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Anexcangpa KAPOBCKA PUCTOBCKA YIK:
Maja OUJINTIOBCKA [Ipernenen Tpyx,

G®OHTOBH 3A ITIOJIOBPYBAILE HA CIIOCOBHOCTA 3A UNTAILE
KAJ JINIATA CO JUCJIEKCHJA

Kpaiuxa cogp:una

Tpygoiu ja obpaboitiysa iiemaitia 3a Kapakitiepucitiukuitie Ha Hocitioeukuilie (hoH-
UoBU HameHellu 3a auyaiua co gucaekcuja. ITpso ce ocBpHYBa Ha liojacHyBare Ha CaMUOlL
aKill Ha Yuiliarwe, KaKo 3acezHailia cilocobHoclll Kaj auyaitia co gucaekcuja, a ioitioa HYqgu
OUlC HAa gucieKcujailia Kako Hajuectia WewKouluja 8o yuerweio U ¢u ocouysa KayuHuile
{tieopuu 3a Hej3UHOIO Tiocilioetbe, KaKo U 0CHOBHUIlEe ge(huyuiliu Kou ce jasysaaill Kaj osue
JUYa u 2o oiiexkHyBaaiil ipovecoill Ha yuitiarse. Ilo tiojacHyBareitio Ha OCHOBHATUA TtlepMU-
HoJ0ZUja, cleqyBa KOMUAPAUUBHA AHAAU3A HA UCIUPAKYBAKA UOBP3aHU CO (hoHIlioBUIle
3a guceKcuja, kKaKo 0CHOBA 3a HABJIEZYBare BO CYWIUUHCKUIle Kapakiuepuciiuku Ha oBue
horiniou. Kapaxinepucitiukuitie Ha (hoHiioBULe 3a gucaeKcuja ce obpadoitieHu 8o wpeiiu-
oltl gen og uipygouil. Bo 080j gen ce ulojacHeliu OCHOBHUe Tiapametlipu Kou Zu llocegysaaiu
choritiosuiie ZeHepanHo, a lioilioa e HABeGEHO KaKo llapaMmeilipuilie Bapupaaiti Kaj (hoHitio-
BuUilie 3a GUCAKCUUHUILe YUTayU, co yea ga ce tipuciiocobaill Ha HUBHue towipedu. TTok-
paj iwioa wiitio e HAlipaseHa KOMUAPAUUja HAa HAjilo3HAliUile AaiUUHCKU (hoHtioBU, TlOHYGeH
e 0UUC U Ha ¢hoHill u3padoitieH 3a UCTIAia HaMeHa, HO Co KUPUJICKO TiLCMoO.

Knyunu 360posu: ®OHT, JUCTEKCHJA, YUTAIE, MATHOLIEJIYJIAPHA TEO-
PHJA

I TeopeTCIm OCHOBH Ha IIpeIMeTOT Ha UCTPaKYBaibe

1. Quinare

YKTamkeTo e BeNITHHA Ha TeKOIipatbe Ha MUIIaHuTe CUMOOJIH, HO M BEIITHHA CO
Koja ce POHMKHYBA BO 3HAUEHETO 3a]] THe ciuMOo/u. Toa MMa yHIAMEHTATHO 3HAUEHe
3a pa3BojOT HA KPUTUUKOTO U 32 MIMarkHATMBHOTO MUCTIEHE Kaj fleljaTa, HUBHUOT UHTe-
NIeKTyasleH U eMOL[MOHa/leH Pa3Boj. [IporiecoT Ha untame orndaka TPU CHCTEMU KOU Ce
HAJIOTIO/THYBAAT MelyceOHO: rpauKu CUCTEM - TIPH IITO UMTATeIOT pearnpa Ha HU3aTa
rpadeMy ¥ I'Yl IOBP3yBa CO CHCTEMOT Ha MAjuMHMOT ja3uK; CUHTAKCUUKHU CUCTEM - TIPH
1ITO Ce MPaBH JTab0Ka aHa/IM3a Ha CTPYKTYPaTa; M CEMAHTUUKK CHCTEM, Koj IOKpaj 3Ha-
uemeTo ja ordaKa KOHIeTITyan3alujaTa u UcKycTBo. [locTojaT romem 6poj rieumiTa 3a
OCHOBHHTE BEIITHHY Off KOM 3aBHCH TOYHOTO U (hIYeHTHO UKTabe. BaxkHu hakTOpH IITO
Cce CPeTHYBAarT Kaj CiTe aBTOPH KOM Ce 3aHMMaBaaT CO 0Baa MPo0/ieMaThKa Ce: BeITHHY
3a yuere Ha 300poBuUTe (KaKo IITO ce: Mperno3HaBambe Ha OYKBHU, cerMeHTalluja, CriojyBa-
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1be, (POHEMCKA CBECHOCT, CTpaTerky 3a aHajIornja M KopecloH/eHIuja Mely rpacdemure
1 (hoHeMMUTE), KaKO U BEIUTHHHU 3a MPEN03HaBambe Ha 300poBKTe (KaKO IITO Ce Tpero3Ha-
Barbe Ha 300POBHHTE MIEMH ¥ BENITHHI 33 BU3Ye/IHA MEMOpHja). YCIIeIIHOCTa BO UATakbe-
TO BK/IyuyBa J00MBarhe KOMIIETEHIIMH BO [Ba OJfIe/IHI MPOLIECa KOU Ce HafI0MoJIHyBaaTr:
ugeHTU(UKaIMja Ha 300POBH (IeKoaUpame) M HUBHO TMHIBUCTHUKO pa3dupame. 3a Ja
CTaHAT YCIIEIIHU YATAuH, YYeHHIIUTe Tpeba fa HayuaT e)eKTUBHI CTPATETHH 3a HeHTH-
(uKyBame Ha cuTe 300POBH, KAKO M 3a pa3OMpare Ha TEKCTOT. MHCTpyKuuuTe 3a
OMUCMeHYBatbe Tpeba fla CoIpPiKaT KOHKPETHO T0IydyBakbe 1 IPAKTHKHU CO L/ CUTE yue-
HULY 1a ce 0CTIoCco0aT [ja unTaaT TeYHo, co caMoioBepba 1 pasoupame (Westwood, 14).

2. [lucnexcuja

[I1IyBamkeTo M UUTABETO He ce BPOJEHHU BELITHHH 1 3aT0a IOJIy4yBaheTo Tpe-
0a j1a buye ekcrmuTHO. JIMCeKcHjaTa e BUTT ileWKOWUja BO yuekeilio IITo BITHjae BP3
CIIOCOOHOCTA Ha eJIHO JIMIE Jia YuTa. 30YHETOCTa M MEIamheTo Ha 300poBH, OYKBH U OPOj-
KU KO M3r7IeflaaT CJIMYHO e YecTa TojaBa Kaj JieraTa Py YUeheTo Ha CUMOOJIITe KOU ce
KOPMCTAT 3a MUIITyBakbe U MaTeMaTHKa, M OBa e Pa3BOjHO HOPMaJTHa I10jaBa Kaj Jieria Kou
yuar fa uutaar. Ho, 3a MHOry fiela co JMc/IeKcHja 0Ba e pa3BoeH IPo0jIeM IITO e MOB-
P3aH €O HMBHOTO HMBO Ha UuTame. Kaj HeKou fiera co JMcieKcHja 0BOj IpodieM Tpae
MHOTY TIof[o/iro BpeMe. [lUc/ieKcujaTa e Hajuectara MOMpeyeHoCT Bo yuemero (Rief&St-
ern, 3).

