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Abstract

The conditions under which the training of students is conducted are associated with learning outcomes and with
the health problems of children. The problem of school furniture is seen in many publications around the world
as a cause of pupil fatigue and as one of the factors behind the development of spinal distortion and visual
disturbance. The aim of our study was to look for a link between the performance of primary school students and
the ergonomic school furniture in their classrooms.

In four schools in the city of Varna, the performance of first-to-fourth-grade students was tested by means of a
correctional test, completed in dynamics during the school week at the beginning and the end of the 2011/2012
school year and measurement of the dimensions of the school furniture in the classrooms. The 268 students were
divided into two groups: Group 1 with ergonomic furniture - 114 participants and group 2 - 154 participants
having non-ergonomic conditions.

At the end of the school year, children from Group 1 reliably increased the average volume of processed symbols
219, while Group 2 lacked credible change in the average number of processed symbols. Based on the performance
on a proofreading test, the number of reviewed symbols and coefficient of accuracy, we found that students taught
in poor ergonomic conditions fairly often show mental fatigue at the end of the day. Fatigue of primary school
pupils is related to school furniture. Training in good ergonomic conditions improves mental performance.
Keywords: school performance, ergonomics, school furniture

BnBenenue:
VYcnoBusiTa, Mpu KOUTO ce MpoBexaa 00yueHUETO Ha YYEHUUUTE B YUMUJIMILE, CE€ CBbP3BAT C
pe3yaTaTiTe OT TOBa OOyYEHUE U ChC 3IPaBOCIOBHUATE Npolaemu Ha aeuata (2). [IpobnembT ¢
yUYuJIMIIHATa MeOel ce pasriiex/a B MHOro MmyOJuKal|y 1Mo CBETa KaTo MpUYKMHA 3a yMopaTta
Ha yuenuuure (5, 7, 11) u kato equH ot pakTopuTe 3a pa3BUTHE HA TPbOHAYHU U3KPUBSIBAHUS
W 3pUTENIHM CMYILEHUsl B yuuiauuiHa Bb3pact (4, 7). B namara crpaHa npe3 nociegHuTe
JBaJleCeT FOJMHM y4YWJIMIIHATa MeOesl € He BUHAru ChbOTBETCTBALA HA aHTPONOMETPUYHUTE
nokasarenu Ha ydeHuuute. IlepmoabT Ha HavyanHOTO OOy4YeHME, KOHTO € CBbp3aH ¢
npucnoco0sBaHe KbM YYMJIMILIHATA CPeAa, HOCH MO-BUCOK PUCK 3a 3ApaBeTO Ha Jeuara npu
o0yyeHue B HeeproHoMU4yHU yciaosus (10).
en:
Jla ce noTbhpcH Bpb3Ka Mexy paboTOCHOCOOHOCTTA HA YYEHULIM B HaUaJleH Kypc Ha o0yueHue
Y €proHOMHMYHOCTTA Ha YUMJIMIHATA Me0ell B TEXHUTE KJIaCHU CTaM.
Marepuana u MmeToau:
3a OChUIECTBABAHETO Ha Lie/ITa B YETUPU YUWIIMLIA Ha rpa] BapHa ce npoBesie mpoy4yBaHe Ha
paboTocrnocoOHOCTTa Ha YHEHHULIM OT IIbPBU 10 YETBBPTHU KJ1aC U U3MEPBAHE HA pa3MEPUTE Ha
yuuJIMiiHaTa Mebes B KJIAaCHUTE CTau.
[IpunoxeHu ca ciegHUTE METOM:

*  KOpPEKTYpEH TecT, OMbJBaH B IMHAMMKa Npe3 yueOHaTa ceIMHLIa B HAYaJl0TO U B Kpast

Ha ydyeOHara 2011/2012 roauna.
* UM3MEpBaHE Ha pa3MepHTE Ha yYWIIMILHATA MeOeN B KIITACHUTE CTaM.
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* cTatucTMyecka oOpaboTka -
aJITepHATUBHUS aHAJIM3HU.

