas. Trombona spél€ labas skanas izveidoSana brivai muzikalo ideju realizacijai
ir viens no griitakajiem pedagogiskajiem uzdevumiem, kas atkarigs no niansétas
daudzu kermena dalu — elpoSanas sisteémas, lipu, méles, roku un pat kaju -
savstarpgjas koordinacijas. Kermena darbibas nepilnibas metala puisaminstrumentu
spelé atspogulojas vaja skana, Saura spéles diapazona un neskaidra artikulacija,
tadgjadi radot skérSlus sekmigai muzikalajai attistibai un spéles prasmju pilnveidei.
Tiek definéta muskulu darbibas sasprindzinajuma un atslabuma ambivalences ideja
trombona spéles pedagogija: no vienas puses metala ptsaminstrumentu spéle prasa
fizisku speku un dazadu muskulu sasprindzinajumu, no otras puses — prasmiga
muskulu atbrivosana ir iedarbigs lidzeklis muzikalo sp&ju un makslinieciska snieguma
uzlaboganai. So divu pretgjo instrumentspéles aspektu mijiedarbibas izpratne piedava
potencialu risinajumu daudzam pusaminstrumentu spé€les problémam. Muskulu speka
un izturibas trenin$ ienem nozimigu vietu metala pasaminstrumentu spéles
pedagogiskaja tradicija. Tikpat lielu nozimi pedagogiskaja procesa vajadz&tu pievérst
arT atslabinaSanas fenomenam.

Meklgjot pamatojumu ambivalences problémai — div€jadi vertétajam muskulu
speka pielictojumam metala paSaminstrumentu spéle, 1.1.3. apak$nodala Muskulu
darbibas teorétiskais modelis tiek izveidots muskulu darbibas teorétiskais modelis,
kas vienkars$i izskaidro muskulu sasprindzinasanas un atslabinasanas mijsakaribas,
izmantojot elastibu par Sos pretpolus savienojoSo prasmi, kas nosaka muskulu
darbibas speka dozéSanu un koordindciju starp paradibas gal€jiem punktiem —
sasprindzindgjumu un atslabumu. Muzikalas ekspresijas palielinaSanai butiska ir
elastiga muskulu darbibas amplitiida diapazona starp atbrivotibu un sasprindzinajumu,
tadéjadi muzikim ir svarigi paplasinat savu iesp&ju diapazonu abos — gan muskulu
sasprindzindjuma, gan atslabuma — virzienos. Tacu jasaprot, ka sasprindzinajums un
atslabums ir nevis divas pret€jas darbibas, bet gan vienas darbibas — muskulu Skiedru
sarauSanas — dazadas intensitates pakapes (skat. 1. att.), tad€] nepiecieSams apgiit
prasmi elastigi koordiné€t nepiecieSamo muskulu kontrakcijas Iimeni.

Sada muskulu darbibas izpratne lauj izprast pastavosas at3kiribas un pretstatus metala
puSaminstrumentu spéles pedagogiskajas metodés, ka arl risinat muskulu
sasprindzinajuma un atslabuma ambivalences problému dazadu spéles pan€mienu
pilnveideé. Defingjot elastibu ka prasmi apzinati koordin€t un dozeét muskulu

sasprindzinagjumu un atslabumu, metala ptiSaminstrumentu spéles pedagogija iegust
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efektivu lidzekli audz€kpa instrumentsp€les kustibu jeb motoro programmu

attistiSana.

o%—+—+—+—+—+—++—+—+—++—+—+++++++++++++100%

atslabums l sasprindzinajums

elastiba

1. att€ls. Musku]u darbibas teor&tiskais modelis

Instrumentspéles pedagogija $ads muskulu darbibas teorétiskais modelis

iezZim& cCetrus darba virzienus — viens ir muskulu kontrakcijas spéka trenins, otrs -
vispargja muskulu atslabinasana. TreSais — muskulu koordinacijas uzlaboSana ar
atttstitu elastibu jeb sasprindzinajuma un atslabuma optimizacija spéles procesa.
Ceturtais — stresoru samazinaSana un stresa reakciju parvaréSana muskulu fona
sasprindzinajuma jeb tonusa samazinasanai.
Bitiska probléma, kam nepietiekami tiek pievérsta uzmaniba puSaminstrumentu
spéles pedagogija, ir bérnu un pusaudzu vecumposmam raksturigas fiziskas attistibas
Ipatnibas un to atSkiribas no pieaugusajiem. 1.1.4. apaksnodala Audzeknu muskulu
trenina teorétiskie koncepti tiek pétitas bérnu un pusaudzu muskulu trenina iespgjas,
un pétijumi sporta pedagogija un kineziologija pierada, ka $aja vecumposma izturibas
un spéka trenini, kam tiek pieveérsta liela uzmaniba daudzos metala ptiSaminstrumentu
speles pedagogiskajos lidzeklos, nav efektivi. Tani pat laika ir pieradits, ka spéka
pieaugumu var panakt ar efektivu muskulu koordinaciju. Neirala adaptacija speka
treninu rezultata palielina motoro impulsu amplitidu, motoro vienibu aktivizéSanos
un sinhronizé$anos, ka ari impulsu caurvadamibu nervu sisttma. Tadgjadi muskulu
koordinacijas prasmju pilnveide ir viens no elementiem, kam japiever§ pastiprinata
uzmaniba darba ar audzékniem.

1.1.5. apakSnodala  Sasprindzinajuma problema un  muskulu
atslabinasanas tehnikas tiek pé&titas muskulu sasprindzinajuma mazinasanas

iesp&jas, ka arT ta saistiba ar stresa faktoriem un reakcijam organisma. Parmeérigs
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muskulu sasprindzinajums kavé ne tikai muzikali makslinieciskas izpausmes, bet ar1
rada veselibas problémas.

Tiek aplikotas dazadas metodes sasprindzinadjumu mazinaSanai kermeni.
Aleksandra tehnika ir pasaulé pazistama kermena funkciju optimizé$anas sist€ma, ko
izmanto dazadas profesionalajas nozarés (sports, miizika, aktiermaksla) (Alexander,
1996). M. Feldenkraiza metode maca labak apzinaties savu kermeni un ta iesp&jas
caur nestandarta kustibu modeliem (Feldenkrais, 1977). Krievu rezisors K.
Stanpislavskis aktieriem iesaka izmantot iekséja kontroliera metodi — svarigi ir
sasprindzinajumu vispirms apzinaties un péc tam to atbrivot (CranucnaBckuii, 1985).
Vacu vijolnieka T. Langes Rezonanses maciba liela nozime tiek pieskirta fiziskiem
vingrinajumiem kermena elastibas palielinaSanai un ta trisdimensionalai balanséSanai
(Lange, 2012 a).

Teorétiskas izpétes rezultata tiek pienemts, ka muskulu sasprindzinajums jeb
tonuss ir cieSi saistits ar stresa faktoru raditajam fiziologiskajam reakcijam cilvéka
kermeni. Audzekniem b&rnu un pusaudzu vecumposma biezi vien ir raksturigs
paaugstinats muskulu sasprindzinajums jeb tonuss, kas rada Sk&rSlus elastigai
muskulu koordinacijai, tatu gan muskulu koordinacija, gan ari smadzenu darbiba un
maciSanas sp&jas uzlabojas mérena muskulu aktivizacijas limen.

Tadgjadi tiek ieteikts mazinat stresu ikdienas dzive, ka arT ar muskulu atslabinasanas
vingrinajumiem samazinat stresa izraisitas reakcijas, kas mizikiem ir svarigi ar t.S.
lampu drudza parvaréSanai.

Motorika ir kompleksa nervu sisttmas un balsta - Kkustibu sistémas muskulu
mijiedarbiba kermena kustibu istenoSanai. 1.1.6. apaksnodala Audzéknu motoro
spéju pilnveides iespéjas trombona spéle tiek pétitas motoro sp&ju pilnveides
mehanismi  un metodes. Tiek analiz€tas sensomotorikas (audiomotorikas,
propriorecepcijas) un psihomotorikas (mentala trenina, psihologisko treninu metozu)
izmantoSanas iesp&jas miizika motoro prasmju pilnveide.

Mizikas instrumenta spéle augsta limeni pieprasa augsti attistitas motoras
prasmes, kuras jaattista ar metodém, kas sava komplicétiba stipri parsniedz vispargjai
motoro sp&ju attistibai pielietojamas metodes. Motoro funkciju vadiba tiek Tstenota
caur plasu sinapsu tiklu nervu sist€éma, un to ietekm&€ dazadi sensorie uztverumi,
emocionalie afekti un apzinati noliuki. Redze, dzirde, tauste un pat oZa un garSa var
tikt iesaistita macibu procesa motoro kustibu skaidrakai izpratnei, uztverei un sekojosi

ar1 pilnveidei, tadgjadi paplasinot kustibu programmu veidoSanas un ar1 istenoSanas
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apgabalus nervu sist€tma. Merktieciga nervu sinaptisko savienojumu veidoSana un
nostiprinasana kustibu apguvei jeb kustibu programmesana, izmantojot daudzveidigas
psihologiskas treninu metodes, lauj muzikim daudz atrak pilnveidot instrumentspélei
nepiecieSamas kustibas.

Promocijas darba 1.2. nodala Trombona spéles prasmju analize kermena darbibas
likumsakaribu konteksta tiek analiz&ti trombona spéles pedagogiskie panémieni un
metodes kermena darbibas psihofiziologisko likumsakaribu konteksta. Tiek pétita
iespélésanas procesa metodologija, esoso spéles elposanas teoriju atbilstiba normalas
elposanas fiziologiskajam norisém, ka ari lipu, méles un ambusira darbibas
anatomiskas likumsakaribas. Balstoties uz 1.2. nodala veiktas analizes rezultatiem,
velak — pétijuma empiriskaja dala — tiek veidoti kermena darbibas pamatprincipos
balstiti vingrinajumi un vingrinajumu sistéma kermena darbibas koordingSanai, kuru
mérkis ir uzlabot audzeéknu trombona spéles prasmes.

1.2.1. apaks$nodala Vingrinasanas un iespeleSanas jeédzieni tick analiz€ta pazistama
10 000 stundu principa (Ericsson, Krampe, Tesch — Romer, 1993) nozimiba muzikalo
prasmju pilnveidé, ka ari metala pasaminstrumentu spéles pedagogijas literatara
sastopamie uzskati par iesp€léSanos un vingrinasanos (Wekre, 1994; Schlossberg,
1959; MacBeth, 1968, a; MacBeth, 1968, b; Gordon, 1968; Davis, 1997; Davis, 2006,
Asper, 1999; Dijk, 2004). Metala pusaminstrumentalisti lielu dalu vingrinasanas laika
velta tehniskiem vingrinajumiem, metodiskaja literattra liela nozime tiek pieskirta
ikdienas vingrinasanas procesam, tiek izdoti speciali iesp€léSanas un ikdienas
vingrinagjumu krajumi. Metala ptSaminstrumentu spéles pedagogijas butiskakie
uzdevumi gan iesp€léSanas, gan instrumentspéles apguves sakara ir elpas kontroles
(ieelpa, izelpa, garas skanpas), ambusira (bazings, lipu elastiba), mé&les darbibas
(artikulacija, zilbju izmantoSana, méles Itmenis), pirkstu tehnikas (atrums, precizitate
un elastiba) un stajas (instrumenta Iimenis, lenkis attieciba pret kermeni un ambusiiru)
uzlaboSana.

Nemot veéra jaunako klasu skolénu ierobeZzotas fiziskas iesp€jas, trombona
spele 1pasi svarigi biitu izmantot vieglus un atri izpildamus vingrinajumus, kas lautu
skaidri un vienkarsi izprast instrumenta spéles un skan&uma principus, apzinaties
elpas un liipu darbibas likumsakaribas, ka ar1 efektivi iesildities un panakt relativi
labas kvalitates skan€jumu jau vingrinasanas sesijas pirmo 5 — 10 mintSu laika.

1.2.2. apaksnodala ElpoSanas tehnika trombona spélé tiek ananlizétas dazadas

pusaminstrumentu spéles elpoSanas metodes. Tiek secinats, ka elpoSana ir
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vissvarigaka prasme puSaminstrumentu spélé, no tas tiesa veida ir atkariga skanas
kvalitate un muzikalais frazeéjums, ambusSiira un méles darbiba, ka ari kermena
efektiva funkcionésana. Diemzel praks€ sastopamas elposanas pilnveides metodes
biezi vien balstas pienémumos, tradicijas un teorijas, Kas ir pretruna ar dabiskajam
elpoSanas procesa fiziologiskajam noris€m un tadéjadi var radit gan problémas
instrumenta spélé, gan lielus draudus mizika veselibai. No vokalas pedagogijas
parpemtie un paaudz@s lietotie diafragmas un elpas atbalsta koncepti ir pretruna ar
elposanas dabiskajiem procesiem un rada ka izometriskus, ta antagoniskus
sasprindzinajumus, kas nedod pozitivu efektu instrumentspéles prasmju pilnveidg,
tacu var radit refleksivu pretestibu rikle un méles muskuli, izraisot ta saucamo
Valsalvas manevru. Lai efektivi apgitu puSaminstrumentu sp&lé nepiecieSamas
elpoSanas prasmes, macibu procesu nepiecieSams balstit izpratn€ par dabiskas
elposanas anatomiju, fiziologiskajam noris€ém un refleksiem.