Cilopeg niepHayuoHarHatia acoyujayuja 3a guciexcuja (2002), gucaekcujaiiia
e cileyupuyHa tiolpeueHoCl tpu Yuerweilio, Koja UmMa HeBpoOUONOWKO TOMeK0 U Koja ce
Kapakitepusupa co WewKomiuu Kou ce jagysadaii 80 UPABUIHOWO U/UnU (hayeHilHOO
lipeiio3HaBare Ha 300posuilie, UPoOIEMU BO ClieYBabeilio U UPodeMU €O CUIOCOOHOCIULLE
34 geKoguparse.

Kako mro uuTame, HalIMTe OYM CKEHUpAaT MPEKY MeYaTeHUOT TEKCT BO Cepun
Op3u BUKetha HapeueHn cakagu. OBKe IBIDKeEha ce IPeceueHy Co KPaTKU Ieprogy Ha
(buKcalja, Kora OYMTe 3alKpaaT Ha JeJ Of TEeKCTOT, BO TEKOT Ha (hHMKcallujata,
BCYILHOCT, ce mpoliecupa TekctoT (Stark et al., 1991). Cekoja puxcanmja Tpae ooy 250
MUTHCEKVH]IY, HAKO 0Ba BpeMe MoKe Jia Oujie IIOKPaTKO WK HOJ0/ro BO 3aBHCHOCT O
TIIpUpoJaTa i KOMIIEKCHOCTa Ha TeKeTOT. OOMUHO MPeKy Mo3HATHTE 300POBH U (DYHKIIU-
OHAJIHKTE 300puMiba ce TIOMIHYBA PelaTUBHO OP30, ofieKa, AK, HMaMe TeHeHIija Ja
ce (bMKCHpaMe Ha JONTUTe ¥ Helo3HaTH 300poBu. TpaemeTo Ha (pUKcalmuTe, HCTO TaKa,
e TI0] BNIMjaHKe Ha JIeCHOTHjaTa co Koja cMe CIIoCOOHH JIa ro mpoliecrpaMme TeKcTorT. Jo-
OpuTe UMTAuM T JBIKAT CBOMTE OUM, TeHepasIHo, Ha Hampe[ (0[/IeBO HaIeCHO WK Off-
ZIeCHO HAjIeBO, BO 3aBMCHOCT Off ja3MKOT), JOJeKA AUCTeKCUUHKTE, JIONUINATe UITH, TIaK, He-
MCKYCHUTe UMTauy TPOILAT MoBeKe BpeMe I7ielajKu HaHa3a/] KOH MPeTX0JHO MTPOUNTaHu-
Te 300poBH, TIPaBejKK Taka perpecuBHM cakajau. Kaj HuB oBue modpekBeHTHN (hHKCa-
1MK Tpaar u mogonro Bpeme (Kaposcka-PucTtoBcka u mpyru, 2016).

Bupejku, unTameTo 1 MUIIYBAbETO Ce HCKIYIUTETHO BayKHHU 3a YCIIEXOT BO YUH-
JIMIITETO ¥ HaZIBOP OfI HEro, YUeHWIIUTe CO JUCIIEKCHja Ce CO0UYBAaT CO PU3MK Off aKa-
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JeMCKH HeycIex ¥ IOHKCKa epMKaCHOCT BO YMTAETO 1 Bo ceberopuruparmeTo (Burden,
2008), kako u TmoHKcKa camofioBepoa (Alexander-Passe, 2006). EmHa rpyma Ha AucIeKCcH-
YHNUTE YMTAuM IIPOjaByBaaT TEWIKOTHM BO peBep3uOMIHOCTA Ha OYKBUTE M 300pOBHUTE,
OJJHOCHO MEIIakhe BO UMTABETO Ha CIMYHK OYKBH Wi 300poBu. [lerjata KoM MMaaT Jj0-
OpM BU3Ye/IHO-TIEPIIENTHBHY BEIITHHI MCKYCYBAAT [OMAJIKY MPoOIeMH BO HeHTH(UKa-
uyja Ha opMuTe Ha OVKBUTE, JOfIeKa Jelara CO MOCHPOMAIIHM BU3YeJIHH BELITHHU
¥IMaaT pobIeM co HepLenujaTa Ha OYKBY 1, HajBepojaTHO, Ke ce Co0Yar co TeIKOTHH
BO VUEthe Ha YNTameTo. [JMCIeKCHUHITE YMTAul Ce TI0CTa0y BO OJHOC Ha HeJUCIeKCHY-
HUTE UATAYM TIPU: PETIPOAYLparhe (M3BIeKYBakhe) Ha KOMIIEKCHY BU3YeNIHY (DUIYpH O
MeMOpHjaTa; MEHTAIHO POTUPambe Ha OVKBY 1 00jeKTH; ¥ MIeHTU(UKYBaAIbE Ha eleMeH-
TUTe KOM HeJOCTUraaT Bo HeKoja C/IMKa (Ha IpUMep: C/IMKa O BpaTa Ha Koja HeJIoCThra
kBaxa). Ha HuB, HCTO Taka, UM e IIOTpe0HO HOfI0r0 BpeMe JIa I'M MMEHYBAaaT CIMKUTE O]
CeKOjiHeBHHU 00jeKTH, KaKo LITO ce, Ha IpuMep: Tabja, aBToMoOmT uid rposopetl. Jluc-
JIeKCMYHHUTE UMTAUH, MICTO TaKa, Ce OOABHY Off He[JUC/IEKCHUHITE YATAUM ¥ [IPU U3BE[IY-
Barbe 3aJ1aud BO KOU THe Tpeba Jja aHaIM31paaT paru/jHo PeTCTaBeHa Bi3yesHa MHop-
Manuja. 3a JUCIeKCHYHKUTe YMTaTe/nn cuMOosIoT Tpeba fa Ouje BUIJIMB MOJ0IT0 BpeMe
3a JIa TO JIOLMPaAaT Ha C/IMKATa II0ce0HO KOra e OIKPY/KEH CO CIIMYHI CUMOOTTH-IICTPaK-
Topu. [IprCycTBOTO HA AOHOPMAJIHU KIIETKY BO BU3VETHUOT CUCTEM ¥ BU3YeJTHO-TIepIie-
THUBHUTE TEIIKOTUM KOM THE TU IpeJU3BUKYBaaT MOKe Ja 00jacHaT 30IITO [eYaTeHHOT
TEKCT 3a JUCTIeKCHYHUTE Jlelia U3r7Iefja 3aMaTeHo, a PeIOBUTE Mrpaat OffHOCHO Ce JIBU-
’art 1o crpanuiara (Alexander-Passe, 2006).

