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DISLEKSIJAS, DISPRAKSIJAS UN DISKALKULIJAS
MIJSAKARIBAS SKOLENIEM AR MACISANAS
TRAUCEJUMIEM

Correlation among Dyslexia, Dyspraxia and Dyscalculia in Students
with Learning Dysabilities

Sarmite Tibele
Latvijas Universitate, Latvija

Abstract. The article is devoted to evaluate the correlation among dyslexia, dyspraxia and
dyscalculia in students with learning dysabilities. There is a point of view that students with
learning dysabilities mostly have dyspraxia, but not all of them have dyscalculia or dyslexia.
There is a necessity to have theoretical findings and state criteria for evaluation to carry out
empirical research. Students with learning dysabilities have difficulties in many areas, but it
is not possible to assure that all of them meet the same problems.
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Introduction

Disleksijas un diskalkulijas probléemam tiek pievérsta uzmaniba gan
zinatniskajos rakstos, gan ari citas publikacijas, tapat ari par maciSanas
traucjumiem tiek runats aizvien vairak. Mazaka uzmaniba tiek pieversta
dispraksijas problémai, un pavisam maz ir tadu pétijumu, kas noteiktu minéto
problému mijsakaribas. Lidz ar to, tieck domats par empiriska petijuma veikSanu
Latvija, lai konstatétu Sis mijsakaribas, tomer vispirms ir janosaka kriteriji, kas
lautu izvertet situaciju un izméginajuma pétijuma konstatét, vai vispar $adas
mijsakaribas tiek noverotas. Nemot v&ra maciSanas traucEjumu sarezgito
struktiiru un dazado izcelsmi, nepiecieSama dzilaka izpratne par dazado griitibu
raksturu, ar ko ikdiena saskaras skoléni ar maciSanas trauc€jumiem. Skolotajiem
ar1 nepiecieSama izpratne un padoms, kadi atbalsta pasakumi katram skolénam ir
nepiecieSami.

Pétijuma merkis: preciz€t un aktualizét teorétiskas nostadnes par
disleksiju, diskalkuliju un dispraksiju un to saikni ar macisanas traucgjumiem.

Metodes: zinatniskas literattiras analize un aptauja.
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Disleksija, diskalkulija un maciSanas traucejumi
Dyslexia, dyscalculia and learning dysabilities

Vairaki zinatnieki ir veltijuSi savu uzmanibu disleksijas pétiSanai un gan
gramatas (Kaulina, Tubele, 2012; Tubele, 2008; Kopnes, 2003; JlamaeBa, 2002;
Klicpera et al., 2003; Naegele, Valtin, 2003; Ott, 1997; Shaywitz, 2003;
Snowling 2004), gan zinatniskos rakstos (Shastry, 2007; Reid, Shaywitz, 2003;
O’Brien et al., 2012) ir pausti viedokli par diagnostiku, izpausmém un korekciju.
Liclaka dala disleksijas gadijumu ir c€lonis macisanas trauc€jumiem, kas ir loti
specifiski un prasa izpratni un nopietnu pieeju no logop&du un pedagogu puses.
Lai arT Latvija vel nav konkrétu testu, kas lautu diagnosticet disleksiju, logopedi,
1zverte§jot mutvardu runu, lasiSanas griittbas un analiz€jot Sos procesus, var
noteikt specifisko lasiSanas trauc€jumu esamibu skolénam. Vairakas pazimes,
kas ieklaujamas izvert€Sanas kritérijos, liecina ari par riska faktoriem
pirmsskolas vecuma. Pamata krit€riji ir: mutvardu runas attistiba kopuma,
fonologisko procesu attistiba, dzirdes uzmaniba un atmina, redzes, telpisko un
laika priekSstatu attistiba, motoras prasmes (sikas un lielas muskulatiras
darbiba), ko nepiecieSams precizet, nosakot konkretus raditajus, lai var izvertet
lasiSanas vai specifisko lasiSanas trauc€jumu esamibu.

Diskalkulijas p&tijumi nav tik plasi, arT gramatas ir mazak pieejamas, tomer
petijumu pamata ir specifiskas gritibas matematika skoleniem ar maciSanas
traucgjumiem (Jlamaesa, 'epmakoBcka, 2005; Cappelletti, Price, 2013; Wilson,
Dehaene, 2007). Tas raksturo paSas griitibas saprast un rikoties ar skaitliem,
risinat aritmétiskas darbibas un atcerties matematikas jédzienus un sakaribas
(Turkington, Harris, 2006). Diskalkulijas diagnostikd izmantojamie testi nav
daudziem pieejami, tomér skolotajiem ir zinamas raksturigakas griitibas, ar
kuram sastopas dazi skoléni. Diskalkulijas diagnostiskie kriteriji saistas ar
1zpratni par matematiskajiem priekSstatiem, matematisko darbibu apguvi, redzes
un telpiskas uztveres attistibu, laika izpratni, kustibu attistibu. Jau no §1 kriteriju
uzskaitijuma redzams, ka vairaki komponenti parklajas un griitibas var tikai
padzilinaties.