Ka redzams 1. tabula, pastav biitiskas pretrunas starp piiSaminstrumentu spéles
pedagogija izmantotajam metodém spéles elpas treninam un fiziologiski noteiktam
dabiskas elpoSanas norisém (sk. 1. tab.).

1. tabula. Spéles elpai trauc€josie un spéles elpu attistosie aspekti

Spéles elpai traucéjoSie aspekti (-) Spéles elpu attistoSie aspekti (+)

diafragmas koncepts izelpai dabisko elposanas refleksu izmanto$ana

elpas balsta ideja izelpa ka ieelpota gaisa spiediena radita
plisma

daliSana krtSu un diafragmalaja elposana ieelpas divvirzienu kustibas pielietoSana

pastaviga diafragmas un izelpas muskulu | kustiba nenodarbinato muskulu atslabinasana

sasprindzinasana atpiitas un lielakas atbrivotibas noltkos

izelpas  rezerves tilpuma  maksimala | ieelpas rezerves tilpuma izmantoSana

izmantoSana

No efektivitates viedokla svarigi ir optimizet ieelpas procesu, kas attiecigi
nodroSina atbrivotu izelpu un ekonomiskaku muskulu speka lietojumu. Matematiski
salidzinot ieelpas rezerves tilpumu ar elpoSanas tilpumu un izelpas rezerves tilpumu,
ieglistam S§adas proporcijas: 5:1:2. Ir acimredzami, ka ieelpas rezerves tilpumam
piemit vislielakais gaisa tilpuma potencials ptiSaminstrumentu spel€, un tradicionali
akcentéta izelpas muskulatiiras speka attistiSana sp€j sniegt salidzinosi daudz mazakus
ieguvumus piisaminstrumentu spélg.

Metala puSaminstrumentu skanas veidoSana elpas pliismai nepiecieSams
darboties saskanoti ar lipu un méles muskulatiiru — stabila, spéciga gaisa plusma ir

loti svarigs skanas kvalitati veidojoSs elements, turklat ta — prasmigi koordinéta —
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butiski sp€j atslogot lipu muskulatiiras darbu, tadgadi ietaupot liipu spéka un
izturibas rezerves. 1.2.3. apaksnodala Luapu darbibas koordinéSana tiek ananlizétas
gan akustikas petnieku atzinas par lipu darbibu trombona spéle, gan liipu anatomiska
uzbtive un darbibas fiziologiskie principi gan ari norvégu mezradznieces F. R. Vekres
un citu pusaminstrumentalistu atzinas par optimalu lipu darbibu metala
puSaminstrumentu spélg.

Funkcionali lupas aeroakustiskaja sist€ma gaisa plisma — lupas — metala
pusaminstruments funkcioné ka ventilis, kura uzdevums ir modulét gaisa pliismas
vibracijas un intensitati instrumenta. Ka liecina virkne akustikas pétijumu, tad lapu
jeb ambusiira darbiba metala ptSaminstrumentu spélé ir loti daudzveidiga — var
noverot gan garenvirziena svarstibas uz iekSu un aru, gan Skersvirziena svarstibas uz
augsSu un leju, turklat tas savstarpgji var parklaties un ir atkarigas no skanas augstuma
un dinamiskas gradacijas. Atkariba no minétajiem faktoriem mainas art liipu atvéruma
izmérs un dimensijas (Gilbert, Ponthus, Petiot, 1998; Gilbert, 2002; Stevenson,
Campbell, Bromage, Chick, Gilbert, 2009; Bromage, Campbell, Gilbert, 2010;
Copley, Strong, 1996; Yoshikawa, 1995). Savukart metala ptasaminstrumentu spéles
pedagogija sastopami dazadi — pat pretrunigi uzskati par ambustra darbibu un ta
trenina metodém. Galvenie pretstati ir Smaida un bucas ambusiri (skatot péc formas),
ka arf statiskais un dinamiskais ambusirs (p&c darbibas veida) (Wekre, 1994).

Anatomiski ambusiiru veido lipu gredzenmuskulis (lat. - musculus orbicularis
oris), ka ari to ietverosa sejas muskulatiira. Saskana ar muskulu darbibas fiziologiju,
tie darbiba saraujas, bet atslabinoties — izstiepjas. Sada aspekta liipu gredzenmuskuli
fiziologiski pamatotak biitu izmantot nevis Smaida, bet gan bucas tipa ambusira
veidoSanai. Savukart dinamiskajam ambuStram, saskana ar muskulu darbibas
sasprindzinajuma — atslabuma ambivalences principu, ir priekSrocibas attieciba pret
statisko ambusiiru.

1.2.4. apaksSnodala Meles darbibas koordinacija tiek analizéta méles darbiba un
koordinacija metala puSaminstrumentu spélé. Tradicionali méles darbiba uz
pusaminstrumentiem tiek saukta par piesitienu (vacu val. — Anstofs, Anschlag, francu
val. — coup de langue, anglu val. — attack). Tacu $ada lingvistiska semantika
neapzinati var radit nekorektu izpratni par méles darbibu metala ptiSaminstrumentu
spele, un misdienas ptasaminstrumentu pedagogija piesitiena jédziens arvien biezak
tiek aizstats ar artikuldcijas je€dzienu, kas daudz precizak apraksta méles funkciju un

darbibas daudzveidibu metala piSaminstrumentu spélg.
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2. tabula. PGSaminstrumentu spéles artikulacijai izmantojamo zilbju veidoS$anas tabula

i ti di ki gi hi ni pi li

e te de ke ge he ne pe le

® te dee ke ge hee Nee pee l

a ta da ka ga ha na pa la

0 to do ko go ho no po lo

u tu du ku gu hu nu pu lu
t d k g h n p I

Lai kontrolétu méles darbibu puSaminstrumentu spélé, praksé tick izmantotas
dazadas zilbes (sk. 2. tab.). Tradicionali metala pasaminstrumentu spéles metodikas
maca piesist ar méli jeb veidot skanu uz instrumenta ar zilbém ta, da (Arban, 1982;
Clarke, 1984). Miusdienas gan méles darbibas koordinacijas uzlabosanai, gan
skanveides dazadibai klasisko t un d piesitienu iesaka varict ar Iidzskaniem k, g, h, p,
n, | (Burba, 2005; Kleinhammer, Yeo, 1997; Lier, 2000, Stamp, 1978). Atkariba no
speles registra tiek ieteikts artikulacija variét ari patskanus u, 0, a, z, €, I (secigi =
zemais — vid&jais — augstais registrs) (Gordon, 1968; Dijk, 2004; Burba, 2005).

Miiziku un pedagogu uzskati par izturibas treninu un augs$gja registra apguves
metodeém tiek analizéti 1.2.5. apakSnodala Aug$€jais registrs un izturiba. Spéle
augs§gja registra ir visgritak apglistamais metala ptiSaminstrumentu spéles aspekts, ta
ir fiziski visprasigaka, pieprasa maksimalu mentalu koncentraciju un neiromuskularu
koordinaciju. Savukart fiziska izturiba ir viens no problematiskakajiem metala
puSaminstrumentu spéles aspektiem, kas objektivi nosaka katra miizika individualos
limitus gan pieejama spéles registra, gan spéles ilgtsp&jas zina.

Pedagogi norada uz dazadiem pusaminstrumentu spéles aspektiem, kas svarigi
augscja registra spélé — méles pozicija, elpas atbalsts, gaisa daudzums un atrums,
sejas muskulatiiras un ambusiira spéks un izturiba (Quinque, 1980; Burba, 2005;
Gordon, 1981; Gordon, 1987; Kleinhammer, Yeo, 1997; Vizzutti, 1990; Stamp 1978;
Davis, 2001; Wekre, 1994).

Promocijas pétijuma konteksta tiek secinats, ka sekmigai spélei augséja
registra nepiecieS$ama precizi koordinéta muskulu darbiba bez antagoniskiem un
izometriskiem sasprindzinajumiem gan elpoSana, gan liipu un méles lietojuma, gan ar1

rokas, pirkstos un visa kermeni. Darba ar audzékpiem pamats izturibas limitu
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paaugstinaSanai un stabila augs¢ja registra apguvei ir visu spéles elementu un prasmju
pakapeniska attistiba saskana ar muskulu darbibas teorétisko modeli un muskulu
sasprindzinajuma un atslabuma ambivalences ideju.

Lai promocijas darba empiriskaja dala varétu novértét audzeknu trombona spéles
prasmju pilnveidoSanas efektivitati, 1.3. nodala Trombona spéles prasmju
pilnveidoS$anas struktiirelementi un vértésanas Kkritériji tika noteiktas svarigakas —
empiriska pétijuma gaita pilnveidojamas — prasmes, ka ar1 kritériji un raditaji, pec
kuriem veértét audze€knu trombona spéles prasmju pilnveidosanas dinamiku pétijuma
gaita.

Lai izpétitu trombona spéles prasmju un kermena darbibas mijsakaribas un
izstradatu metodiskus priekslikumus prasmju pilnveidei, tika atklatas audzeknu sp&ju,
prasmju, motivacijas un kermena darbibas mijsakaribas trombona spéles apguves
procesa (sk. 2. att.), ka arT izveidots trombona spé€les prasmju un kermena darbibas

pilnveides procesualais modelis (sk. 3. att.).

elposanas
= o
muskulu elastiba
un R lGpu tehnika
propriorecepcija

instrument- méles tehnika
spéles kustibas

labas rokas
tehnika
mu2|k_avla|s prlekss!:?ts, muzikala dzirde
domasana, emocijas
Z

2. attéls. Sp&ju, prasmju, motivacijas un kermena darbibas mijsakaribas trombona spéles apguves

SN
I/

procesa

Pilnveidojot to muskulu darbibu, kas nosaka trombona spéles elpas, lipu, méles un
labas rokas tehnikas pilnveidi sadarbiba ar audz€kpa muzikalo dzirdi, dzirdes
prieksstatu, muzikalo domasanu un emocionalitati, iek$€jas motivétibas apstaklos lauj
butiski pilnveidot arT instrumentspéles kustibas un trombona spéles skanas kvalitati.

Pastav cieSas mijsakaribas starp labi attistitam trombona sp€les prasmém un elastigu,
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koordinétu kermena darbibu, kurpreti vaji attistita kermena darbiba var radit skérslus

efektivam prasmju pilnveidosanas procesam.

TROMBONA SPELES PRASMES

{1 i 1)

Kognitivie procesi =——> Skanas prieksstats Psihoemocionalie procesi

r * T

KERMENA DARBIBA
B Muskulu atslabinasana Motivacija
\ | |
Ambusirs Instrumentspéles elpa L. rokas darbiba Meéles artikulacija
%
Instrumentspéles —
kustibas + skapa -— Spinalais
refleksu loks
Proprioreceptivie uztvérumi Dzirdes uztvérumi

l !

Kustibu korekcija

3. attéls. Trombona spéles prasmju un kermena darbibas pilnveides procesualais modelis

Audzeknu spéles prasmju novertesanai tiek noteikti sekojosi kritériji (katram
kritérijam ir tris raditaji, kuri savukart tiek noverteti atbilstosi tris limeniem — zems
novert&jums = 1 punkts, viduvéjs novertgjums = 2 punkti, augsts novertgjums = 3
punkti):

1) skapas kvalitate (tembrs un skanas tiriba, intonacija, skanas sakums un
nobeigums);

2) elposanas prasmes trombona spélé (izelpas efektivitate, ieelpas efektivitate,
elposanas kontroles prasmes);

3) atslabinasanas prasmes (atslabinasanas gan fiziski, gan mentali, spéles
muskulatiiras sasprindzindjuma un atslabuma koordin€Sana, uzstasanas bailu

parvarésana);
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4) motivacija (darbs nodarbiba, darbs majas, interese par trombona spéli papildus
macibu procesam).