11 KomnapaTuBHa aHa/Ii3a Ha HCTPaKyBatbha MOBP3aHu co ()OHTOBM 32 JUC/IEKCHja

3emajku mpenBup feka okony 10 % ofi momynaiujata uMa JUC/IEKCHja, Mpe3eH-
TUPABETO Ha TEKCTOT UMa 3HauaeH e)eKT BP3 HUBHATA CIOCOOHOCT 3a uuTame. YeTupu
TleKajli Ha UCTPaKyBama 3a IUCIEKCHja Cyrepupaar Jeka TellKOTUUTE BO UUTAHeTO T10-
TEKHYBAaT of OCHOBHU JiehUIIUTH Bo ajihabeTCKOTO U (DOHOJOIIKOTO KOf[Upare OTKOI-
Ky TOpajiyl BU3YeJTHM, CEMAHTUUKU Wi cuHTakchuku fecdurmru (Vellutino u mpyru,
2004). Cemnag, KOPUCTEHETO CHELMjaTHO Au3ajHMpaHu (hOHTOBM TOKaKyBa JieKa Kaj of-
pefieH MPOIIEHT Ha JIMIIA CO TUCTIeKCHja, MoCeOHO OHKE KOU Ce COOuyBaaT co opTorpad-
CKa JIUCIIEKCHja, ce OKaKasIo JeKa ja mofioopyBa UMT/IMBOCTA Ha TEKCTOT, a CO Toa U Op-
3MHATa HA YATAETO.

Mako ucTpaskyBamara HajuecTo ja MPUKaKyBAaaT BpCKaTa Mery ()OHOMOIIKUTE
BENITHHY UM YUTAETO, OipeieH Opoj MCTPaKyBamba YKAKYBaaT Ha IOBP3aHOCT Mel'y Bell-
THHHUTE 3a UMTame U Tiefamero (Lovegrove, Martin & Slaghuis, 1986; Irlen & Glass,
1989). MarHolenynapHaTa Teopyja 3a JUCIIEKCHja ja TIOJIPKYBA KMeja 3a MOBP3aHOCT
Mer'y BU3YeJTHHOT pobieM 1 unTameTo (Stein & Walsh, 1997). Bo TekoT Ha unTameTo, BU-
3yeJIHATa OCETIMBOCT He € JIOBOJTHO TIOTUCHATA Oj MAarHOLeTy/IapHUOT CHCTEM, MPH IITO
(buKcarmuTe off €JHO [0 IPYTO MECTO BO TEKCTOT He MOJKAT TOUHO fla ce pa3/nKyBaar.

Cemag, MOCTOjaT MHOTY MaJIKy CTYIUM KOM 00jeKTHBHO I'0 MepaT BJIMjaHAeTO Ha
TUIIOT Ha (POHT BP3 uMTameTo. EfHA off HUB e CcTyaMjaTa cripoBefieHa of Puio u bae3a-
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Jejrc (Reelo & Baeza-Yates, 2013), Koja mokasyBa Jieka TUIIOT Ha ()OHT CO KOj € HamuIIaH
JUTATAJTHUOT TEKCT UMa 3HAUYMTETHO BIIMjaHie BP3 UMTIMBOCTA HA TEKCTOT 3a JIUIIATa CO
aucnekcuja. Criopet aBTopuTe, T00py (POHTOBH 3a LA co fuciekcuja ce Helvetica, Co-
urier, Ariel, Verdana u Computer Modern Unicode. HacripoTit Toa, Arial It Tpeba fa ce
u30erHyBa Oujejku ja HaManayBa uMTIMBOCTa. Sans Serif ro momobpyBa unTameTo Kaj
IucneKcnuHuTe untaten. ABropute baxman u Menrepu (2018) mokaxyBaaT [eKa Crieriu-
jamHo passuennoT (oHT EasyReading Moske f1a ce KOPMCTH KaKo a/laTKa 3a KOMIEH3al[y-
ja Kaj nuiiaTa co IUC/IeKCHuja, HO U Kaj CUTe KaTeropuy UMTauu.

Op eaHa ctpaHa, ge Jley (2010), Bo cBojaTa MarucTepcka Tesa, KOPHCTEJKU TH
touroBute Ariel u Dyslexie 3a ucnuTyBame Ha UMTIMBOCTA Ha TEKCTOT, elabopupa Jieka
THe He JI0BeJie JI0 MOOP30 UKTakbe, HO JeKa MPUIOHeCyBaaT KOH HaMasTyBambe Ha TPelIKu
npeiu3BUKaHU off uciekcujata. Off Apyra cTpaHa, UCTpaskyBaweTo Ha Bepu u [lunu-
oepro (2017), kou ro Kopuctene douror Open Dyslexic Bo copenba co Times New Ro-
man u ¢oHTOBUTE Ariel 3a mporleHa Ha OP3UHATA U TOYHOCTA HA UMTARHETO Kaj JIUIIA CO
IUCIeKCHja, YTBPMIE [ieKa He TIOCTOM HUKAKBO MOJI00pYBatbe BO YUNTAKETO Kaj JIMIaTa
CO JIUCTIeKCHja.

III KapakrepucTuru Ha )OHTOBHM 3a JHCIIEKCHja

YnTnnBocTa Ha efieH TeKCT 3aBUCH Off rojieM 6poj KapaKTepHCTHKU Ha (DOHTOT
BO KOj € MIIYBaH TeKCTOT. KapakTepucTHKuTe ce cexoranr MeryceOHO MOBP3aHH U, TeHe-
PaJTHO, BKJIYUYBaaT: roleMiHa Ha KapaKTepuTe, MPOCTOP IIOMely KapaKTepuTe U PejioBuU-
Te 1 007MK Ha oHToT (Kuster et al., 2018). McTpaxkyBarmara MoKaKyBaar fieka (hOHTOBH-
Te TIOroJIeMH TI0 IUMEH3Hja, CO TI0T0JIEM IIPOPe] 1 IOroIeM MPOCTOP MOMETy CaMUTe Ka-
PaKTepH, OBO3MO3KYBaaT morojeMa untiauBoct (Perea et al., 2012). IIpu KpeupameTo Ha
rojieMMHaTa Ha (DOHTOT, IITO BO CYIITMHA MOfpa30ypa BICHHA HA KapaKTepUTe, THIIOI-
padurTe ja ofpeyBaaT HajHHCKATa M HAjBICOKATA TOYKA HA KapaKTepoT, IPHTOA [ofia-
BajK¥ MUHUMAaJIeH JIOTIOJTHUTEIEH TTPOCTOP, I0BOJIEH 3a OVKBHTE Jla He ce IONUPaaT ejHa
co apyra (Legge & Bigelow, 2011; Spelbrink, 2012). OBoj momoHUTE EH TIPOCTOP OBO3MO-
JKyBa OYKBUTE JIa OMIaT BU3Y/IEHO M3/IBOEHH €[IHa Off Ipyra.

CornacHo co HaBeJIeHUTe KaPaKTEPUCTHKH BO UATAMETO Kaj JIMIIAaTa CO JIUCTIEK-
cHja ¥ MaHHMIYIUPABETO CO OCHOBHUTE THIOrpag)CKY ITapaMeTpH, ITOCTOM MOKHOCT 3a
Kpeupame Ha (QOHTOBU KO Ke OMpaT mprcrocobern Ha morpebure Ha oue muia. Kpen-
paHH ce BeKe HEKOJIKY (hoHTOBH 0ff TakoB BHj (Sylexiad, Dyslexie, Read Regular u Open
Dyslexic), Kou Bo cBojaTa OCHOBa COfIpiKaT MorosieMa augepeHIjalyja Ha KapakTepuTe
OTKOJIKY Kaj mocTojHuTe. OHa IITO € 3aeJHNYKO 3a CUTe HUB U IITO I'0 YBUJIENE KPeaTopu-
Te e JIeKa roJieMrHaTa HaBUCTHHA e BakHa. [lopaau Toa, KapaKkTepuTe Kaj OBMe ()OHTOBU
ce riorojieMu of, crangapauute (Tabesna 1).
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Tabena 1. Pasnuku Mery TUMuHY (DOHTOBY 1 (POHTOBH 3a TUCIEKCHja