MaciSanas traucEjumu pétijumi veérSas plasuma armi Latvija, tomer vél
nepiecieSami konkréti piedavajumi skolotajiem So trauc€jumu mazinaSana.
Izpratne par maciSanas trauc€jumiem pilnveidojas, tiek piedavati petijumi par
maciSands traucg€jumu neviendabigajam izpausmém (Turkington, Harris, 2006;
Gorman, 2001; Breuer, Weuffen, 2006), gan par to, ka mazinat maciSanas
trauc€jumus, izmantojot p&tijumus un atzinas neiropsihologija (Gaddes, 1991;
Herrmann, 2006; Schachl, 2006; Sousa, 2007; Axyrtuna, IlputacBa, 2008;
[Mononckast, 2007). Plasa izpétes anketa (SASMDU) tika piedavata skolotajiem
ESF projekta «Atbalsta programmu izstrade un TstenoSana socialas atstumtibas
riskam paklauto jaunieSu atbalsta sisteémas izveidei», kura tika ietvertas dazadu
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jautajumu grupas, lai izvert€tu skoléna iesp&jamos maciSanas un uzvedibas
traucéjumus (Ras¢evska, Martinsone, 2014). So anketu gan drikst izmantot tikai
sertificéti skolotdji, bet ta parada vairakas likumsakaribas un lauj izvertét
nepiecieSamas palidzibas apjomu un saturu. Viena no iegiito datu analizes
atzinam ir ta, ka ir nozimiga vidEji cieSa sakariba starp macibu griitibu
raksturojosam trim dimensijam — matematiku, rakstiSanu un lasiSanu
(Rascevska, Martinsone, 2014). Viena no anketas sakotngjiem variantiem tika
ieklauti ar1 jautajumi par kustibu koordinaciju un veiklibu, kas varétu biit saméra
nozimigi, skatot maciSanas trauc€jumus plasaka izpratné. Tomér, veidojot
teorétisko pamatojumu SASMDU anketas izstrad€, netika pilniba nemtas véra
dispraksijas izpausmes un tas ietekme uz maciSanas trauc€jumiem; runajot par
motorikas trauc€jumiem,vairak tika akcentétas tikai rokraksta problémas
(Rascevska, wu.c., 2013). Izprotot dispraksijas ietekmi uz maciSanas
traucgjumiem, biitu iesp&ja pilnveidot atbalstu un palidzibu skoléniem, kam tas
ir nepiecieSams.

MaciSanas traucgjumu spektrs ir plass un daudzveidigs, bet skolotaja
darbiba tas ne vienmér tiek nemts véra, lidz ar to zaud€jot iesp&ju precizét un
konkretizét skolénam nepieciesamo specifisko palidzibu.

Dispraksija un maciSanas traucéjumi
Dyspraxia and learning dysabilities

Izpratne par dispraksiju Latvija veidojas léni; tiek izmantots jédziens
apraksija, ar ko apzimé nesp&ju veikt mérktiecigas, ierastas kustibas vai
darbibas galvas smadzenu garozas bojajuma dél; lai gan nav paralizes un
parézes, tomér traucgjums ir kustibu akta organizacija; nesp€ja mérktiecigi
darboties, lai gan loceklus cilvéks var kustinat un tajos nav juSanas trauc€jumu;
ir saglabati kustibu veidojosie elementi (Lise, u.c., 2012); verbala apraksija
vairak saistita ar nesp&ju izdarit precizas, mérktiecigas, koordinétas artikulacijas
kustibas, kas padara runu nesaprotamu, kaut arT nav redzamu nervu vai muskulu
bojajumu. Nemot véra zinatnieku izteikumus par dispraksiju (Kirby, Sugden,
2007; Gibbs et al., 2006; Langham, 2015), to var definét ka daleju merktiecigu,
koordingtu kustibu un darbibu traucejumu; ar to apzimé virkni dazadu stavoklu,
kam ir raksturigas gratibas izpildit iemacttus kustibu paraugus vai koordinacijas
gratibas bez jeb kada muskulu vai nervu bojajuma. Dazi p&tnieki apgalvo, ka
dispraksijas simptomi parklajas ar citiem attistibas trauc&jumu sindromiem, kas
ir ne tikai disleksija un diskalkulija, betari ar uzmanibas deficita sindromu
(UDS), uzmanibas deficita un hiperaktivitates sindromu (UDHS) un Aspergera
sindromu (Cowen, 2010). Vairaki simptomi ir kopigi, bet tas atkal nenozimé ka
visiem skoléniem ir visas problémas vienlaikus. Dispraksijas izvertéSanas
kriteriju pamata ir kustibu koordinacijas un veiklibas proves, kas saistitas gan ar
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stko muskulu, gan lielas muskulatiiras kustibam, rokraksta izvert€jums,
noverotas gritibas lasiSanas, rakstiSanas un matematikas apguve.