Pe3yaTaTn u o6cbxaane:
JlaHHUTE OT M3MepBaHMs Ha pa3MepuTe Ha yuwiuuiHata MmeOen B KJIacHUTE cTau ca
cbrnoctaBeHu ¢ npenopbuntesnnute ot BJIC ICS 97.140 Mebenu, cTonoBe U MacH 3a yueOHHU
3aBeseHust (1). Ompenenuxa ce MojaenuTe M pasmepure WM. ToBa Jajge OCHOBaHME Ja ce
aHAJIM3Upa CbOTBETCTBUETO UM C JAHHUTE OT aHTPONOMETPUUYHUTE U3MEPBaHUSA (PBCTA B CM)
Ha Jenara.3a BCEKM KJac ce ONpelead NpPOLIEHTAa Ha YYEHHLUTE, 3a KOMTO YUYMJIMILETO
OCUTYpsIBa €prOHOMHMYHH YCJIOBHS Ha 00y4€HHE, T.€. B KJacHaTa UM CTasi MMa MOAXOIAIIH 32
Tsx meGenu. Jnncea nHdopmalus 3a cxemata Ha pa3npeesieHne Ha Jielara B KilacHaTa cTasl,
KOSITO € AMHAMMYHO MPOMEHSIIIIA CE U HE CE€ OYaKBa Jla ce 3amnas3u €JHaKBa B HAYaJIOTO U B Kpas
Ha M3CleIBaHUsl Mepuoa OT eaHa yueOHa roauHa. M3mepBaHusiTa ce M3BbpLIMXA MNpU
OTCHCTBUETO HAa YYEHULIUTE C 1ieJ1 KOH(UASHUMATHOCT Ha MHpOpMauusTa.
VuactBanute 268 yyeHHMUM ce pazjenuxa B JBE Tpynd B 3aBUCUMOCT OT OLIEHKaTa Ha
eproHoMu4HocTTa: rpyna 1 — 114 neua, o6y4aBarim ce npy NOAXOAIIMA YCIIOBUS, U rpyna 2 —
154 nena, obyuapaiiy ce Mpyu HEEProHOMUYHU ycioBus (Tad. 1).

M3M0JI3BaHu Ca MCTOAUW Ha BapualUOHHUA U

Tabnuya 1. Pasnpedenenue Ha Oeyama no KIacose 8 NpOYY8aHama U KOHMpOoIHa 2pyna

I'pyna Kanac Pner Pazmep Hoaxoasium 3a | % eprono- | 3abesexka
Yyennuu meben pber: MHYHOCT
1 1 117-133 Yun-3 119-142 78%
118-140 Yun-3 119-142 91%
2 108-140 Maca-3.4 119-142 u 90%
cron-3,4 133-159
118-138 Yun-3 119-142 90%
3 125-152 Yun-3,5 119-142 u 100%
146-176.,5
119-154 Maca-3.4 119-142 n 61%
cron-3,4 133-159
130-148 Yun-4,5 133-159 u 75%
146-176.5
4 110-163 Yun-4,5 133-159 u 72%
146-176,5
2 1 111-150 Maca-4 7% HecwoTBercTBHE MEKITY
cTon-3 CTOJT ¥ Maca
114-154 Maca-2.4 0% HecwotBercTBHE MeEXITy
cToJI-3 CTOJI ¥ Maca
2 115-145 Maca-4 133-159 9% TMogxomsimn 32 TO-
cron-4 TOJIEMHU YIECHUIH
115-145 Maca-4,5 133-159u 43% IMoaxomsitu  3a  mo-
cron-4,5 146-176,5 rOJIEMH YICHHUIIN
3 129-148 Maca-6 0% HecboTBeTcTBiEe MEXIY
CTOJI-5 CTOJI ¥ Maca
4 130-154 Maca-5 146-176,5 14% TTonxomsiu 3a  110-
CTOI-5 roJIEMH Y4EHULU
132-158 Yuu-6 159-188 0% Tonxomsiu 3a  110-
TOJIEMH YICHHIH
131-161 Maca-6 3% HecnoTtBeTcTBHE MEKTY
cTon-5 CTOJ ¥ Maca
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OcHOBHUTE MPUYMHY 3a TIONaJaHe Ha YYEHULIMTE BbB BTOPA Ipymna ca M3MOoJI3BaHe Ha KJlacHa
cTasi C YUHOBE MOJXO/IAIIM 32 MO-TOJEMH YYSHUM U pa3MecTBaHe Ha MeOenuTe, Mpu KOeTo B
crasTa uMa MeOenu OT pa3luMyHu Mojend. B To3u ciydail He e Crma3eHO YCIOBHETO 3a
pa3cTosHUE MEXKAY ceflanKara U MiioTa, CbOTBETHO Ha Pa3CTOSHUETO MEX/Iy Ta3a M JIaKbTs Ha
u3nomsBamus  mMebenure ydeHWK. [lpM wW3Mmosi3BaHe Ha TaKMBa KOMIUJIEKTH Maca-CToll
YYEHMLIMTE C€ Hajlara /a 3aeMaTr HeNpaBWJIHM M3KPUBEHMU MO3M MpU MUCAHE M Ce MPOMEHs
pa3cTosiHUEeTO Mexay ydyeOHuTe nocoOusi W ouuTe. BbB BTOpa rpyna olleHKara 3a
eproHoMu4HocT € noj 50% wiu U npu Hal-MOAXOISUIOTO MOJAPEXkKAaHE MO-MajiKo OT
NOJIOBUHATA YYEHULIM CE UYBCTBAT KOM(OPTHO.