@oHT IIpumep
Times New Roman Dyslexia
Arial dyslexia
Open Dyslexic Dyslexia
Dislexie dyslexia.
Sylexiad dyslexia

O’Bpajan, Mencdung u Jlerr (2005) mocounrne feka, 3a pa3iMka off fieljata co
TUIIMYEH Pa3BOj HA UMTAETO, Ha JleljaTa Co AMCIeKCHja MM e TIOTPedHa morojaeMa u-
MeH3H1ja Ha OVKBUTe 3a Jla MOJKAT Jla TIOCTUTHAT MorosieMa Op3uHa Ha unTaibe. 3a 3Haue-
IHETO Ha JUMeH31jaTa Ha KapakTepuTe KakyBa U cepujaTa eKCIiepiuMeHTH Ha BumkuHe u
copabornunute (Hughes & Wilkins, 2000; Wilkins, Cleave, Grayson, & Wilson, 2009;
Wilkins, et al., 2007) co ko1 ce moKakao JeKa fieljata, TeHepajHo, ©MaaT morojeM Oe-
HeuT off TTOroJIeMKUTe JUMEH3MHI Ha KapaKTepH P 3ajauiTe 3a UUTAhe KoM MM Ouie
3a/jaBaHMU.

Jlpyra KapakTepuCcTHKa Koja ja moceyBaaT (DOHTOBHUTE 3a JIMLIATA CO JUCIIEKCH-
ja e 3rojeMeHKOT IpocTop nomery OyksuTe. [loBeke aBTOpH HaBeyBaaT fieKa 3rojeMy-
BAIbETO Ha TPOCTOPOT HOMEL'y OYKBUTE € Off 3HAaueHhe MPHU IIPOLIECOT Ha UMTarbe Kaj JIHIla-
Ta Kou Maat uciekcuja (Perea et al., 2012; Zorzi et al., 2012). Co ormef Ha Toa IITO Ca-
MHTE KapaKTepy MMaaT IoroieMa AuMMeH31ja 1 JOIOMTHUTETHAOT IIPOCTOP IIOMELY CEKOj
Of] HUB Ce 3roJieMyBa, CO IITO e U30erHyBa ClienyBameTo Ha OykBuTe. HamecTo MuHM-
MaJIHHOT TIPOCTOP Ha OfjBOjyBarbe, BO (DOHTOBMTE KPeMpaHM 3a JIMIATA CO JIUCIeKCcHja
JOIOIHUTETHAOT HPOCTOP OKOJY KapaKTePUTE € IIPOLIMPEH.

Ceroj (hoHT moceyBa crieruduuer 067wk, Kako effHa off MPeTX0{HO CIIOMEHa-
TUTe KAPAKTEePUCTHKY — OOJTMKOT, 3a€JHO CO ToJIeMUHATA HAa KApaKTepUTe U IPOCTOPOT
TIOMel'y HUB, TIPeTCTaByBa apaMeTap Koj efieH (hOHT ro MpaBy MOMHAKOB Off OCTAHATHTE.,
Kako mrro HaBegyBaat Kycrep u copaboTHuiute (2018), 067MKOT Ha (DOHTOT 3aBUCH O
JebenrHaTa, KOHTPACTOT U Of Toa Aamu ce paboTu 3a (orTtoBu Serif unu Sans Serif. Bo
OJTHOC Ha TIapaMeTapoT 3a Jiebe/nHa, KApaKTePUCTUYHO € 1ITO Kaj fief off )OHTOBHTE Ha-
MEHETH 3a JIWIaTa Co JUCIeKCHja TIoCToM creluuyuHo 3ajiebeTyBambe Ha OCHOBATa Ha
kapakrepure (Open Dyslexic u Dyslexie). [lenTa Ha BoBe[[yBameTo Ha OBOj MapaMmeTap e
71a 0BO3MOJKHM TIOJIECHO CJIeJiethe Ha PeIoBUTe BO Mpasell rope-ony. Konrpacror ce of-
HecyBa Ha Of[HOCOT MOMeI'y TIOTEHKHTe U MofiebeuTe JIeioBU off KapakTepute. Kaj dhon-
TOBUTE 3a JUCIEKCHja KOM MMaaT 3afiebeNyBarma BO OfipefieHd Je/I0BM Ha KapaKTepure,
KOHTPACTOT € TOTOJIEM.
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[TapameTap Koj e MPWIMYHO JUCKYTUPAH BO OJJHOC HA UMTIMBOCTA Ha (DOHTOBH-
Te 3a JIMLATA CO IUcIeKcHja e mocenyBamweTo Serif. Serif mpetcraByBa gofaToK (momon-
HUTEJIHM XOPU30HTA/IHU ¥ BePTUKA/IHY JIMHUM) Ha KpaeBuTe Ha ocHoBHaTa OykBa (De Le-
euw, 2010). ®oHTOT Bo Koj e muIIyBaH 0Boj TeKcT - Times New Roman mpeTctaByBa mpu-
Mep 3a ot Serif. 'onem 6poj aBTOPM cMeTaat feka cepuduTe MpeTCTaBYBAaT IOTON-
HUTEJTHO ONITOBAPYBakhe Ha TEKCTOT, 0c00EHO Kaj JIMIiaTa co Auciekcrja. Kako mto HaBe-
ayBaat Bunkusc u copabothuuute (2007), cepucoT mpeTcTaByBa (GakTop 3a ,BU3YeNTHA
OyyaBa“ Kaj uMTaTeNIOT Ha TEKCTOT. Mako MocTojaT MoaToIM KOM ja MOfApIKyBaaT Teo-
pHjaTa JeKa CTEleHOT Ha UMT/IMBOCT Ha caHC cepuHuTe (GOHTOBHU € TIOrojieM OTKOJKY
Kaj cepucaure (Woods, Davis, & Scharff, 2005), nobueHuTe pe3yaraTi off HCTPaKyBaba-
ta Ha Apguru 1 Yo (2005) ce cocema cripotuBHHM. Cenak, Jocera KperupaHuTe (hOHTOBM 3a
IUCIeKCHja ce caHc cepuHH, COTIACHO €O MperopakaTa Ha bpuTaHCKOTO 3apyKeHHe 3a
zucnekcuja (2014).

Op mocroeukuTe (OHTOBY 3a [UCTIEKCH]a, JOTOTHUATETHNA KAaPaKTEPUCTHKI UMa
equHcTBeHO (oHToT Dyslexie. [Tokpaj mpeTxoiHO HaBeleHUTe MApPaMeTPH, KapaKTepuc-
THYHO 3a 0BOj (DOHT e 3ajiebeNyBameTo Ha rofiemute OyKBU. Co orje[] Ha Toa LITO JIMIIaTa
CO JIMCNIeKCHja MMaaT TENIKOTHja BO CIeIEHhEeT0 Ha MHTEPIYHKIMCKKUTE 3Halu (KapoBcka-
PucroBcka, Kapmanecka u Ajauncku, 2016), 3agebeneHara ronema OykBa 3a OBHe JIMLA
Ke 3HauM 1oJiecHa OpUeHTaI|ja BO TEKCTOT 3a Toa KOra 3all0uHyBa HOBa PedyeHHIIa, Kako
11 300POBM KOM 03HAUyBaaT MMHEbA.