Balstoties uz teorétiskaja izpété gilitajam atzinam, pétijuma praktiski nozimigi bija
izveidot audze€knu kermena darbibas pamatprincipos balstitu vingrinajumu sisteému
trombona spéles prasmju pilnveidei, parbaudit tas efektivitati, ka arT noveértét kermena
darbibas un sp€les prasmju mijiedarbibu un ietekmi uz audz€knu trombona spéles
prasmju pilnveidoSanos. Empiriska petijuma gaita aprakstita 2. dala Audzéeknu
trombona spéles prasmju un kermena darbibas vértéSana un savstarpéjas
pilnveido$anas iespé&jas. Eksperimenta dizains un izvéléto pétijuma metozu
pamatojums aprakstits 2.1. nodala Pétijjuma metodes.

Empiriskais petijums tika organizgts tris posmos:

1) Konstatgjosa eksperimenta posma tika ieglti sakotngjie dati (audz€knu
elposanas un biometriskie raditaji, pedagoga aizpildita audzéknu prasmju
novertéSanas kartite), audzekniem nodarbibas izmantojot tradicionalos iesp&léSanas
vingrinajumus.

2) Veidojosa eksperimenta pirmaja posma audzékni apguva trombona spéli,
eksperimentali izmantojot jaunizveidoto vingringjumu sisttmu kermena darbibas
koordingSanai. P&c tris ménesSiem tika novertéta So vingrinajumu ietekme uz audzeknu
elpoSanas un biometriskajiem raditajiem, ka arT pedagogs veica audzéknu prasmju
novertéSanu pec izstradatajiem kriterijiem.

3) Veidojosa eksperimenta otraja posma audzekni turpinaja apgtit trombona spéli,
nodarbibas meérktiecigi tris méneSu garuma izmantojot izveidoto vingrinajumu
sisttmu kermena darbibas koordinéSanai. Posma nosléguma tika noskaidrota
vingrinajumu sisteémas ietekme uz audzeknu elposanas un biometriskajiem raditajiem,
pedagogs veica audzeéknu prasmju novért€Sanu pec izstradatajiem Kkriterijiem un
audz€kni aizpildija paSvertejuma anketas.

Savstarpgji salidzinot tris eksperimenta posmu rezultatus, iesp&jams novertet
tradicionalas iesp&lésanas metodes un jaunizveidotas vingrinajumu sistémas kermena
darbibas koordinéSanai ietekmi uz audzeéknu muskulu sasprindzinajuma, stresa Iimena
un elposanas raditajiem, ka ar1 uz spéles prasmju pilnveidi.

Pétijuma izlase: visi mérfjjumi tika veikti P. Jurjana mizikas skolas visiem
septiniem trombona klases audz€kniem (z&€niem) 10 -15 gadu vecuma individualas

trombona spéles macibu nodarbibas.
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Lai noteiktu vingrinajumu sistémas efektu uz audzéknu fiziologiskajiem
raditajiem, audzeéknu biometriskic un spirometra raditaji tika apstradati ar datu
statistiskas apstrades programmu STATISTICA 9 (StatSoft Co). Raditaju starp
mérijumu sesijam salidzinasanai tika izmantoti neparametriskas statistikas testi —
Vilkoksona tests un Zimes tests (anglu val. — Wilcoxon matched pairs test, Sign test).

Pedagoga veiktais audzeéknu prasmju novértéjums deva iesp&ju salidzinat

kermena biometriskos raditajus ar sp€les prasmju vertg§juma izmainam. Savukart
audzeknu aizpilditas pasvertejuma anketas ]ava noskaidrot audze€knu viedokli un
atticksmi pret trombona sp€li, nodarbibu elementiem un izmantotajam
pedagogiskajam metodém, iegitie dati tika salidzinati ar pedagoga veikto vérté&jumu
un biometriskajiem datiem, lai noskaidrotu likumsakaribas, tendences.
2.2. nodala aprakstits Audzéknu trombona spéles prasmju un kermena darbibas
sakotnéjais novertéjums un veidojosa eksperimenta pirmais posms. Empiriska
pétijuma sakuma bija nepiecieSams noteikt audzeknu spéles prasmju sakotngjo Iimeni,
lai konstatétu pastavosas problémas un mérktiecigi tas risinatu ar specialu
vingrinajumu palidzibu, ka arT iegiit kermena biometriskos raditajus kermena darbibas
izmainu konstaté$anai, salidzinot sakotn&jos mérijumus ar veidojosa eksperimenta
pirma un otra posma mérjjumiem. Ta ka petijjuma mérkis bija izveidot vingrinajumu
sisttmu kermena darbibas koordin€Sanai, tad tas efektivitates novert€sanai tika
pretstatiti dati, kas iegiiti, macibu procesa izmantojot tradicionalos iesp&léSanas
vingrinajumus.

Tradicionali ar iesp€léSanos tiek saprasta garo skanu spéle, trisskanu secibas
1éna tempa vai gammu spéle, dazkart pat bez pedagoga vadibas. Tad€jadi audzeknim
netiek veidota izpratne par iespéléSanas procesa jégu, netick mérktiecigi apgiiti
instrumentspéles kustibu pamati, un faktiski mazefektivi tiek izmantots nodarbibas
laiks. Tacu pedagogiski iesp€lésanas procesam biitu nepiecieSams pieskirt daudz
lielaku nozimi — izmantot dazadus vingrinajumus un vingrinajumu kompleksus, kuru
uzdevums ir attistit galvenos puSaminstrumentu spéles tehnikas elementus — skanas
veidoSanu un tona kvalitati, elpoSanas un méles tehniku, lipu elastibu un pirkstu
tehniku — un nostiprinat So spéles elementu motoro koordinaciju refleksu jeb kustibu
programmu Itmen.

Sadam  nolikam  mérktiecigi  tika  atlasiti  kermena  darbibas
psihofiziologiskajiem principiem atbilstosi vingrinajumi un izveidota vingrinajumu
sisttma kermena darbibas koordineSanai trombona spélé. No praktiska viedokla tai
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bija jabut Tsai, viegli saprotamai, un jaaptver visi galvenie elementi spéles prasmju
pilnveidei (sk. 4. att.).

Mentala, fiziska
atslabinasanas

Muzikala
dzirde,
improvizésana

ElpoSanas
optimizésana

Skanveides
pilnveides
struktiirelementi

Artikulacija, Ambusira
méles darbiba koordinésana

Vingrinajumi ar
instrumentu,
labas rokas
darbiba

4. att€ls. Skanveides pilnveides struktiirelementi trombona spéles nodarbibas bérnu miizikas skola

Ka vingrinajumu sistémas sistémiskuma elementi tika definéti:
1) mérktieciga vingrinajumu izmantoSana katra macibu nodarbiba;
2) vingrinajumu integréSana iespéléSanas procesa, kas dod iesp&u méerktiecigi
pilnveidot spéles prasmes un veidot motoras programmas jau nodarbibas pirmajas
minates;
3) visu svarigako trombona spéles skanveides struktiirelementu (sk. 4. att.)
sabalanséta pilnveide ar specialu vingrinajumu palidzibu katra nodarbiba;
4) pakapeniskuma principa ievérosana vingrinajumu grutibas pakapes paaugstinasana
no vienkarsaka uz sarezgitako.

Visu So struktiirelementu sistémiskai pilnveidei macibu nodarbibas ar
audz€kniem tika izveidoti un prakse aprobéti divdesmit tris vingrinajumi.

Salidzinot pedagoga vértéjuma (sk. 3. tab.) sakotn&jos un otra vértéjuma datus,
ir redzams, ka visiem audzékniem no 21 rezultata katra kritérija skanas kvalitate ir
paaugstinajusies 6 rezultatos un pazeminajusies 1 rezultata, spéles elpoSanas prasmes
uzlabojusas 7 rezultatos, atslabinasanas prasmes ir uzlabojusas 5 rezultatos, savukart

motivacija ir paaugstinajusies 4 rezultatos un samazinajusies 3 rezultatos.
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3. tabula. Pedagoga veikta audzeknu trombona spéles prasmju un motivacijas
vertéjuma parskata tabula

Audz.kodqokt ‘12  jan'13 apr'13 |okt12 jan'13 apr'13 |okt'12 jan'13 apr'13 |okt'12 jan'13  apr’13
raditajs Tembrs un skanas tiriba 1zelpas efektivitate Gan fiziski, gan mentali Darbs nodarbiba
1 3 3 3 3 3 3 2 3 3 2 3 2
2 3 3 2 2 3 2 2 2 3 3 2 1
3 2 2 3 2 2 3 3 3 3 3 3 3
4 1 1 2 1 1 2 3 3 3 1 1 2
5 1 1] 2 1 2 2 3 3 3 2 2 1
6 2 3 3 2 3 3 2 2 3 2 2 2
7 1 1] 2 1 1 2 3 3 3 1 2 2
raditajs Intonacijal leelpas efektivitate Sasprindz.-atslab. koordinacija|Darbs majas
1 3 3 3 2 2 3 2 3 3 2 2 2
2 2 3 3 3 3 3 2 2 3 3 1 2
3 2 2 3 2 2 3 2 2 3 3 3 3
4 1 1 2 2 2 2 1 1 2 1 1 2
5 1 2 2 1 2 2 1] 1 2 2 2 2
6 2 3 3 2 3 3 2 3 3 1 1] 2
7 2 2 2 1 1 2 1 1 2 2 2 2
raditajs Skanas sakums un nobeigums [Elposanas koordinac. prasmes |Uzstasanas bailu parvarésana [Darbs arpus macibu procesa
1 3 2 3 2 2 3 3 3 3 2 3 3
2 2 3 3 2 3 2 2 2 2 3 2 2
3 2 2 2 2 2 2 2 2 2 3 3 3
4 1 1] 1 1 1 2 1 2 2 1 2 2
5 1 1] 1 1 2 2 3 3 3 1 1 1
6 2 3 2 2 2 2 1 1 1] 1 1] 1
7 2 2 2 1 1 2 1 2 2 1 1 1

Saskana ar spirometrijas datiem audzknu vidgja ieelpas tilpuma (IC)
palielinasanas par 13 % (no 2,22 1 pirmas sesijas ,,pirms” merfjjuma lidz 2, 5 1 otras
sesijas ,,pec” merjjuma) liecina par parliecinoSu ieelpas koordinacijas prasmju
uzlaboSanos. Ari plausu vitalas kapacitates (VC) meérfjumi liecina par ievérojamu
ieelpas tilpuma izaugsmi 16 % apméra (no 2,97 1 pirmas sesijas ,,pirms” mérijuma
lidz 3,44 1 otras sesijas ,,péc” mérijuma). (sk. 4. tab.)

4. tabula. Petfjuma statistiskas kopas biitiskako elpoSanas parametru vidgjie raditaji

1/pirms | 1/péc 2/pirms | 2/péc 3/pirms | 3/péc
IC 2,22 2,35 2,46 2,5 2,37 2,39
ERV 0,84 1,02 0,94 0,93 1,03 1,03
VC 2,97 3,19 3,42 3,44 3,29 3,43
FVC 3,07 3,1 3,03 3,2 3,26 3,38

Kreisa trapeces muskula elektriskas aktivitates samazinasanas tika atzita ka
statistiski nozimiga gan ar Zimes testu (N = 6; v<V = 0; Z = 2,04; p = 0,04; gan
mediana, gan vid€jais aritmé&tiskais), gan ar1 ar Vilkoksona testu (N=6; T =0; Z =
2,20; p = 0,02; gan mediana, gan vid&jais aritmétiskais).

P&tfjuma nosléguma rezultati aprakstiti 2.3. nodala Veidojosa eksperimenta otrais
posms un rezultatu analize. Péc meérktiecigas vingrindjumu sist€émas kermena

darbibas koordin€Sanai izmantoSanas trombona spéles nodarbibas tris ménesu garuma

22



tika veikta audze€knu sp€les prasmju un kermena darbibas tre$a — nosléguma
veértéSana, ka arT audzekni tika aicinati aizpildit pasvertéjuma anketas.

Trombona spéles prasmju un kermena darbibas mijsakaribas tika analiz&tas,
izmantojot visos eksperimenta posmos iegiitos datus — gan pedagoga veikto audzeknu
prasmju veért€§jumu, gan iegitos audzeknu biometriskos datus, gan ar1 audzeknu
pasvert€juma anketas sniegtas atbildes. Lidztekus pedagoga veiktajam audz€knu
prasmju  vert§jumam pétjuma svarigi bija noteikt audz€knu muskulu
sasprindzinajuma Itmenpa un stresa faktoru izmainas, ka ar1 elpoSanas tilpumu
izmainas eksperimenta gaita.