Hanpaena e o6paboTka Ha pe3yJaTaTuTe OT KOPEKTYPHHUsSI TECT Ha JBETE FPYIH MO METO/a Ha
BapualMOHHKS aHanu3. B BeTe rpynu nonajaaT y4eHHULHM OT MTbPBU 10 YETBBPTH KJIac, KaTo
BbB BTOpa Ipyna YeTBbPTOKJIACHULMTE ca MoBeue. ToBa ce OTpa3siBa U Ha pe3ylTaTUTE B
HayajJoTo Ha roavHara. M3unciauxMe cpeseH Opoii mperjefaHd CUMBOJM U KOe(UIIMEHT Ha
TOYHOCT.

B nauanorto Ha yueOHaTa roguHa rpyna 1 o6paboTsa no-majiko Ha Opoii CHMBOJIM B CpaBHEHUE
c rpyna 2 (197+7.8 npsamo 220+8,7, p<0,01). B kpas Ha yueGHara roavHa fenara ot rpyna 1
JIOCTOBEPHO MOBUUIABAT CpeHUsl 00eM oOpaboTeHu cumBosid Ha 219+8,9, nokaro B rpyna 2
MOBUILIABAHETO € M0-c1abo v HsiMa AocToBepHa npomsiHa (p>0,05) B cpenHus 6poit oopaboTeHu
cumBonu (ur. 1). TounoctTa Ha paboTa B paMKuUTe Ha yueOHATa roJMHa ce 3ama3Ba BUCOKA
(89-92%).
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Queypa 1. Cpeoen 6poii oopabomenu cumeonu 3a eOHa MUHyma

[IpocnensBaiikyu JHEBHaTa JAWHAMMKa Ha TMOKa3aTelMTe Ha KOPEKTYpHHUs TecT, Opoi
nperjeiaHd CUMBOJIM M KOE(PHUIMEHT Ha TOYHOCT, NpaBUM OLEHKa Ha ymopara T.e.
€/IHOBPEMEHHO CIaJIaHE Ha JBaTa IoKa3arens B Kpas Ha ydyeOHMs JieH. 3a cnajaHe caMo Ha
€/IMH OT MOKAa3aTeUTe OCBEH YMOpAa UMa U APYrd NPUUMHU — CbCTE3aHUE ChC ChbYYEHHULIUTE,
NpU KOETO Ce MPOBEpSBAT MOBEYE CHMBOJIM, HO CE JOMYyCKaT I'pElIKM MM MOTHBALUA 3a
TOYHOCT U 3a0aBsiHe Ha oOpaboTkaTa Ha TecTa. B rpyna 1 B HauanoTo Ha yueOHaTa roauHa
ymopa nokaspar 20,2% oT yueHWlTe, B Kpas Ha rojuHara nokasatens ce 3anaspa — 20,7%,
p>0,05. B rpyna 2 B Hauanoto Ha yuebHara roavHa ymopa nokaspar 12,8% oT yueHULUTE, B
Kpas Ha rojJuHara nokasarejsT AocToBepHO HapactBa Ha 30,5%, p<0,001. Taka B kpas Ha
rojivHaTa y4YeHuLuTe, 00y4aBaHu NPy MO-JIOIUM €proHOMUYHH YCJIOBHUS JOCTOBEPHO MO-YECTO
NoKa3BaT yMCTBEHa yMopa B Kpas Ha jaeHs (p<0,001) (¢ur. 2).
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Queypa 2. [Ipoyenm na yuenuyume ¢ OGHHU 30 YMOPA 8 KPAsl HA y4yeOHUs OeH