1. Kupuncku ¢pomiti 3a gucaekcuja

Cure focera crioMeHaTd (hOHTOBM HAMEHETH 3a JIMIiaTa co IUCIeKCHja ce u3pa-
0oTeHN Ha TATUHCKO MMCMO, IITO 3HAUM JIeKa BO 3eMjUTe KOM ro yHoTpeOyBaaT KMpPUI-
CKOTO, BKIIYUyBajku ja u PemyOmnka MakegoHuja, oCTojHITE (DOHTOBU He MOJKAT Jia Ce
nckopuctat. CorneyBajku ro oBoj (hakT, HeoflaMHa e H3paboTeH, Off CTpaHa Ha YIeHOBH
Ha @uio3odckuoT dakyarer Bo CKorje, MPBUOT KUPWICKA (HOHT 3a JMIlaTa KOM UMaart
mucnekcuja. ®outot HapeueH Dyslexic FZF, 6asupan Ha matunckuot ot Open Dyslex-
ic, r'M COMP3KH T/IaBHUTE KapaKTepPUCTHKM IITO I'Y MMAaT MOroJIeMUOT fief 07l (POHTOBUTE
HaMeHeTH 3a Juiara co guciekcuja. Ce paboTu 3a caHc cepudeH GOHT BO Koj crielu-
(hiuHO ce u3paboTeHn cute OVKBY Of MaKeTOHCKaTa a30yKa, HYMePHUKKUTE U MHTePIIyH-
KIIMCKUTE 3HAIA.

['MaBHITEe KAapaKTEPHCTUKY Ha (POHTOT ce 3a7iebe/yBambeTo Ha OCHOBATa Ha Ce-
KOj KapaKTep, 3roieMeHara JUMeH31ja Ha KapakTepuTe U 3roieMet popef. Co orney Ha
TOA LITO [IOCTOM HAITIACEH COOJHOC MOMELY 3ae0eIeHITe i MOTEHKHUTE [IeI0BH, (POHTOT
Toce/lyBa Ion3paseH KoOHTpacT. HaBeeHuTe KapakTePUCTHKE MOKAT [a ce 3a0eseKar
Ha Tabena 2. ®outot Dyslexic FZF e nmocrasen Bo criopeba co dontoT Times New Ro-
man, Kako cepuder ¢out, 1 (oHTOT Arial, Kako caHc cepuden ¢ont. Boounusa e pas-
JIMKATa OMeIy FOJIeMUHATA Ha 3HALITe, KOHTPACTOT, IPOCTOPOT HOMEI'y KapakTepuTe 1
pefoBuTe (Bo Tabemara mocTaBeH Kaxo single).
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Taberna 2 Pa3fuku Mery KapaKkTepuTe off TUTTMUHKUTE (DOHTOBY M (DOHTOBUTE 3 TUCIIEK-
crja

Kupuincku GpoHT HaMeHeT 3a Jinna co auciiekcuja. GoHToT

Times New Roman
MMa KapaKTepUCTHIEH O0JIHK.

Kupuncku QOHT HaMeHEeT 3a Jmlla CO IOUCIEeK-

Dyslexic FZF .
cuja. POHTOT ¥MMa KapPaKTEPUCTUUEH OOJIUK .

Knpurncku boHT HamMeHeT 3a nuua co gucnekcuja.

Arial
POHTOT UMa KapakTepucTnyeH obnuk.

Dyslexic FZF, kako u Dislexie, ce KapakTepusupa co W3BeCHH 3aKOCyBaiba Ha
BePTHKA/HUTE ¥ Ha XOPU30HTAJIHATE OCHOBHM JIMHUN Ha OYKBUTE, KAKO 1 3roJIeMeHH OT-
BopY Ha ajihabeTCKUTe 3HaIM, KaKo WITO ce e, ¢ 1 a. OHa 1ITO HOBHOT KUPMICKU (OHT He
TO MoceyBa e 3ajie0eyBabe Ha rojieMiTe OVKBH BO TEKCTOT, HO TIPaBK AUCTUHKIIM]A TTO-
Mery angabeTcKu 1 HYMEePMUKHUTE 3HAL[M, CO Toa IITO OPOeBKTe UMAaT MorojieMa JuMeH-
3Mja 3a M0/IeCHO U3/IBOjyBatbe BO TEKCTOT.

3aKknyuok

[TocToeweTo pa3IMUHA TEOPUM 3a AUCIEKCHjaTa YKaKyBa Ha TOCTOEHETO pas-
JIMYHY BUJIOBM fTucyieKcuja. Teopujata 3a (hoHOMONIKM JiehUIUT YKa)KyBa JeKa UCTIeK-
cujaTa ce jaByBa mopaju mpobeM BO (POHONOMIKOTO MpoIiecHpame M HEMOKHOCTA 3a
acorupame Ha rpademure co ¢oHeMmuTe. BusyenHata Teopuja Tro MpeTCTaByBa
TPAJIUIIOHAJTHOTO TJIEIUIITE 33 TUCIeKCHjaTa, OTHOCHO JeKa BU3YeTHHOT IPOobJIeM Kpe-
¥pa TpobJieMH TIPH TPOTIeCHPambeTo MHGOPMAIMK 07 OVKBY 1 300POBU Off IUIIAH TEKCT
(Ramus et al., 2003). LlepebenapHaTa Teopuja (Stoodley&Stein, 2009) cyrepupa mexa muc-
(YHKIIMOHATHUOT 1iepebeiyM MOKe 7ia ja Mpeu3BUKa IUCIEKCHjaTa, OJIHOCHO OILITETY-
BAETO Ha JIEKOIUPAmeTo Ha CUTHAIUTE Off lepebeiapHo TIOTEKIO0 Biinjae BP3 MO30YHO-
TO Iporecyupame. TeopujaTa 3a Op30 ayIUTOPHO MPOLIECUPAlLE € ANTepHaTKBa 3a POHO-
JIONIKATa TeopMja M CTIOpe]] Hea MPUMapPHUOT iehMHULIT JIEKM BO MepLeMIujaTa Ha KparT-
Ki 11 Op30-Bapupauku 3Byuu (Ramus et al., 2003). MarHorienynapHaTa Teopyja IpaBu
00171 fia i 0beIuHM 1iepedeiapHaTa Teopuja, (POHOJOIIKATa TeOpHja, TeopHjaTa 3a O30
ayJUTOPHO Mpoliechpatbe U BU3yeTHata Teopuja. Taa mpe/iara fieka MarHole/iylapHaTa
aucdyHKIMja He e OrpaHnueHa Ha BUIHUTE TIATUINTA, TYKY T'M BKTYUyBa U ayIUTHBHUTE
1 TAKTUIHKUTE MofanuTeTH (Ray et al., 2005).