Apkopojot visus pétijuma iegitos pedagoga vértéjuma datus (sk. 3. tab.), tika
izveidots audz€knu trombona spéles prasmju vert&juma kopsavilkums (sk. 5. tab.) 5.
tabula ar tum$aku krasu atziméti laucini, kuros vert€§jums ir zemaks, salidzinot ar
iepriekS§¢jo periodu. Savukart, salidzinot sakotng€jos merjjumus ar pétjjuma
noslédzosajiem mérijjumiem, no 28 rezultatiem kopuma 23 rezultati ir uzlabojusies, 3
rezultati ir nemainigi, un negativas tendences atrodamas tikai 2 gadijumos, turklat
motivacijas sadala.

5. tabula. Audzeknu trombona spéles prasmju un motivacijas vert€juma kopsavilkums

Skanas kvalitate ElpoSanas prasmes Atslabinasanas prasmes Motivacija trombona spélei
Audz.koddokt '12  jan'13 apr'13 |okt'12 jan'13 apr'13 |okt'12 jan'13 apr'13 |okt'12 jan'13 apr'l3
9 8
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Pedagoga sniegta veért§juma analize lauj secinat, ka kermenpa darbibas
koordingsanai paredzEtas vingrinajumu sist€mas izmanto$anai trombona spéles
nodarbibas ir pozitiva ietekme uz audzeknu trombona spéles prasmju uzlabosanos.

Ka liecina elektromiogrammas mérijjumu rezultati, tad trombona spéles
nodarbibam bija pozitivs efekts uz audzekna trapeces muskula, kur§ tika izvelets par
indikatoru vispargja muskulu sasprindzinajuma Iimena noteikSanai, atslabinasanu,
izmantojot gan tradicionalos iespéléSanas vingrinadjumus, gan ari vingrinajumus
kermena darbibas koordingSanai. Tacu p€c merktiecigas vingrinajumu sist€mas
izmantoSanas nodarbibas trapeces muskula elektromiogrammas raditaji treSaja

meérjjumu sesija liecina par stabilu vingrinagjumu sistemas panaktu efektu —
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minimalam elektriskajam svarstibam (t.i. - minimalu muskulu sasprindzinajuma
limeni) — jau nodarbibas sakuma pirms specialu vingrinajumu veikSanas (Sk. 5. att.).
Saskana ar Vilkoksona testu trapeces muskula elektriskas aktivitates
samazinajums pétijuma gaita (pirmas sesijas ,,pirms” un treSas sesijas
,,pirms”’mérijumos) gan labaja, gan kreisaja pusé vért€jams ka nozimigs (labaja pusé
N=7; T=0; Z=2,366; p=0,017; kreisaja pusé¢ — N=7; Z2=2,197; p=0,027). Ar1 Zimes
tests liecina par muskulu sasprindzindjuma samazindjuma statistisku nozimibu
trapeces muskula labaja pusé (N=7; v<V=0; Z=2,267; p=0,023). Tas liecina, ka
muskulu atslabinasanas vingrinajumi ir radijusi parliecinosu efektu, kur§ saglabajas

ar1 starp nodarbibam (sk. 5. un 6. att.).

Trapeces muskula Kreisas puses elektriska aktivitate (MED)

15

— _1T

o Median
0 [ 25%75%
1.ses. pirms 3.ses. pirms L Mndex

5. attéls. Statistiskas kopas trapeces muskula kreisas puses elektriskas aktivitates raditaji (mediana)
pirmaja sesija ,,pirms” un tre$aja sesija ,,pirms” (LV)
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Trapeces muskula labas puses elektriska aktivitate (MED)

9 T
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6. att€ls. Statistiskas kopas trapeces muskula labas puses elektriskas aktivitates raditaji (mediana)
pirmaja sesija ,,pirms” un tre$aja sesija ,,pirms” (LV)

Ka zinams, paaugstinats stress paaugstina muskulu tonusu un
sasprindzinajuma Itmeni, un teorétiskas izpétes rezultata tika pienemts, ka pazeminot
muskulu sasprindzinajuma Iimeni, vienlaikus var samazinat ari stresa reakcijas
organisma.

Empiriski audzeéknu stresa [imena noteikSanai tika iegtti asinsvadu pulsacijas,
asins plismas amplitidas un sirdsdarbibas frekvences raditaji, ka ari elpoSanas
frekvences un amplitidas mérfjumu raditaji. Analiz&jot iegiitos datus, tika secinats, ka
audzeknu biometriskie raditaji neapstiprina piep€mumu par vispargja stresa ietekmi
uz audzeknu muskulu tonusu jeb muskulu sasprindzinajuma limeni. Mérjjumu datos
nav atrodamas likumsakaribas starp elektromiografa uzradito parliecino$o trapeces
muskula sasprindzindjuma Itmena pazeminasanos un pétijuma mérito stresa faktoru
indikatoru ltkném. No ta var secinat, ka audzeéknu normalais muskulu
sasprindzinajuma Itmenis jeb tonuss nav saistits ar vispar€jo stresu, un eksperimenta
izmantotie muskulu atslabinaSanas vingrinajumi, kuri ievérojami ietekm& muskulu
sasprindzinajuma limeni, tomér — pret&ji gaiditajam — nerada atbilstoSas stresa faktoru
raditaju izmainas.
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Stradajot pie vingrinagjumu sist€émas izveides un apguves, tika izveidota ari
spéles elpas amplitidas un gaisa tilpuma palielinasanas metodika (sk. 7. att.).
PaSaminstrumentu un — it 1pasi — trombona spélé liela nozime ir potenciali
izmantojamajam gaisa tilpumam — no pietickosas gaisa pliismas atbalsta ir atkariga
skanas kvalitate. Svariga ir prasme maksimali izmantot elpoSanas vitalo kapacitati,

pasi liela nozime japievers prasmei izmantot ieelpas rezerves tilpuma potencialu.
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. Divu pretéjo I;::::uli:rwa
3. ieelpas kustibu L
i apzinata elastibas un
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® elposanas izmantosana attistidana
2. muskulatiiras
Palielinata atslabinasana
ieelpas -
) . .. izelpas
1. Davblskle amplitida
elposanas
refleksi

7. attéls. Pusaminstrumentu spéles elpas amplitiidas un gaisa tilpuma palielinasanas metodika

Bitiskakie peétijuma statistiskas kopas elpoSanas raditdji un to izmainas
merfjumu sesiju gaita att€lotas 4. tabula un 8. attela.
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8. attels. Statistiskas kopas butiskako elpoSanas raditaju izmainas petjjuma gaita katra

merijumu sesija ,,pirms” un ,,pec” iesildisanas procesa (1)
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Ieelpas tilpuma (IC) raditdju izaugsme pec vingrindgjumu izmantos$anas
nodarbibas par 10 % (1. sesija ,,pirms” — 2. sesija ,,pirms”) liecina par vingrinajumu
ietekmi uz ieelpas efektivitates paaugstinasanu, ko var skaidrot ar dabiskas elpoSanas
refleksa treninos apgiitajam atbrivotas ieelpas prasmém un palielinatas ieelpas un
izelpas amplitidas vingrinadjumu efektu, kas lauj maksimali izmantot kermena
resursus. Tacu svarigakais elpoSanas parametrs puSaminstrumentu spélé ir plausu
vitala kapacitate, ko var noteikt ar diviem spirometra m&rjjumu testiem — forsetas
vitalas kapacitates testu (FVC) un vitalas kapacitates testu (VC). Saskana ar
Vilkoksona testu forsétas vitalas kapacitates (FVC) raditaja izaugsme pétijuma gaita
(pirmas sesijas ,,pirms” un tresas sesijas ,,péc”’) veért€§jama ka statistiski nozimiga

(N=7; T=1; Z=2,197; p=0,027) (sk. 9. att.).

1 Forsétas vitalas kapacitates raditaju dinamika (ME)
48 T -
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9. attéls. P&tijuma kopas forsétas vitalas kapacitates raditaju izaugsme eksperimenta gaita
(pirma sesija ,,pirms” — tresa sesija ,,pec”)

Ta ka pétijuma izlases kopa bija skaitliski neliela, turklat neviendabiga péc
vecuma, auguma garuma un svara, ka ari fiziskas un garigas attistibas Iimena,
lietderigi bija sp&ju un prasmju pilnveides konteksta izpétit pétijuma datus ari par

katru audz€kni individuali. Izmantojot pétijuma gaita iegltos datus (pedagoga
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vert§jums, biometrisko meérjjumu raditaji, spirometra raditdaji un audz€knu
pasvertéjuma anketu dati), tika veikta ar individuala audzéknu datu analize jeb t.s.

gadijuma pétijumi (anglu val. — case study).

Pétijuma rezultati

Promocijas pétijuma gaita pieradijas, ka kermena darbibai ir liela ietekme uz
trombona spéles prasmju pilnveidi. Promocijas pétijuma gaita giita izpratne par
trombona spéles prasmju pilnveides pakapeniskumu atbilstosi atskirigiem trombona
spéles profesionalas izaugsmes limeniem atainota 10. att€la. Lai sp&létu trombonu,
nepiecieSama dazadu cilvéka esibas limenu — kermeniska, kognitiva un emocionala —
savstarpgja mijiedarbiba. Tac¢u trombonu nav iesp&jams spélét muzikali un emocionali
bez attistitam instrumentspéles kustibam — skanveides procesa izSkiroSa ir miizika

fiziska Iimena optimala funkcionéSana.

SPELES

PRASMES

10. attels. Trombona spéles profesionalas izaugsmes ltmeni
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Pats elementarakais Itmenis, bez ka nav iesp&jama trombona spéle, ir lupu,
méles, labas rokas un elposanas kustibu atbilstosa darbiba un savstarpgja koordinacija.
Nakosais I[tmenis, lai uzlabotu So elementu darbibu un lidz ar to — spé€les skanas
kvalitati, ir uzlabot kermena darbibu, attistot muskulu saprindzinajuma — atslabuma
proprioreceptivo uztveri un koordinaciju, ka armT muskulu darbibas elastibu. TresSais
Iimenis sp€les prasmju pilnveid€ ir apzinata instrumentspéles kustibu motoro
programmu izkopSana, trisdimensionali balans€jot trombona spéles kustibas un
koriggjot to darbibu atbilstosi dzirdes uztvérumu diktétajam izmainam.

Ceturto Itmeni — muzikalitati — raksturo prasme veidot frazes un muzikalas
struktiiras, kas liela méra atkariga no kognitivam zinasanam miizikas vesturé un
teorija, ka ar1 prasmes hermeneitiski interpretét muzikalo materialu. Tas parcel
tehniski virtuozu spéli augstaka dimensija, pieskirot skanai papildus nianses tembra,
frazu groduma un plastiskuma. Savukart piekto limeni — emocionalitati — liela méra
var raksturot ka intuitivu pieeju muzic€Sanai, kas integré sevi visas kognitivas
zinaSanas par konkréto miuzikas materialu un izpauzas ka mizika empatiska
komunikacija ar muzikala satura autoru un klausttaju par visparcilvéciskam, &tiskam
un estétiskam vertibam.

Promocijas darba izpetes centra bija miizikas skolu audzéknu kermena
darbibas pilnveide, kas koreleé ar 10. att€la att€lotajiem trombona sp€les prasmju
profesionalas izaugsmes pirmajiem tris limeniem. Arl pétijuma gaita izveidotas
vingrinajumu sisteémas apguve nodroSina spéles prasmju pilnveides iespgjas §1 modela
pirmo tris Itmenu ietvaros. NeapSaubami, pilnvertiga muzicéSanas procesa ir
nepiecieSams iesaistit un atraisit arl1 muzikalitati un emocionalitati, tadgadi So
prasmju pilnveidi iesp&u robeZas bitu nepiecieSams istenot jau instrumentspéles
prasmju apguves sakumstadija Iidztekus kermena darbibas pilnveides uzdevumiem. Ja
ar muzikalitati tiek saprasta sp&ja izprast muzikalas struktiiras, frazgjumu, laikmetu
un stilu, tad ar emocionalitati saprot miizika sp&ju paust jutas, emocijas, iejusties tela
un nodot miizikas saturu klausitajiem. Sis kvalitates pieskir spelei individualitati,
tembralo nokrasu bagatibu un fraz&juma nianses. Tacu jaatzimé, ka emocionalitati un
muzikalitati vislabak var attistit pilnvertigd muzicéSanas darbiba, ko diemzel griti
istenot §T modela pirma limena apguves stadija. Ka pedagogiski mérktiecigi un
efektivi istenot muzikalo un emocionalo prasmju pilnveidi trombona spéles

nodarbibas ar miizikas skolu audzékniem, sakot jau no pirmajam nodarbibam,

29



nepiecieSams pétit turpmakos pétijumos, jo jaatzist, ka pagaidam $is jautajums ir maz
atspogulots trombona spéles pedagogijas literatiira.

Pétijuma rezultatu aprobacija
Daliba zinatniskajas konferences:
1. The Changing Face of Music and Art Education. Tallinas universitate (04.2011.), ar

referatu Stanislavsky's Actors Training System — an Opportunity for Musicians’
Education.