HecwoTBeTcTBHETO HAa pazMepuTe Ha YMHA C aHTPOMTOMETPUUHUTE pa3MEPH HA YUEHULIUTE Ce
CBbp3a OT peAMiia MpOoy4uBaHWs C HEOJarompusiTHW 3JpaBHUA MOCIAEAULM B CIEJCTBUE Ha
Hedu3ronornyHara paboTHa 1o3a, Ha KOsTO JieliaTa B yYUJIMIIHA Bb3pacT ca JOCTAThYHO JABJITO
€KCITOHUPAHU 110 BpeMe Ha yueOHUTE 3aHsITUs B Kilac. 3/ipaBHUTE OMJIAKBaHUS BKJIIOUYBAT OCBEH
rpbOHAYHN U3KPUBSIBAHUS, MYCKYJIHO-CTABHU OOJIKM M 3puUTeIHM HapyuieHud. (9) B nawero
npoy4BaHe, o0aue OCBEH TOBa, C€ YCTAHOBSBA U Hee(PEeKTUBHOCT Ha 0Opa3oBaTEIHUS MPOIIEC.
Peructpupanara yuunuinHa ymopa, KOSITO € Mo-u3pazeHa Mpu YUYEHUIUTE OT U3ciie/BaHaTa
rpyna, € B OCHOBara Ha HapyllieHa ¢uHa MOTOpHMKA, BbH3MOKHOCT 3a KOHILIGHTpalusl.
JlutepatypeH 0630p OTKpHBa NOTBbpXK/AABALLM J0Ka3aTencTsa B 64%, nunca Ha TakuBa B 24%
u 12% HescHu edekTu Mo OTHOLIEHHE HA Bph3KaTa Ha HEeepProHOMUYHATA YUUJIUIIHA MeOel ¢
(hmznueckaTa peakTUBOCMOCOOHOCT W/WaM TpeiacTaBsHeTo Ha paenara. (8) [lpemnarat ce
€pProHOMUYHH pELIeHHMs 3a MPOMsIHA Ha ceAsIaTa B cTosia paboTHa 1no3a (3, 6), mo3BossiBally
NpoMsiHA B HAKJIOHAa Ha cTtojoBere u macute mebenn (12) m ap., kouto Ouxa MOBIMSIU
yUWJIMIIHATA YycneBaeMocT. BaxHo MsicTto B 00y4eHMETO Ha Hail-MajKuTe Y4eHUUUd Ou
cleqBaio /a ce OT/eNsl U Ha MHAWBUAYAJIHUS TOJXOJ W MPUYYaBAHETO UM KbM MPABUIHO
Tenoabpxkanue. CbBpeMEeHHATa yUuiiMiiHa MeOenupoBKa Clie/iBa Jia OTroBapsi HA OCHOBHUTE
NPUHIMIN Ha MpouIakTUKaTa, ChoOpa3ssBaliki ce ¢ OPTONEANYHUTE U aHTPOTIOMETPHUYHHUTE
W3HUCKBAHUS KbM Hesl.
HN3Boau:
v 00yueHHETO Npu OJaronpusTHU €ProHOMHMYHHU YCJIOBHMsS € CBbP3aHO C YMCTBEHAra
paboTOCOCOOHOCT.
v’ paborara rpu 100pH eproHOMHYHH YCIOBHUS MOA0OpsBa paboTOCHOCOOHOCTTA.
v/ yMopaTa Ha YYEHHIMTE OT HauyaJeH Kypc Ha OOydeHHE € CBbp3aHa C YUYMJIMIIHATA
mebel.
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