MHOIITBOTO TEOpUM 33 HACTAHYBAMETO Ha JIMCTEKCHjaTa YKAKYBa JieKa CUTe
IUCTIeKCUYHU YATAUK He MaHN(eCTHpaaT uleHTUYHA CUMITTOMATOJIOTH]a TPU YUTAETO.
Tokmy mopaau Toa TMOCTOjaT U rojieM O6poj pasTMUHU pabOTHU CTPATErvy KOW HeMmaar
WjleHTHYeH OeHebuT 3a cuTe JIMIA €O AUcIeKcHja. EaHa o cTpaTernuTe Kora CTaHyBa
300p 3a MHIIAH eJIEKTPOHCKH TEKCT € KPeHpPameTo CrelujaaHy OHTOBH 3a UCIIEKCHja.
3a cute mocroeuky (hOHTOBH TPH M3PaOOTKATA Ce 3eMaat MPeBH]L Jief Off TeIKOTUUTE
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BO UMTambeTO CO KOU JIMIIATA CO UC/IEKCHja BOOOMIAEHO ce COOUYBaaT M HUB T MHKOD-
TIOpKMpaaT Bo OOMKOT Ha KapaKTepuTe, TOJIEMUHATA U TPOCTOPOT TIOMeTy HUB. 3eMajKu
ja mpe[BY MarHoIey/IapHaTa TeopHja 1 opTorpacdckata AUCIeKCHja, KpenpaHuTe (oH-
TOBM HaMEHETH 3a TUCIeKCUUHUTE UMTAuYl MOKAT [1a IalaT Pe3yyiTaT Bo MOorJie]] Ha ojec-
HyBame Ha unTamerto. Cemax, ycrelHocTa Ha (OHTOBUTe 3a IUCIIEKCHja e YCIIoBeHa o]
TUIOT Ha JIUC/IEKCHjaTa, OJHOCHO HajrosieM OeHeMT Ke MMAaT JIMIIATa KOU Ce COOUyBaaT
€O BU3yeJieH uckomMbop ¥ OMHOKYTapHa HECTAOMTHOCT IIPH UHTAbETO.



T'OJIMIIEH 3b0PHUK 445

JlutepaTypa

Alexander-Passe, N. (2006). How dyslexic teenagers cope: an investigation of self-este-
em, coping and depression. Dyslexia, 12, 256-275.

Arditi, A., & Cho, J. (2005). Serifs and font legibility. Vision Research, 45(23), 2926-2933.

Bachmann, C., & Mengheri, L. (2018). Dyslexia and Fonts: s a Specific Font Useful? Brain
Sciences, 8(5).

British Dyslexia Association (2014). Dyslexia style guide. Retrieved on May 2, 2018
from http://www.bdadyslexia.org.uk/about-dyslexia/further-information/dys-
lexia-style-guide.html

Burden, R. (2008). Is dyslexia necessarily associated with negative feelings of self-
worth? A review and implications for future research. Dyslexia, 14(3), 188-196.

de Leeuw, R. (2010). Special Font for Dyslexia? [Unpublished Master’s thesis]. University
of Twente, the Netherlands.

Zorzi, M., Barbiero, C., Facoettia, A., Lonciari, I., Carrozzi, M., Montico, M., ..., Pech-Ge-
orgel C., & Ziegler, J. C. (2012). Extra-large letter spacing improves reading in
dyslexia. Proceedings of the National Academy of Sciences of the United States of
America, 109, 11455-11459.

Hughes, L., & Wilkins, A. (2000). Typography in children's reading schemes may be sub-
optimal: evidence from measures of reading rate. Journal of Research in Read-
ing, 23(3), 314-324.

International Dyslexia Association. (2008). Just the facts: Definition of dyslexia. Retrieved
July 3, 2009, from www.interdys.org/ewebeditpro5/upload/Defi nition_Fact_
Sheet_3 -10 - 08.pdf

Irlen, H., & Lass, M. J. (1989). Improving reading problems due to symptoms of scotopic
sensitivity syndrome using Irlen lenses and overlays. Education, 109, 413-417.

Kaposca PucroBcka, A., Kapmanecka, Jb., Ajounckuy, I'. (2016). CieyupuuHu itiewukoiiuu
B0 yuemeilio (gucaexcuja, gucipacpuja, guckaxkyauja u guciipaxcuja). Ckormje: Ou-
no30(cku aryITeT.

Kuster, S. M., van Weerdenburg, M., Gompel, M. & Bosman, A.M.T. (2018). Dyslexie font
does not benefit reading in children with or without dyslexia. Annals of Dyslex-
ia, 68(1), 25-42.

Legge, G. E., & Bigelow, C. A. (2011). Does print size matter for reading? A review of find-
ings from vision science and typography. Journal of Vision, 11(5), 1-22.

Lovegrove, W., Martin, F., & Slaghuis, W. (1986). The theoretical and experimental case

for a visual deficit in specific reading disability. Cognitive Neuropsychology, 3,
225-267.

O’Brien, B. A., Mansfield, J. S., & Legge, G. E. (2005). The effect of print size on reading
speed in dyslexia. Journal of Research in Reading, 28, 332-349.



446 OUIO30DCKN GAKYIITET CKOIIJE

Perea, M., Panadero, V., Moret-Tatay, C., & Gomez, P. (2012). The effects of inter-letter
spacing in visual-word recognition: Evidence with young normal readers and
developmental dyslexics. Learning and Instruction, 22, 420-430.

Ramus, F., Rosen, S., Dakin, S.C. (2003). Theories of developmental dyslexia: insights
from a multiple case study of dyslexic adults. Brain. 126 (4), 841-65.

Rello, L., Baeza-Yates, R. (2013). Good Fonts for Dyslexia. Proceedings of the 15th Interna-
tional ACM Sigaccess Conference on Computers and Accessibility. Bellevue-Wash-
ington October 21-23, 2013

Ray, N. J., Fowler, S., Stein, J. F. (2005). Yellow filters can improve magnocellular functi-
on: motion sensitivity, convergence, accommodation, and reading. Ann. N. Y.
Acad. Sci. 1039, 283-93.

Rief, S., Stern, S. (2010). The Dyslexia Checklist. San Francisco: Jossey-Bass.

Spelbrink, N. (2012). Framing fonts. Eindhoven, the Netherlands: Lecturis publishing.

Stark, L. W., Giveen, S. C., & Terdiman, J. F. (1991). Specific dyslexia and eye movements.
InJ. Cronly-Dillon (Ed.), Vision and visual dysfunction (Vol. 13, pp. 202-232). Lon-
don: Macmillan.

Stoodley, C.]J., Stein, J. F. (2009). "The cerebellum and dyslexia". Cortex. 47 (1), 101-16

Stein, J., & Walsh, V. (1997). To see but not to read; the magnocellular theory of dyslex-
ia. Trends in Neurosciences, 20, 147-152.

Vellutino, F. R., Fletcher, J. M., Snowling, M. J., & Scanlon, D. M. (2004). Specific reading
disability (dyslexia): what have we learned in the past four decades? Journal of
Child Psychology and Psychiatry, 45 (1), 2-40.

Wery, J. . & Diliberto, J.A. Ann. of Dyslexia (2017) 67: 114

Westwood, P. (2008). What teachers need to know about reading and writing difficulties.
Camberwell: ACER Press.

Wilkins, A., Cleave, R., Grayson, N., & Wilson, L. (2009). Typography for Children May
Be Inappropriately Designed. Journal of Research in Reading, 32(4), 11.

Wilkins, A., Smith, J., Willison, C., Beare, T., Boyd, A., Hardy, G., et al. (2007). Stripes
within words affect reading. Perception, 36, 1788-1803.

Woods, R., Davis, K., & Scharff, L. (2005). Effects of Typeface and Font Size on Legibility
for Children. American Journal of Psychological Research, 1(1), 86-102.