2. ATEE Spring University 2012. Vilpa (05.05.2012.), ar referatu The ambivalence of
muscle tensions in the pedagogy of playing brass instruments.

3. The Changing Face of Music and Art Education. Tallinas universitate
(19.04.2013.), ar referatu The development of motor skills in playing brass
instruments.

4. RadoSums un inovacijas bérnu un jaunieSu miizikas apmaciba. Kuldiga
(23.08.2013.), ar referatu Kolektivas muzicéSanas nozime audzéknu radoso spéju
attistiba.

5. Problems in Music Pedagogy. Daugavpils universitate (26 — 28.09.2013.), ar
referatu Optimization of the brass playing breathing process in accordance with the
physiological processes of natural breathing.

6. Music Education for Lifelong Learning: Perspectives on Professional Competence
in the 21st Century. Nordplus Intensive Course, Riga, RPIVA (6.11.2013.), ar referatu
Correlations between students™ instrument playing skills and body action
improvement in the process of learning trombone play in music school.

7. 7. starptautiska zinatniska konference Teorija praksei miisdienu sabiedribas
izglitiba. Riga, RPIVA (10 — 11.04.2014.), ar referatu Trombona spéles audzéknu
stresa limena noteikSanas un samazinasanas metodes.

8. 3rd international conference The Changing Face of Music and Art Education.
Communication and Processes. Tallinas universitate (24.-25.04.2014.), ar referatu
Improvisation in music — a multifunctional tool for education.

9. III starptautiska zinatniski praktiska konference Maksla un miizika kultiiras
diskursa. Rézeknes augstskola (19.-21. 09. 2014.), ar referatu Lipu un ambusira

darbibas pilnveide metala pusaminstrumentu spélé.

Publikacijas starptautiski citejamos zinatniskos Zurnalos:
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General Description of the Doctoral Thesis

This era’s dictated necessity for growth and continuous progress in the Latvian
professional music educational system demands the improvement of pedagogical
methods used in instrument play lessons to correspond to the latest pedagogical
approaches and innovative methods.

More and more attention in foreign scientific literature on music pedagogy is
being placed on man’s psychological and physiological mechanism and the
observance of regularity in the pedagogical process; opportunities to integrate these in
new pedagogical models are being sought (Kloppel, 2009; Gumm, 2009; Williamon,
2004; Sloboda, 2005; Langeheine, 1996; Alcantara, 2009; Altenmiiller, Gruhn, 2002;
Davidson, Correia, 2002; Fritzen, 1995; Geiger, 1998; Gellrich, 1998; Held, 1998).
Austrian psychologist and pedagogue H. Schachl indicates that in general pedagogy
the teaching process should be adapted to the regularities of the student’s brain
activities (Schachl, 2005). Likewise, greater significance in music pedagogy should
be placed on the observation and integration of the principle of body actions during
the instrument playing teaching/learning process.

Unfortunately, scientific explanations in literature on the pedagogy of
intrument playing that describe the fundamentals of movements during instrument
play are still not prevalent (Fischer, 2011). Even now, the described teaching methods
in the world’s most popular brass playing method books (Arban, 1982; Clarke, 1970;
Clarke 1984; Clarke 1935, b) contradict the anatomy of the human body, its
physiology and functioning principles (Fuks, Fadle, 2002). One must admit that
popular literature on brass playing pedagogy insufficiently explain the student’s body
actions and coordination, as well as principles on practicing playing brass
instruments; the problem of tension and relaxation in muscular actions is not
addressed. Moreover, essential contradictions in the comprehension of breathing,
embouchure or body actions during brass instrument playing are occasionally found.

The creation of a high quality sound in trombone playing for the unlimited
achievement of musical ideas is one of the most difficult pedagogical tasks in music
school, which is dependent upon the interrelated coordination of a refined breathing
system and movements of many body parts — lips, tongue, hands and even legs.
Musician’s imperfect body actions during brass instrument playing emerge as a weak
sound, a narrow playing range, and an unclear articulation, therefore creating

constraints in the succesful musician’s professional development and the

34



enhancement of playing skills. In this aspect, it is vital to determine the correlations of
body actions and their adaptation of brass instrument playing pedagogical methods
and approaches to the principles of the nervous system, as well as instrument playing
muscle actions.

The aforementioned problems, as a whole, determined the choice and topicality of the
theme of this thesis - “Correlations Between Students’ Instrument Playing Skills And
Body Action Optimization In The Learning Process Of Trombone Playing At Music
School”.

Research Object: the learning process of trombone playing in music school.
Research Subject: the enhancement of students’ trombone playing skills.
Purpose of Study: to research the correlation between the enhancement of
trombone playing skills and body actions and to develop a procedural model based
exercise system for the coordination of body actions for the optimization of students’
trombone playing skills in music school, as well as empirically testing its effectivity.
Hypothesis:
students’ trombone playing skills are enhanced effectively, if

e the pedagogical process takes into consideration the students’ individual
physical and mental peculiarities, as well as the level of their musical ability
development;

e the pedagogical process, based on the comprehension of fundamental
principles in the muscle activity involved in the playing of instruments and the
ambivalence of tension and relaxation, aimfully utilizes methods and
approaches to reduce the students’ stress and muscular tension;

e special exercises are used during lessons to optimize the coordination of body
action.

Objectives of Study:
. To research the theoretical aspects of the enhancement of trombone playing skills.
. To study psycho-physiological mechanisms of body actions of trombone playing
students and possibilities for the optimization of these mechanisms.
. To develop a system of exercises for the optimization of body action coordination and
enhancement of trombone playing skills.

Methods of Study:

Theoretical:
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analysis of brass instrument playing pedagogical literature;
analysis of scientific literature on pedagogy, psychology, physiology and
neurobiology;
analysis of literature on music and sport pedagogy, music physiology and music
psychology;
synthesis of interdisciplinary knowledge/know-how.
Empirical:
obtaining students’ biometric indicators of the body with Biofeedback 2000%P¢"
equipment (trapezius muscle electromyogram, respiration amplitude and frequency,
heart rate, pulse frequency), and the assessment of the dynamics thereof;
obtaining students breathing capacity indicators with spirometer Sibelmed Datospir
Portable C (forced vital capacity, vital capacity, inspiratory reserve volume,
expiratory reserve volume, respiratory tidal volume, maximal voluntary ventilation),
and the assessment of the dynamics thereof;
pedagogical observation — assessment of the dynamics of the enhancement of
students’ trombone playing skills (students’ evaluation card completed by teacher);
surveying of students with the intent to determine their attitude towards the exercise
system for optimizing the coordination of body actions, and their interest in learning
the trombone;
case study method where each student’s indicators and the dynamics of the
enhancement of their skills are analysed individually.
Data processing methods:
Non-parametric statistical methods — Wilcoxon signed - rank tests — data comparison
of two related samples (statistical data processing program STATISTICA 9 Statsoft
Co).

Site of Study
Pavuls Jurjans Music School.

Phases of Study
2010.-2011. — theoretical basis of the thesis devised;
2011.-2012. — concept of the empirical experiment developed;
2012.-2013. — empirical experiment of the thesis;
2013.-2014. — empirical experiment results compiled and analyzed;
2014. — 2015. — completion and formatting of thesis.
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Theoretical and Methodological Sources of the Research
Humanistic pedagogical approach to the teaching process (Rogers, 1969; Rogers,
2003; Maslow, 1943; Maslow, 1970; Spona, Cehlova, 2004; Mitzscherlich, 2008).
Personality activity theory and procedural structural approach to an individual’s
actions (JIeourses, 1975; Pyounmireiin, 1973).
Theories of brass instrument playing in pedagogy (Arban, 1982; Clarke, 1970; Clarke,
1984; Clarke, 1935 a; Clarke, 1935 b; Frederiksen, 2006; Nelson, 2006; Steenstrup,
2007; MacBeth, 1968 a; MacBeth, 1968 b; Stamp, 1978; Quinque, 1980; Sandoval,
1991; Sandoval, 1995; Schlossberg, 1959; Vizzutti, 1990; Vizzutti, 1991; Burba,
2005; Campos, 2005; Caruso, 2002; Wekre, 1994; Raph, Watrous, 1983; Alessi,
2011; Lier, 2000; Kleinhammer, Yeo, 1997; Vernon, 1995; Gordon, 1968; Gordon,
1987; Davis, 1997; Davis, 2001; Davis, 2006; Dijk, 2004; Asper, 1999; Asper, 2003).
Main viewpoints and studies on breathing and techniques on its improvement
(Frederiksen, 2006; Gordon, 1987; White, 2005; Hall, 2011; Parkers, 2009; Valtneris,
2012; Carola, Harley, 1990; Kreutzer, 2010).
Methods and approaches for body relaxation and enhancement in its functioning
(Feldenkrais, 1977; Alexander, 1996; Lange, 2012 b; Jacobson, 1959; JKak —
Hanekpo3, 2008; Cranucnasckuii, 1985).
Research on human anatomy, neurobiology and physiology (Valtneris, 2012; Parkers,
2009; Breedlove, Rosenzweig, Watson, 2007; Carola, Harley, 1990; Hall, 2011;
Sarafino, 2008).
Disclosures about the principles of brain and body actions and their effective
integration in the pedagogical process (Schachl, 2005; Kloppel, 2007; Kloppel, 2008;
Kloppel, 2009; Langeheine, 1996; Petrat, 2005; Petrat, 2007).
Research on the influence of stress and stage fright on the level of musician’s
muscular tension, as well as various mental training methods to resolve this problem
(Langeheine, 1996; Kloppel, 2007; Mantel, 2003; ITerpymurun, 2008).
Theoretical disclosures on motor skills, as well as methods on the development of
motor skills in music pedagogy (Haywood, Getchell, 2009; Kloppel, 2009; Geiger,
1998; Gellrich, 1998; Held, 1998; Wiemeyer, 2000 a; Wiemeyer, 2000 b; [TerpyrmiwuH,
2008).
Disclosures on training methods for muscle and body movements in students
(Krauksts, Jansone, 2005; Petrat, 2005; Haywood, Getchell, 2009).
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Theoretical disclosures from researchers of acoustics on lip and embouchure actions
in the trombone sound process (Gilbert, Ponthus, Petiot, 1998; Gilbert, 2002;
Stevenson, Campbell, Bromage, Chick, Gilbert, 2009; Bromage, Campbell, Gilbert,
2010; Copley, Strong, 1996; Yoshikawa, 1995).
Research in the field of prophylaxis of musician’s health and prevention of trade
injuries (Bastian, 1995; Brandfonbrener, Kjelland, 2002; Kloppel, 2008; Fendel,
1995; Fritzen, 1995; Mitzscherlich, 2008).

Scientific Innovations
The term of ambivalence of muscular tension and relaxation in the pedagogy of brass
instrument playing has been defined.
A muscle action theoretical model for the enhancement of muscle coordination in
wind instrument playing has been developed.
Research on the specifics of breathing in wind instrument playing and the regularity
of effective use of breath in playing wind instruments in relation to the physiological
activities of the breathing process has been done, methods for the increasing of
respiratory amplitude and air volume in wind instrument playing have been
developed.
Correlations between abilities, skills, motivation and body actions in the process of
learning trombone playing have been discovered.
Interrelated correlations between the enhancement of trombone playing skills and
body actions have been discovered, and a procedural model for the enhancement of
trombone playing skills and the optimization of body actions has been developed.
Trombone playing skills evaluation criteria and their indicators have been devised.
A system of exercises for the coordination of body actions in the pedagogy of
trombone playing has beed devised and empirically tested.

Levels of professional growth in trombone playing have been determined.

Practical Significance of Study

The formulated theoretical disclosures of the research are practically
implemented in the study course “Trombone” at RTTEMA. The research will be
published as a monograph, which will be a meaningful contribution to brass

instrument pedagogy and will serve as a valuable source of information for both
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young musicians, as well as for prospective and already practising pedagogues of
instrument playing.

Structure of Doctoral Thesis
The thesis is comprised of an introduction, two sections, conclusion, bibliography and
eight appendices. The work includes 50 figures/diagrams and 29 tables. The text of
the thesis contains 215 pages, the bibliography includes 139 publications and 1 DVD.

Supported Theses

1. Trombone playing skills are effectively enhanced by the participation of a
motivated student in a humanistic pedagogically organized, practical orientated,
individualized learning process.

2. In order to optimize movements used for instrument playing more
effectively, the pedagogical process must be based on the understanding of the
ambivalence in muscular tension and relaxation and principles of elasticity in the
coordination of muscular activities. Stress and increased muscle tonus negatively
influences the opportunities of muscle coordination involved in playing and creates
obstacles in effective motor program implementation in wind instrument playing.
Various methods used in the reduction of stress and muscular tension symptoms lower
the level of muscular tension and create better preconditions for a valuable
pedagogical process and the formation of high quality sound.