Aleksandra KAROVSKA RISTOVSKA UDK:
MAJA FILIPOVSKA Review article

FONTS FOR IMPROVEMENT OF THE READING ABILITIES
IN PERSONS WITH DYSLEXIA

Abstract

This paper reflects on the features of current fonts created for persons with dysle-
xia. First, it addresses the explanation of reading, as an affected ability in the persons with
dyslexia, then it suggests a description of dyslexia as the most common learning difficulty
and points out the key theories for its origin, as well as the basic deficits that occur in these
persons and put a strain on the reading process. This interpretation of the basic terminolo-
gy is followed by a comparative analysis of the researches related to the fonts for dyslexia,
as an introduction to the essential features of these fonts. The font features are explained in
the third part of the paper. In it, general features of fonts are clarified, and afterwards it is
stated how these features vary in the fonts for dyslexic readers, in order for them to be ad-
justed to their needs. Though a comparison between the best known Latin fonts is made,
there is a description of a font created with the same purpose, but for the Cyrillic script.
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I Theoretical bases of the research subject

1. Reading

Reading is a skill of decoding written symbols, but also a skill that penetrates
in the meaning behind those symbols. It bears a fundamental meaning for the develop-
ment of critical and imaginative thinking in children, as well as their intellectual and
emotional development. The reading process entails three systems that complement
each other: a graphic system-the reader reacts to the series of graphemes and links
them to the mother tongue system; a syntax system-entails deep structural analysis and
a semantic system-which covers conceptualization and experience besides the mean-
ing. There are a number of views regarding the basic skills that are important for accu-
rate and fluent reading. The important factors found in all authors that work in this
field are word learning skills (such as: letter recognition, segmentation, blending, pho-
nemic awareness, analogy strategies and grapheme-phoneme correspondence) and
word recognition skills (like word scheme recognition and visual memory skills). Suc-
cess in reading includes gaining competencies in two separate, but complementary pro-
cesses: word identification (decoding) and their linguistic comprehension. In order for a
student to become a successful reader, he/she should learn effective strategies for iden-
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tification of all words, as well as for text comprehension. Literacy instructions should
be consisted of concrete teaching and practices with the purpose to enable all students
to read fluently, self-confidently and with understanding (Westwood, 14).

2. Dyslexia

Writing and reading are not birth given skills and therefore teaching must be
explicit. Dyslexia is a type of learning difficulty that influences one’s ability to read.
Confusion and mixing of words, letters and numbers that look alike is common in chil-
dren during the process of learning of the symbols used for writing and math and this is
a developmentally normal occurrence in children learning to read. However, for many
dyslexic children this is a developmental problem related to their reading level. For so-
me dyslexic children this problem lasts much longer. Dyslexia is the most common lear-
ning disability (Rief&Stern, 3).

According to the International Dyslexia Association (2002), dyslexia is a specific
learning difficulty, with a neurobiological origin characterized with difficulties that occur
in the accurate and fluent recognition of words, which are manifested by spelling problems
and problems with the abilities for decoding.

During the reading process, our eyes scan over the printed text in a series of
fast movements called saccades. These movements are intersected with short fixation
periods, when the eyes stop at a part of the text, and during the fixation, we actually
process the text (Stark et al., 1991). Every fixation lasts for around 250 milliseconds, al-
though this period of time could be shorter or longer depending on the nature and
complexity of the text. Usually, we scroll through known words and functional words,
and on the other hand we also have a tendency to fixate on long and unknown words.
The fixation duration is also under the influence of the ease with which we are capable
of processing the text. Good readers generally move their eyes forwards (left to right or
right to left, depending on the language) while the dyslexic, bad or unexperienced read-
ers spend more time looking backwards towards previously read words, producing re-
gressive saccades in that manner. These more frequent fixations also last longer (Ka-
poBcka PucToBcka et al., 2016).

Having in mind that reading and writing are extremely important for success
in and out of school, dyslexic students face the risk of academic failure, and a lower
reading efficiency and self-correction (Burden, 2008), as well as a lower self-esteem
(Alexander-Passe, 2006). One group of dyslexic readers shows difficulties in the letter
and word reversibility, or in the mixing of similar letters or words. Children with good
visual perception skills experience less problems in the identification of the letter sha-
pes, while children with poorer visual skills have problems with the letter perception
and they will most likely face difficulties in the learning of reading. Dyslexic readers
compared to non-dyslexic readers are weaker in: reproduction (extracting) complex vi-
sual figures from the memory; mental rotation of letters and objects; and identification
of elements missing in a picture (for example: a door that is missing a handle). They
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also need more time to name the pictures with everyday objects, like: chalkboards, car
or a window. Dyslexic readers compared to non-dyslexic readers are also slower than
the non-dyslexic readers during a task performance in which they need to analyze a ra-
pidly represented visual information. For the dyslexic readers, the symbol needs to be
visible for a longer time so that they can locate it on the picture, especially if it is sur-
rounded with similar symbols-distractors. The presence of abnormal cells in the visual
system and the visual perception problems that they cause might explain why the prin-
ted text looks blurry and moves off the page in dyslexic children.

II Comparative analysis of researches related to dyslexia fonts

Having in mind that around 10% of the population is dyslexic, text presentati-
on has a significant effect on their reading ability. Four decades of researches about
dyslexia suggest that the reading difficulties originate from the basic deficits in the al-
phabetic and phonological coding rather than the visual, semantic or syntax deficits
(Vellutino et al., 2004). Still, the use of specially designed fonts shows that in a certain
percentage of the persons with dyslexia, especially the ones that face orthographic dys-
lexia, they improve the text readability, as well as the reading speed.

Although research most often shows the link between the phonological skills
and reading, a certain number of researches point to the relation between the reading
and seeing skills (Lovegrove, Martin & Slaghuis, 1986; Irlen & Glass, 1989). The magno-
cellular theory of dyslexia supports the idea of a link between the visual problem and
reading (Stein & Walsh, 1997). During reading, the visual sensitivity is not suppressed
enough by the magnocellular system, so fixations from one place to another in the text
cannot be differentiated.

Nevertheless, there are few studies that objectively measure the influence of
the font type on reading. One of them is the study conducted by Reelo and Baeza-Yates
(2013), which shows that the font type in which the digital text is printed has a signifi-
cant influence on the text readability when it comes to persons with dyslexia. Accord-
ing to these authors, the fonts that are appropriate for dyslexia are: Helvetica, Courier,
Ariel, Verdana and Computer Modern Unicode. Arial It should be avoided because it re-
duces readability. Sans Serif improves reading in dyslexic readers. The authors Bach-
mann and Mengheri (2018) prove that the specially developed font EasyReading can be
used as a compensation tool in persons with dyslexia, but also in all categories of read-
ers.

On the one hand, de Leeuw (2010) in her master thesis, using the fonts Ariel
and Dyslexie for exploring text readability, suggests that they didn’t lead to faster read-
ing, but they do contribute to the reduction of mistakes caused by dyslexia. On the oth-
er hand, the research of Wery and Diliberto (2017) that used the Open Dyslexic font in
comparison to the Times New Roman and Ariel fonts for assessment of the speed and
accuracy of the reading in children with dyslexia established that there is no improve-
ment in the reading in dyslexic individuals.
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III Features of dyslexia fonts

The readability of a text depends on a large number of the features of the font
in which the text is written. The features are always interrelated and generally, they in-
clude: character size, space between the characters and rows and shape of the font (Ku-
ster, van Weerdenburg, Gompel and Bosman, 2018). Research shows that the fonts with
bigger size are much more easily readable (Perea, Panadero, Moret-Tatay & Gomez,
2012). During the creation of the font size, which basically entails character size, the ty-
pographers determine the lowest and highest point of the character, thus adding min-
imal additional space, but enough so that letters don’t touch one another (Legge & Bige-
low, 2011; Spelbrink, 2012). This additional space enables letters to be visually separated
from one another.