3. The use of an exercise system based on the fundamental principles of body
actions for the coordination of body actions during the warm-up process in trombone
playing increases essential breathing parameters and reduces unwanted muscular

tension while playing, as well as enhances trombone playing skills.
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Contents of the Doctoral Thesis

In Chapter 1 of the thesis Theoretical Aspects Of Enhancing Trombone
Playing Skills section 1.1. Description of Body Actions in Trombone Playing
various body uses in the process of playing connected with theoretic aspects of
playing were analyzed. Since pedagogical methods and approaches on playing the
trombone are historically closely related with other brass instrument playing methods,
the thesis’ sub-section 1.1.1. Body Action Specifics in the Pedagogy of Brass
Instrument Playing, in the context of trombone playing, researched the compliance
of other brass instrument playing methods with dictated functional conditions of
human anatomy, physiology, neurobiology and psychology.

Despite nuances and differences in the playing of the trumpet, french horn,
euphonium, trombone and tuba, the pedagogy of brass instrument playing historically
has developed synergistically — utilizing ideas and notions which are not directly
related to the specific instrument. In this aspect, great attention during the research
was spent on the pedagogical heritage of historically significant personalities in the
pedagogy of playing wind instruments, such as cornetists J B. Arban and H. L. Clarke
and tubist A. Jacobs (Arban, 1982; Clarke, 1870; Clarke 1984; Clarke 1935, a; Clarke
1935, b; Frederiksen, 2006; Nelson, 2006; Steenstrup, 2007), as well as on ingenious
contemporary pedagogical ideas for trumpet, french horn, and trombone playing
(Stamp, 1978; Quinque, 1980; Gordon, 1987; Asper, 2003; Burba, 2005; Wekre,
1994; Vernon, 1995; Kleinhammer, Yeo, 1997; Lier, 2000; Dijk, 2004; Campos,
2005; Davis, 2006; Sandoval, 1995).

Results of the analysis of literature concludes that:

1) pedagogues lack a common understanding on the physiological functioning and
regularities of the human body while playing, therefore it is necessary to create a
paradigm of knowledge based on common principles of human physiology, which
would allow for more effective teaching methods;

2) information on the fundamentals of wind instrument playing is available on a
comprehensive level of professional musicians, therefore, are valuable in professional
discussions on the best methods and approaches for instrument playing, however,
only few are appropriate for the use of music school students and beginners in the
process of acquiring instrument playing.

In sub-section 1.1.2. Brass Instrument Playing Sound Quality and Causal

Relationships on Muscular Tension and Relaxation the interrelated correlations
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between a good sound quality and efficient muscle actions are revealed. The creation
of a high quality sound in trombone playing for the unrestricted achievement of
musical ideas is one of the most difficult pedagogical tasks, which is dependent upon
the interrelated refined coordinated movements of many body parts — respiratory
system, lips, tongue, hands and even legs. Inefficient body actions in the playing of
brass instruments are reflected as a weak sound, a narrow playing range, and an
unclear articulation, therefore creating obstacles in succesful musical development
and the enhancement of playing skills. The idea of ambivalence of muscle action and
relaxation in the pedagogy of trombone playing is defined: on the one hand, the
playing of brass instruments requires physical strength and the tension of various
muscles, on the other — skillful muscular release is an effective tool in the
enhancement of musical abilities and artistic expression. The comprehension of the
interaction of these opposing aspects in instrument play offers a potential solution to
numerous problems in the playing of wind instruments. The training of muscle
strength and stamina holds an integral place in the traditions of brass instrument
playing pedagogy. As much significance in the pedagogical process should be placed
on the phenomenon of relaxation.

Seeking justification for the ambivalence problem — the dually assessed use of
muscle strength in brass instrument playing, in sub-section 1.1.3. Theoretical Model
of Muscle Action a theoretical model for muscle action was developed, that explains
in simple terms the correlations of muscular tension and relaxation, using elasticity as
a connecting skill for these opposing poles, which defines the dosage of muscle action
strength and the coordination between the phenomenon’s utmost points — tension and
relaxation. In order to accomplish musical expression, the amplitude range of elastic
muscle action between relaxation and tension is essential, thereby it is important for
the musician to expand his/her abilities in range in both directions — muscular
tension, as well as relaxation. However, it should be understood that tension and
relaxation are not two opposing actions, albeit one action — muscle fiber contraction —
in various levels of (see Figure 1), therefore it is necessary to acquire the skill of
elastically coordinating the required muscle contraction level.

Comprehending such muscle action allows one to understand existing discrepancies
and contradictions in the pedagogical methods of brass instrument playing, as well as
to solve the ambivalence problem of muscular tension and relaxation in the

optimization of various playing approaches. By defining elasticity as a skill of
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consciously coordinating and dosing muscular tension and relaxation, the pedagogy of
playing brass instruments gains an effective tool for students’ instrument playing

movement or motor program development.

O%+——+—+—+—+—+—+—+—+—+++ 4+ +++++ -+ 1100%

relaxation l tension

elasticity

Figure 1. Theoretical Model of Muscle Action

This muscle action theoretical model delineates four work directions in the
pedagogy of instrument playing — first is practicing muscle contraction strength,
second — general muscle relaxation. Third — the enhancement of muscle coordination
with a developed elasticity or the optimization of tension and relaxation in the process
of playing. Fourth — stressor reduction and overcoming stress reaction of muscle
background tension or reducing tonus.

An essential problem, which has not been sufficiently addressed in the
pedagogy of wind instrument playing, are child and teenager age related characteristic
peculiarities in physical development and their discrepancies from adults. In sub-
section 1.1.4. Theoretical Concepts of Students’ Muscle Training muscle training
possibilities for children and teenagers were studied, and research in sport pedagogy
and kinesthesia have proven that endurance and strength training, which receive a lot
of attention in many brass instrument playing pedagogical resources, in this age group
are not effective. At the same time, it has been proven that an increase in strength can
be attained by efficient muscle coordination. Neural adaptation strength training
results in an increase of motor impulse amplitude, the activation and synchronization
of motor units, as well as impulse direction through the nervous system. Thus, the
optimization of muscle coordination skills is an element which requires heightened
attention when working with students.

In sub-section 1.1.5. Tension Problems and Muscle Relaxation Techniques

the possibilites of reducing muscular tension, as well as its relation to stress factors
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and reactions in the body are studied. Excessive muscular tension hinders not only
musical artistic expressions, but also creates health problems.

Various methods on reducing tension in the body are examined. The
Alexander Technique is a body functioning optimization system known throughout
the world, which is applied in various professional fields, (sports, music, acting)
(Alexander, 1996). The M. Feldenkrais method teaches self-awareness of the body
and its possibilities through non-standard models of movement (Feldenkrais, 1977).
Russian director K. Stanislavski advises actors to use an inner control method— where
it is vital at first to acknowledge tension and then to release it (CranuciaaBckwii,
1985). German violinist T. Lange’s Resonance teaching (Resonanzlehre) emphasizes
physical exercises to increase body elasticity and the three dimensional balancing
thereof (Lange, 2012 a).

As a result of theoretical research, it can be presumed that muscular tension or
tonus is directly related to stress factor created physical reactions in the human body.
Students, of child and teenage age, characteristically often have a heightened
muscular tension or tonus, which cause constraints in flexible muscle coordination,
however, both muscle coordination, as well as brain activity and learning ability are
enhanced even at a moderate muscle activation level.

Thus, it is advised to reduce stress in daily life, as well as reduce stress induced
reactions with muscle relaxation techniques, which is crucial for musicians in
overcoming stage fright.

Motorics is the muscular interaction of the complex nervous system and support -
movement system for the execution of body movements. In sub-section 1.1.6.
Students’ Motor Skill Development Possibilities in Trombone Playing motor skill
development mechanisms and methods are researched. Use of sensomotor
(audiomotorics, proprioception) and psychomotor (mental training, psychological
training methods) possibilities for the development of a musician’s motor skills are
analyzed.

The playing of an instrument at a high level demands highly developed motor
skills, that must be developed with methods, which in their extreme complexity,
exceed the applied methods used for the development of general motor skills. Motor
function control is executed by a vast synapse web in the nervous system, and this is
influenced by various sensory receptors, emotional affects and conscious intent. Sight,

hearing, touch and even smell and taste may be involved in the learning process for a
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clearer understanding, perception, and also consequent development of motor
movement, in this way, expanding movement program formation and executory
regions in the nervous system. Goal-directed formation and reinforcement of nerve-
synapse junctions while acquiring movements, or movement programming stage,
utilizing diverse psychological training methods, allow the musician to optimize the
necessary movements for instrument playing more quickly.
In thesis chapter 1.2. Analysis of Trombone Playing Skills in the Correlative
Context of Body Action pedagogical techniques and methods of trombone playing
are analyzed in the psychophysiological correlative context of body action.
Methodology for the warm-up process, the correspondence of existing theory of
playing breathing to the physiological activities of natural breathing, as well as lip,
tongue and embouchure action anatomical correlations are researched. Based on
results from analysis completed in chapter 1.2. , later — the study’s empirical part —
exercises based on the fundamental principles of body actions and an exercise system
for the coordination of body actions, whose aim is to enhance students’ trombone
playing skills, are devised.
In sub-section 1.2.1. Practicing and Warm-up Concepts the significance of the
well-known 10 000 hour principle (Ericsson, Krampe, Tesch — Romer, 1993) for the
development of musical skills, as well as views on warming-up and practicing found
in brass playing pedagogical literature, are analyzed (Wekre, 1994; Schlossberg,
1959; MacBeth, 1968, a; MacBeth, 1968, b; Gordon, 1968; Davis, 1997; Davis, 2006,
Asper, 1999; Dijk, 2004). Brass instrument players spend a large part of their time
practicing on technical drills, methodological literature places a great signficance on
the daily routine process, special warm-up and daily routine compilations have been
published. The most essential tasks in the pedagogy of brass instrument playing
connected with both warming-up, as well as learning an instrument, are the
improvement of breath control (inhalation, exhalation, long notes), embouchure
(buzzing, lip flexibility), tonguing (articulation, use of syllables, tongue level),
fingering techniques (speed, precision and flexibility) and posture (placement of
instrument, pivot point).

Taking into consideration younger students’ limited physical capabilities, in
playing the trombone, it would be vital to use exercises that are easy and quickly
executed, which would allow for the clear and simple understanding of the principles

of instrument playing and sound, the awareness of the correlations between breathing
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and lip action, as well as efficient warm-up and the achievement of a relatively high
quality sound already in the first 5 — 10 minutes.

In sub-section 1.2.2. Breathing Techniques in Trombone Playing various
brass instrument playing breathing techniques are analyzed. It is concluded that
breathing is the most important skill in the playing of brass instruments; sound
quality and musical phrasing, embouchure and tonguing, as well as the efficient
functioning of the body is directly dependent on this. Unfortunately, techniques on
breathing improvement found in practice are often based on presumptions, traditions
and theories, which contradict with the physiological activities of the natural
breathing process and therefore may cause problems in playing the instrument, as well
as, great threats to the musician’s health. Concepts of breathing from the diaphragm
and breath support taken from vocal pedagogy and used by generations are in
opposition to breathing’s natural processes and cause both isometrical and
antagonistical tensions, which do not contribute to a positive effect on the
optimization of instrument playing skills, and may cause a reflexive resistance in the
throat and tongue, evoking the so-called Valsalva maneuver. To effectively learn the
breathing skills required for brass instrument playing, it is necessary to base the
teaching process on the comprehension of the anatomy of natural breathing,
physiological activities and reflexes.

As can be seen in Table 1, essential contradictions exist between methods used
in the pedagogy of playing brass instruments for training breathing and

physiologically determined natural breathing activities (see Table 1).
Table 1. Playing breath interfering and playing breath augmenting aspects

Playing breath interfering aspects (-) Playing breath augmenting aspects (+)

concept of diaphragmatic expiration use of natural breathing reflex

idea of breath support expiration as inspired air pressure generated
flow

separation of chest and diaphragmatic | application  of inspiration’s  two-way

breathing movement

constant diaphragm and expiration muscle | inactive muscle relaxation during movement

contraction/tension for the purpose of rest and greater release

maximum use of respiratory reserve volume | use of inspiratory reserve volume

From an efficiency viewpoint, it is vital to optimize the inspiratory process,
which respectively would ensure an unrestricted expiration and economical use of
muscular strength. By mathematically comparing inspiratory reserve volume with

tidal volume and expiratory reserve volume, such proportions: 5:1:2 are obtained. It is
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evident, that inspiratory reserve volume holds the greatest air volume potential in the
playing of wind instruments, and the traditionally accented development of strength
for expiration can offer comparatively less benefits in the playing of wind
instruments.