According to the listed features of reading in persons with dyslexia and mani-
pulation with the basic typographic parameters, there is an opportunity for creation of
fonts adjusted to the needs of these persons. Several such fonts have been created (Syle-
xiad, Dyslexie, Read Regular and Open Dyslexic), which basically have a larger differen-
tiation of the characters than the existing ones. What is common for all of them, and
what the creators found out, is that size does matter. Hence, the characters in these
fonts are larger than the standard ones (Table 1).

Table 1.
Font Example
Times New Roman dyslexia.
Arial dyslexia.
Open Dyslexic dyslexia.
Dislexie dyslexia.
Sylexiad dyslexio

O’Brien, Mansfield and Legge (2005) pointed out that, unlike the typically de-
veloped children, when it comes to reading skills, children with dyslexia need a larger
size of the letters so that they can achieve a greater reading speed. The significance of
the size of the characters is pointed out by the series of experiments conducted by Wil-
kins and associates (Hughes & Wilkins, 2000; Wilkins, Cleave, Grayson, & Wilson, 2009;
Wilkins, et al., 2007), which proved that children generally have a larger benefit from
bigger sized characters during the reading tasks they were given.

Another feature of the fonts for dyslexic persons is the increased space betwe-
en the letters. Many authors suggest that the increase of the space between the letters
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is meaningful for the reading process in dyslexic persons (Perea et al., 2012; Zorzi et
al., 2012). Considering the characters have a larger size and the additional space bet-
ween them is increased, this leads to the avoiding of letter fusion. Instead of the mini-
mal separation space, the additional space surrounding the characters is expanded in
the specially created fonts for dyslexic persons.

Every font has a unique shape. As one of the above mentioned features, shape,
along with characters size and the space between them, is a parameter that makes one
font different from the others. As Kuster and his associates (2018) point out, the font’s
shape depends of the thickness, the contrast and whether the fonts are Serif or Sans
Serif. Regarding the thickness parameter, it is characteristic that in part of the fonts
created for persons with dyslexia, there is a unique thickening in the base of the char-
acters (Open Dyslexic and Dyslexie). The purpose of the introduction of this parameter
is to enable an easier tracking of the rows in up-down direction. The contrast regards
the relation between the thinner and thicker parts of the characters. In dyslexia fonts,
the contrast becomes larger with the thickening of certain parts of the characters.

A widely discussed parameter related to the readability of the fonts for per-
sons with dyslexia is the presence of Serif. Serif is an addition (additional horizontal
and vertical lines) at the ends of the basic letter (de Leeuw, 2010). The font used for wri-
ting this text, Times New Roman, is an example of a Serif font. Many authors believe
that the serifs give an additional load to the text, especially in persons with dyslexia. As
Wilkins and his associates (2007) point out, the Serif is a factor for visual noise to the
reader of the text. Although there is data to support the theory that the degree of read-
ability of the Sans Serif fonts is larger than the one of the Serif fonts (Woods, Davis, &
Scharff, 2005), the data from the research of Arditi and Cho (2005) suggest the contra-
ry. Nevertheless, all fonts for dyslexia created so far are Sans Serif, according to the re-
commendation of the British Dyslexia Association (2014).

From all existing fonts for dyslexia, only Dyslexie has additional features. Besi-
des all the parameters stated above, this font is characterized by a thickening of the ca-
pital letter. Having in mind that persons with dyslexia have difficulties in following
punctuation signs (KapoBcka PucroBcka, Kappanecka u Ajouncku, 2016), the thicker ca-
pital letter will mean an easier orientation in the text for the beginning of new senten-
ces, as well as words that signify names.

1. Cyrillic font for dyslexia

All of the above-mentioned fonts for persons with dyslexia are made in Latin
scripts, meaning that the countries that use Cyrillic scripts, including Republic of Ma-
cedonia, cannot use the existing fonts. Bearing this fact in mind, recently, members of
the Faculty of Philosophy in Skopje created the first Cyrillic font for persons with dysle-
xia. The font named Dyslexic FZF, based on the Latin font Open Dyslexic, contains the
main features owned by the larger number of persons with dyslexia. It is a Sans Serif
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font with specifically produced Macedonian alphabet letters, numerical and punctuate-
on signs.

The main feature of the font is the thickening of the base of each character,
the increased size of the characters and the increased spacing. Having in mind that
there is a highlighted ratio of the thicker and thinner parts, the font has a more promi-
nent contrast. All these features can be seen in Table 2. The Dyslexic FZF font is set in
comparison with the Times New Roman font, as a Serif font and the Arial font as a Sans
Serif font. There is a perceptible difference between the size of the signs, the contrast,
the space between the characters and the rows (single in the table).

Table 2.

Cyrillic font for persons with dyslexia. The font has a spe-

Times New Roman .
cific shape.

Cyrillic font for persons with dyslexia.

Dyslexic FZF The font has a specific shape.

Cyrillic font for persons with dyslexia. The font has a

Arial specific shape.

Dyslexic FZF, just like Dyslexie, features a certain tilting of the vertical and ho-
rizontal basic lines of the letter, as well as increased openings of the alphabetic signs
such as e, s and a. One feature that the new Cyrillic font does not have is a thickening
of the capital letters in the text, but it does make a distinction between the alphabetic
and numerical signs. The numbers have a bigger size so that they can be easily separat-
ed in the text.

Conclusion

The existence of different theories for dyslexia points to the existing of differ-
ent types of dyslexia. The phonological deficit theory suggests that dyslexia develops be-
cause of a problem in the phonological processing and the inability to link graphemes
to phonemes. The visual theory represents the traditional view of dyslexia in a manner
that the visual problem creates issues in the processing of information from letters and
words to written text (Ramus et al., 2003). The cerebellar theory (Stoodley&Stein, 2009)
suggests that the dysfunctional cerebellum can cause dyslexia, or that the damage in
the decoding of signals from cerebellar origin influences the brain’s processing. The
fast auditory processing theory is an alternative of the phonological theory and accord-
ing to it, the primary deficit lies in the perception of short or fast-variable sounds (Ra-
mus et al., 2003). The magnocellular theory makes an effort to unify the cerebellar the-
ory, the phonological theory, the fast auditory theory and the visual theory. It suggests
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that the magnocellular dysfunction is not limited only to the visual pathways, but it
also includes the auditory and tactile modalities (Ray et al., 2005).

The large number of theories about the origin of dyslexia show that not all
dyslexic readers manifest identical symptomatology when reading. Because of that, ma-
ny different work strategies do not benefit all dyslexic readers identically. One of the
strategies, when it comes to written electronic text, is the creation of special fonts for
dyslexia. All existing fonts are created based on the difficulties that dyslexic readers fa-
ce and they are incorporated in the shape of the characters, the size and the space be-
tween them. Taking the magnocellular theory and the orthographic dyslexia into consi-
deration, the fonts created for dyslexic readers can produce results in reading alleviate-
on. Nevertheless, the success of the fonts for dyslexia depends on the dyslexia type, and
the largest benefit will be found in persons that face visual discomfort and binocular
instability during reading.
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