For the formation of brass instrument sound, it is necessary for air flow to
work in concordance with lip and tongue musculature — a stable, strong air flow is a
vital sound quality forming element, moreover, its skillful coordination, substantially
alleviates the work of the lip muscles, thereby saving lip strength and stamina
reserves. In sub-section 1.2.3. Coordination of Lip Action, disclosures from
acoustics researchers about lip action used in trombone playing, as well as the
anatomical structure of lips and the physiological principles of lip action, and the
norwegian french hornist’s, F. R. Wekre’s, and other wind instrumentalists’
disclosures on the optimal lip action for playing brass instruments are analyzed.

The lips in the aero-acoustic system of air flow-lips-brass instrument function
as a valve, its task is to modulate the oscillations of air flow and intensity in the
instrument. As a range of research works show, the functioning of lips in the playing
of brass instruments has very diverse characteristics — one can observe outward-
striking oscillations towards inside and outside (swinging door principle), as well as
upward striking (sliding door principle), and besides that, they can mutually overlap
and are dependent on the pitch and sound volume levels. Depending on the factors
mentioned above, the open area between the lips changes in size and dimensions
(Gilbert, Ponthus, Petiot, 1998; Gilbert, 2002; Stevenson, Campbell, Bromage, Chick,
Gilbert, 2009; Bromage, Campbell, Gilbert, 2010; Copley, Strong, 1996; Yoshikawa,
1995). In turn, various — even contradictory viewpoints in the pedagogy of playing
brass instruments, can be found about the functioning of the embouchure and its
practicing methods. The main contrasts are with the smile and pucker embouchures
(based on form), along with static and dynamic embouchures (based on functioning)
(Wekre, 1994).

It is important to understand, that anatomically the brass musician’s
embouchure is made by the orbicular muscle of the mouth (lat. - musculus orbicularis
oris), as well as its inclusive facial musculature. According to the physiology of the
muscle activity, they contract when active, but expand when relaxing. In this regard,
the orbicular muscle of the mouth should be physiologically more validly used in the

pucker embouchure, but not for the smile embouchure. In turn, in accordance with the
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muscle activity ambivalence principle of tension and relaxation, the dynamic
embouchure has advantages over the static one.

Sub-section 1.2.4. The Coordination of Tongue Action deals with the
analysis of tongue action and its co-ordination in brass instrument playing.
Traditionally the name of the action of the tongue against a wind instrument contains
the element of ‘hitting’: German — Anstof3, Anschlag, French — coup de langue,
English. — attack. But such linguistic semantics may unconsciously create an incorrect
idea of the actions of tongue during brass instrument playing, and in modern teaching
methodology of wind instruments the term and notion attack is increasingly replaced
by that of articulation, which more precisely describes the tongue diversity of

function and action of the tongue in brass instrument playing.

Table 2. Formation table of syllables used in brass instrument articulation

i ti di ki gi hi ni pi li

e te de ke ge he ne pe le

&® te dee ke ge hee Nee pee l

a ta da ka ga ha na pa la

0 to do ko go ho no po lo

u tu du ku gu hu nu pu lu
t d k g h n p I

In order to control the actions of the tongue in brass instrument playing, in
practice a variety of syllables are used (see Table 2). Traditional brass instrument
methodology teaches to use the attack or create the sound on the instrument using the
syllables ta, da (Arban, 1982; Clarke, 1984). Modern methodology, aiming at
enhancement of tongue action coordination, as well as diversification of tone
building, suggests to vary the consonants, replacing the classical t and d attacks with
k, g, h, p, n, I (Burba, 2005; Kleinhammer, Yeo, 1997; Lier, 2000, Stamp, 1978).
Depending upon the register of play it is recommended to also vary the vowels in the
articulation: u, o, a, =, e, i (sequence = low— medium- high register) (Gordon, 1968;
Dijk, 2004; Burba, 2005).

Opinions of the musicians and pedagogues regarding endurance training and

methods for learning the use of the upper register are analysed in sub-section 1.2.5.
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The Upper Register and Endurance. Playing in the upper register is the hardest
aspect to master of brass instruments playing, it is the most demanding physically,
requires maximum mental concentration and neuromuscular coordination. On the
other hand, physical endurance is one of the most problematic aspects of brass
instrument playing, objectively determining the limits of each individual musician
both in the available play range and the duration of playing.

Pedagogues indicate various aspects of brass instrument playing, that are
significant for playing in the upper register — the position of the tongue, breath
support, the amount and speed of air, the force and endurance of facial muscles and
embouchure (Quinque, 1980; Burba, 2005; Gordon, 1981; Gordon, 1987;
Kleinhammer, Yeo, 1997; Vizzutti, 1990; Stamp 1978; Davis, 2001; Wekre, 1994).

This doctoral work concludes that successful play in the upper register

requires precisely coordinated muscle activity without any antagonistic and isometric
tensions in breathing, use of lips and tongue, as well as in hands, fingers and the entire
body. Working with students, the basis for increasing endurance and learning a
consistent use of the upper register is the gradual development of all elements and
skills of playing in accordance to the theoretical model of muscle action and the idea
of muscle tension and relaxation ambivalence.
To enable the evaluation of the efficiency of the development of students’ trombone
playing skills in the empirical part of this study, chapter 1.3. The Structural
Elements and Evaluation Criteria of Development of Trombone Playing Skills
determined the most important skills — to be enhanced in the course of the empirical
research, along with the criteria and indicators, according to which the dynamics of
the students’ trombone playing skills could be assessed in the course of the study.

In order to study the correlations of trombone playing skills and body action,
and to develop methodological proposals for enhancement of the aforementioned
skills, the correlations of students’ abilities, skills, motivation and body functions in
the process of learning trombone playing were revealed (see Figure 2), also a
procedural model for the enhancement of trombone playing skills and the

optimization of body actions was created (see Figure 3).
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Figure 2. Correlations of abilities, skills, motivation and body actions in the process of learning
trombone playing
Optimizing the functions of the muscles that determine the enhancement of breathing,
lip, tongue and right hand technique in trombone play while working together with the
student’s musical hearing, aural concepts, musical thinking and emotionality, in the
situation of inner motivation allows for substantial enhancement of movements and
sound quality of playing the instrument. There are close correlations between well-
developed skills of trombone playing and flexible, coordinated body actions, while

underdeveloped body actions may hinder the efficient process of skill enhancement.
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Figure 3. Procedural model for the enhancement of trombone playing skills and the optimization of

body actions

The following criteria were determined for the purposes of assessing students’
playing skills (with three indicators for each criterion, assessed accordingly in three
levels — low assessment = 1 point, intermediate assessment = 2 points, high
assessment = 3 points):

1) sound quality (tone and cleanliness of a sound, intonation, the beginning and the
ending of a sound);

2) breathing skills for trombone play (efficiency of exhaling, efficiency of inhaling,
coordination skills of breathing);

3) relaxation skills (both physical and mental relaxation, coordination of tension and
relaxation in the muscles used for playing, ability to overcome stage fright);

4) motivation (performance during the lesson, work at home, interest in playing

trombone outside the study process).

Based on the ideas acquired in the theoretical research, it was of practical importance

for the study to create a system of exercises for the enhancement of trombone playing

50



skills that would take into account the basic principles of the students’ body actions,
test its efficiency, as well as to evaluate the correlation of body functions and playing
skills, and their impact on the development of the student’s trombone playing skills.
The course of the empirical research is described in Chapter 2 Evaluation of
Students’ Trombone Playing Skills and Body Actions and Opportunities for
Their Enhancement. The design of the experiment and the basis for the chosen study
methods is given in sub-section 2.1. Study Methods.

The empirical research was organised in three stages:

1) The obtaining stage was used to gather original data (the breathing and
biometrical characteristics of the students; student skills evaluation form filled in by
the teacher), with the students using traditional warm-up exercises at the lessons.

2) During the first stage of the formative experiment the students were learning
trombone playing through experimental use of the newly-developed exercise system
for coordination of body actions. After three months the impact of the aforesaid
exercises on the breathing and biometrical characteristics of the students was
evaluated, with the teacher evaluating the students’ skills according to the developed
criteria.

3) In the second stage of the formative experiment the students continued to learn
trombone playing, at their lessons purposefully employing the developed exercise
system aimed at coordination of body actions for three months. At the conclusion of
this stage, the impact of the exercise system on the students’ breathing and
biometrical characteristics was established, with the teacher performing evaluation of
the students’ skills according to the developed criteria and the students filled in the
self-evaluation forms.

Comparing the results of the three stages between them, it was possible to
evaluate the impact of the traditional warm-up methods and the newly-developed
system of exercises on the characteristics of the students’ muscular tension, stress
levels and breathing, as well as enhancement of their playing skills.

The study participants: all measurements were performed at the Pavils Jurjans
Music School, with all seven students of the trombone class (boys) aged 10 - 15 at
their individual trombone lessons.

In order to determine the effect of the exercise system on the physiological
characteristics of the students, their biometric and spirometer data were processed
using the data statistical processing software STATISTICA 9 (StatSoft Co). For
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comparison of the indicators between the measurement sessions tests of non-
parametric statistics —Wilcoxon matched pairs test and Sign test — were used.

The evaluation of students’ skills by the teacher allowed the comparison of
body biometric characteristics with the changes in playing skills. On the other hand
the self-evaluation questionnaires of the students allowed to find out the students’
opinion and attitude towards trombone playing, elements of the lessons and teaching
methods used. The acquired data were compared with the teacher’s evaluation and the
biometrical data, in order to establish any rules and tendencies.

In sub-section 2.2. Initial Evaluation of Students’ Trombone Playing Skills
and Body Action and the First Stage of Formative Experiment has been described.
At the beginning of the empirical study it was necessary to determine the initial level
of students’ playing skills to establish the existing problems and to solve them
purposefully with the help of special exercises, as well as to obtain biometric
indicators of the body to establish the changes of body action, comparing initial
measurements with the measurements of first and second stage of formative
experiment. As the goal of the study was to develop an exercise system for the
coordination of body actions; to evaluate its effectiveness the data was
contradistinguished which were obtained in the study process where traditional warm-
up exercises were used.

Traditionally the playing of long notes, the sequences of triads in a slow tempo
or the practicing of scales - sometimes even without the guidance of a teacher - is
understood by the warm-up. Hence the student does not understand the meaning of
the warm-up process, the basics of instrument-playing movements is not acquired
purposefully, in fact, the time of a lesson is used ineffectively. However,
pedagogically it is necessary to pay more attention to the warm-up process — to use
various exercises and sets of exercises, which are used to develop the main elements
of playing technique of brass instruments — formation of the sound and tone quality,
technique of the breathing and tongue, lip elasticity and finger technique — and to
strengthen the motor coordination of these elements of play in the level of reflexes or
movement programs.

For this purpose, exercises where intentionally selected which corresponded to
the psychophysiological principles of body action and an exercise system for the

coordination body actions in trombone playing was elaborated. From a practical
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viewpoint, this exercise system had to be short, easily understood, and it had to cover

all the main elements for the enhancement of playing skills (see Figure 4).

Mental,
physical
relaxation

Musical ear, Optimization of
improvisation breathing

Structural
elements of
enchancing the
creation of the
sound

Articulation, Co-ordination
tongue action of embouchure

Exercises with
instrument,
right hand
action

Figure 4. Structural elements of enhancing the creation of sound in trombone playing lessons

in music school

These systemic elements of the exercise system were defined:
1) purposeful use of exercises in every lesson;
2) integration of exercises in the warm-up process, that give a possibility of
purposefully enhancing playing skills and developing motor programs already in the
beginning of the lesson;
3) balanced optimization of all the most important trombone playing structural
elements of the creation of the sound (see Figure 4) with the help of special exercises
in every lesson;
4) adherence to the principle of gradualness to promote the level of difficulty of
exercises from simple to complicated.

To systemically enhance all these structural elements, twenty three exercises
were developed and tested in practice.

Comparing the data of initial teacher’s evaluation with the data of second
evaluation (see Table 3), it was established that for all the students from the 21 results
in every criterion, sound quality had increased in 6 results and it had decreased in 1

result; breathing skills of playing had increased in 7 results; relaxation skills had
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increased in 5 results, whereas motivation had increased in 4 results and decreased in

3 results.

Table 3. A review table of teacher’s evaluation of students’ trombone playing skills
and motivation

Qua e so Brea g elaxatio 0 atio O play a 0 bo
Stud.codelokt 12 jan'13  apr'13 |okt'12 jan'13 apr'13 |okt'12 jan'13  apr'13 |okt'12 jan'13  apr'13
indicator Tone and cleanliness of soundEfficiency of exhalation Physically and mentally Work at lesson
1 3 3 3 3 3 3 2] 3 3] 2 3 2
2 3 3 2 2 3 2 2] 2 3] 3 2| 1
3 2 2] 3 2 2 3 3] 3 3] 3 3 3
4 1 1 2 1 1 2 3| 3 3| 1 1 2
5 1 1 2 1 2 2 3 3 3] 2 2| 1
6 2 3 3 2 3 3 2| 2 3] 2 2| 2
7 1 1 2 1 1 2 3] 3 3] 1 2| 2
indicator Intonation Efficiency of inhalation Coord.of tension and relaxatio|Work at home
1 3 3 3 2 2 3 2] 3 3] 2 2| 2
2 2 3 3 3 3 3 2] 2 3| 3 1 2
3 2 2] 3 2 2 3 2] 2 3] 3 3 3
4 1 1 2 2 2 2 1 1 2| 1 1 2
5 1 2| 2 1 2 2 1 1 2| 2 2| 2
6 2 3 3 2 3 3 2| 3 3 1 1 2
7 2 2| 2 1 1 2 1 1 2] 2 2| 2
indicator The beginning and the ending [Coordination skills of breathinjOvercoming of stage fright Work outside the teaching-lear
1 3 2] 3 2 2 3 3 3 3] 2 3 3
2 2 3 3 2 3 2 2| 2 2| 3 2| 2
3 2 2] 2 2 2 2 2] 2 2] 3 3 3
4 1 1 1 1 1 2 1 2 2 1 2 2
5 1 1 1 1 2 2 3] 3 3] 1 1 1
6 2 3 2 2 2 2 1 1 1 1 1 1
7 2 2| 2 1 1 2 1 2 2] 1 1 1

According to the data of spirometer the increase of students’ mean inspiratory

capacity (IC) to 13 % (from 2,22 1 at the first session measurement ,,Before” to 2,5 | at

the second session measurement ,,After”) testifies to the convincing enhancement of

inhalation coordination skills. Also, the measurements of vital capacity of lungs (VC)

testify to the noticeable increase of inhalation capacity to the volume of 16 % (from

2,97 1 at the first session measurement ,,Before” to 3,44 1 at the second session

measurement ,,After””). (See Table 4)

Table 4. The mean indicators of essential breathing parameters of statistical data set

1/”Before” | 1/”After” | 2/”Before” | 2/”After” | 3/”Before” | 3/”After”
IC 2,22 2,35 2,46 2,5 2,37 2,39
ERV 0,84 1,02 0,94 0,93 1,03 1,03
VC 2,97 3,19 3,42 3,44 3,29 3,43
FVC 3,07 3,1 3,03 3,2 3,26 3,38

The decrease of electrical activity of left trapezius muscle was acknowledged
as statistically significant both in the Sign Test (N = 6; v<V = 0; Z = 2,04; p = 0,04;
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both Median and Mean) and in the Wilcoxon Test (N =6; T =0; Z = 2,20; p = 0,02;
both Median and Mean).

Results of research are described in sub-section 2.3. The Second Stage of Formative
Experiment and Analysis of Results. After the purposeful use of the exercise system
for the coordination of body actions in trombone playing lessons for three months, the
third — final evaluation of students’ playing skills and body action was implemented,
and students were asked to fill in self-evaluation questionnaires as well.

Correlations between trombone playing skills and body action was analyzed,
using all the data obtained in every stage of the experiment — teacher’s evaluation for
students’ skills; students’ biometric data obtained; and the answers given in students’
self-evaluation questionnaires. Along with the teacher’s evaluation for the students’
skills it was important in the research to determine changes in the level of students’
muscular tension and of stress factors as well as changes in breathing capacity during
the experiment.

To summarize all the data of teacher’s evaluation obtained in the research (see
Table 3), the evaluation summary of students’ trombone playing skills was developed
(see Table 5 — the square which received a lower evaluation in comparison with the
previous period is marked in a darker color). Whereas, if we compare initial
measurements with the final measurements of the research, we can see that in general
23 results out of 28 have increased, there were no changes in 3 results, and negative

tendencies were discovered only in 2 cases, furthermore in the section of motivation.

Table 5. Evaluation summary of students’ trombone playing skills and motivation

Quality of the sound Breathing skills Relaxation skills Motivation to play a trombone
Stud.codelokt '12  jan'13  apr'13 |okt'12 jan'13 apr'13 |okt12 jan'13 apr'13 |okt'12 jan'13  apr 13
9 8

Nlo|u|s|lw|n ]
vjo|lw|lw|o|v|o
vljo|s|w|o|o 5
;!mmoooouo
WlOh|w|h |||
wlo|lo|s|lololy
vlulvlu|N]olN
olo|vlo|N|olo
N N|ow|o |||
slalu|w|oloo

wm!mu:m

9
4
5
4
5

DD ||

Analysis of the teacher’s evaluation allows us to conclude that the use of the
exercise system meant for coordination of body actions in trombone playing lessons

has a positive influence on the enhancement of students’ trombone playing skills.
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As the results of electromyogram measurements testify, the trombone playing
lessons had a positive influence on the relaxation of students’ trapezius muscle, which
was chosen as an indicator for the determination of the level of general muscular
tension, using both traditional warm-up exercises and also exercises for coordination
of body actions. However after the purposeful use of the exercise system in lessons,
the indicators of trapezius muscle electromyogram in the third measurement session
testifies the constant effect created by the exercise system — minimal electrical
fluctuation (i.e. — minimal level of muscular tension) — already at the beginning of the
lesson before the special exercise system was applied (see Figure 5).

According to the Wilcoxon test, the decrease of electrical activity of trapezius
muscle during the research (At the first session measurement ,,Before” and at the third
session measurement “Before”) both in the right and left side is being valued as
significant (right side N=7; T=0; Z=2,366; p=0,017; left side — N=7; Z=2,197;
p=0,027). The Sign Test also gives evidence of the statistical significance of a
decrease of muscular tension at the right side of trapezius muscle (N=7; v<V=0;
Z=2,267; p=0,023). This testifies that muscular relaxation exercises have created a

convincing effect, which remains also between lessons (see Figures 5 and 6).

Electrical activity of the left side of trapezius muscle (MED)
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Figure 5. The indicators of electrical activity of the left side of trapezius muscle of statistical data set

(Median) at the first session measurement ,,Before” and the third session measurement ,,Before” (LV)
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Electrical activity of the right side of trapezius muscle (MED)
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Figure 6. The indicators of electrical activity of the right side of trapezius muscle of statistical data set

(Median) at the first session measurement ,,Before” and the third session measurement ,,Before” (LV)

It is well known that an increased stress level increases muscle tonus and the
level of tension, and a presumption was made as a result of theoretical research that
reducing the level of muscular tension, it is also possible to simultaneously reduce
stress reactions in the body.

To empirically determine students’ stress level, indicators of blood pulsation,
amplitude of blood flow and frequency of heartbeat were obtained, as well as
measurements of indicators of frequency and amplitude of breathing. Analyzing the
data obtained, it was concluded that students’ biometric indicators do not confirm the
presumption — the influence of general stress on students’ muscle tonus or the level of
muscular tension. There was no correlation in the measurement data between the
reduction of tension level of trapezius muscle that had been indicated by the
electromyogram so convincingly and indicator curves of stress factors which were
measured in the research. It is possible to conclude that the level of students’ normal
muscular tension or tonus is not related to general stress, and muscle relaxation
exercises used in the experiment which noticeably influence the level of muscular
tension, however — unlike expected — do not create corresponding modifications to

stress factor indicators.
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Working on the elaboration and acquisition of the exercise system, methods

for increasing breathing amplitude and air volume were developed (see Figure 7). The

potential available air volume is very significant in brass instrument playing and

especially trombone playing — the quality of the sound depends on sufficient airflow

support. It is an essential skill to use the vital capacity of breathing maximally;

particularly, special meaning has to be given to the skill of using the potential of

inspiratory reserve volume.

o.

. Purposeful use
3. of the two
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. non- breathing
2. participating movements
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Figure 7. Methods of increasing the respiratory amplitude of brass instrument playing and air volume

The essential indicators of breathing of statistical data set and the variations of

these indicators during the measurement sessions are represented in Table 4 and

Figure 8.
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Figure 8. The variations of essential indicators of breathing of statistical data set during

research in every measurement session “Before” and “After” the warm-up process
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The 10 % growth of indicators of inspiratory capacity (IC) after the use of
exercises in the lessons (the first session ,,Before” — the second session ,,Before™)
testifies that exercises have influence on the increase of inflation effectiveness which
could be explained with the relaxed inhalation skills acquired in the practice of natural
breathing reflex and the exercise effect of increased inhalation and exhalation
amplitude, that allows for the maximal use of body resources. However the most
important parameters of brass instrument playing is the vital capacity of lungs, that
can be determined with the two measurement tests of spirometer — Forced Vital
Capacity Test (FVC) and Vital Capacity Test (VC). In accordance with the Wilcoxon
Test, the increase of indicator of Forced Vital Capacity (FVC) during the research (the

first session ,,Before” and the third session , After”) is evaluated as statistically

significant (N=7; T=1; Z=2,197; p=0,027) (see Figure 9).

1 The Dynamics of Indicators of Forced Vital Capacity (ME)
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Figure 9. The development of indicators of forced vital capacity of research sample set during

the experiment (the first session ,,Before” — the third session ,,After”)

As the research sample set was not large in number, furthermore

heterogeneous in age, height and weight, as well as in the level of physical and mental
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development, it was useful to study research data about each student also individually
in the context of enhancement of abilities and skills. Using data obtained in the
research (teacher’s evaluation, indicators of biometric measurements, indicators of
spirometer and data given in students’ self-evaluation questionnaire), an individual

students’ data analysis was carried out, i.e. case studies.

Results of the Research

As a result of the research it was established that there is a great influence of
body action on the enhancement of trombone playing skills. Understanding has been
gained during the research and shown in Figure 10 on the gradualness of the
enhancement of trombone playing skills according to the diverse professional
development levels of trombone playing skills. The interaction of diverse levels of a
human’s being — physical, cognitive and emotional is necessary to play the trombone.
However it is not possible to play the trombone musically and emotionally without
well-developed instrument playing movements — in the process of creating sound,
optimal functioning of the musician’s physical body is crucial.

At an elementary level, most essential for trombone playing is the appropriate
action of and mutual coordination of lips, tongue, the right hand and breathing
movements. At the next level, the improvement of these elements and whereby — the
quality of the sound, with the optimization of body action, by the enhancement of the
proprioceptive perception of muscle tension-relaxation, as well as the elasticity of
muscle action. The third level in the development of playing skills is — intentional
development of motor programs of instrument playing actions, balancing three-
dimensionally the trombone playing bodily actions and correcting these actions
according to the changes that are dictated by the auditory perception.

The fourth level — musicality — is described as the skills to create phrases and
musical structures, which largely are dependent on the cognitive knowledge in music
history and theory, as well as on the skills to hermeneutically interpret the scores. This
advances technically masterful playing to a higher dimension, potentiating the sound
with the additional nuances in tone, turn of phrases and plasticity. Whereas the fifth
level — emotionality — is largely described as the intuitive approach to music, that
integrates the cognitive knowledge about particular scores and is represented by the
musician’s emphatic communication with the author of the musical content and

listener about human, ethical and aesthetical values.
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Figure 10. Professional enhancement levels of trombone playing

The optimization of music school students’ body action which correlates with
the first three levels of the professional enhancement of trombone playing skills
described in Figure 10 was in the center of the research of the thesis. The acquisition
of the exercise system developed in the result of this research ensures the possibility
for the enhancement of playing skills in the first three levels of the model developed.
Certainly, just as it is necessary to involve and liberate musicality and emotionality in
the valuable process of making music, it would be of utmost necessity to implement
the enhancement of these skills already at the incipience of the acquisition of
instrument playing skills, along with the tasks of body action optimization. If we look
at musicality as one’s ability to understand musical structures, phrases, age and style,
then we regard emotionality as the musician’s ability to express feelings, emotions, to
live one’s part and to deliver the content of the music to the audience. These qualities
award the playing with individuality, richness of timbral color and nuances of
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phrasing. However, it should be noted that it is best to develop emotionality and
musicality into the process of valuable music making, which is unfortunately very
difficult to put into practice in the first level of the acquisition stage of this model.
How to pedagogically purposefully and effectively implement the enhancement of
music school students’ musical and emotional skills in trombone playing lessons
beginning already from the first lessons should be explored in later studies, as it
should be admitted that this issue is not broadly covered in the pedagogical literature

of trombone playing.

Approbation of the Research Results
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