Ta ka jau A. Lurija apgalvoja, ka augstakas psihiskas funkcijas ka
sarezgitas funkcionalas sist€mas nevar but lokalizétas Sauras galvas smadzenu
garozas zonas, bet tas ir dazados smadzenu laukos un reiz€m pat talu viena no
otras (JIypus, 2008), tad tas nosaka iesp&jamibu, ka b&rnam var biit tikai viens
no deficitiem (lasiSanas, kustibu vai matematikas). Tomer starp Siem laukiem ir
funkcionala saikne un veidojas vienota funkcionala sistéma (Jleortses, 2001;
Brirorckuii, 2005). Ipasi tas sakams par kustibu veido$anos un to organizaciju,
ko ir pétijis N. Bernsteins (bepnmreitn, 1990; 1991) un defingjis smadzenu
funkciju plastiskumu, vairak akcentgjot kustibu sistémas dinamisko lokalizaciju.
Daudz tiek runats ari par neiroplasticitati, kas lauj smadzeném, 1pasSi b€rna
vecuma, pielagoties jaunam situacijam, paaugstinat funkcionalitati, neskatoties
uz kadu zonu nepietickamu aktivitati. Nemot véra §is atzinas, skolotaju darbibu
ir iespejams padarit efektivaku, izmantojot neirozinatnu sasniegumus (Sousa,
2007; Axytuna, [IsrmaeBa, 2008; ITononckas, 2007). Raksta ierobezota apjoma
del, iesp&jama palidziba un atbalsta pasakumi tiks piedavati cita raksta.

Empiriska pétijjuma rezultati
The results of empirical research

Tika veikts neliels pétijums, lai izvertétu nepiecieSamibu veikt plasaku
petljumu un izveidot zinatniski pamatotu anketu. Ta meérkis noskaidrot, vai
disleksijas, diskalkulijas un dispraksijas saikne tiek novérota skoléniem ar
macisanas trauc€jumiem. Aptauja piedalijas 9 skolota;ji, kas strada ar skoleéniem,
kam ir diagnostic€ti maciSanas trauc€jumi. Sakotn€ji visi uzskatija, ka
skoléniem ir griitibas gan latvieSu valoda, gan matematika, bet turpinot aptauju
ar specifiskiem jautadjumiem, izradijas, ka daziem skoléniem griitibas ir tikai
viena no Siem macibu priekSmetiem. Kustibu trauc&umus skolotaji praktiski
nebija pamanijusi, bet jautdjot, vai skolénam nenovéro neveiklibu, sliktu
rokrakstu un citas kustibu koordinacijas problemu pazimes, izradijas, ka tomer
to novero praktiski visiem skoléniem ar maciSanas trauc€jumiem (sk. 1. tabulu).

Sadu macisanas traucgjumu izpausmju struktiiru sniedza skolotaji sava
interpretacija, jo oficiali min€tajiem skoléniem ir diagnostic€ti maciSanas
trauc€jumi, bez sikaka griitibu skaidrojuma. Tabula uzskatami redzams, ka tikai
dispraksija netiek nove€rota nevienam skolénam ar maciSanas traucgjumiem un
specifiski matematikas apguves traucgjumi (diskalkulija) ir tikai vienam
skolénam. Nedaudz wvairak (6) ir to skolénu, kam skolotaji atzimeé tikai
specifiskus lasiSanas trauc€jumus (disleksiju), kas ari netiek saistiti ne ar
disklakuliju, ne ar dispraksiju. Sakotngji aile, kura bija jaatzimé to skolénu
skaits, kam kombingjas grutibas gan lasitprasmes apguve, gan matematika, tika
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ierakstiti visi atlikuSie skoléni. Tikai p&c atseviSkiem jautdjumiem par kustibu
koordinaciju, neveiklibu, sliktu rokrakstu un citam pazimém, skolotaji parvietoja
vairakus skolénus uz peéd€jo ailiti, kura varétu domat par visu tris problému
(disleksija, diskalkulija un dispraksija) kombinaciju. Lidz ar to 66 skoléniem no
108 (tas ir vairak, neka pusei) vérojami kustibu koordinacijas trauc€jumi lidzas
citam maciSanas trauc€jumu pazimém. Tas saskan ar atseviSku zinatnieku
apgalvojumiem, ka praktiski visiem skoléniem ar maciSanas trauc€jumiem ir
kustibu koordinacijas trauc&jumi. Skolotaju atbildes liecina par to, ka ne visiem
skoléniem noveéro pilnu dazado problému komplektu. Biitu interesanti uzzinat,
ka Sie skoléni izjit savu neveiklumu, ka tas ietekm€é vingu statusu vienaudzu
grupa, lidzdalibu dazados pasakumos (stafetes, grupu darbiba u.c.).

1.tab. Disleksijas, diskalkulijas un dispraksijas mijsakaribas skoléniem ar maciSanas

traucéjumiem
Table 1 Correlation among dyslexia, dyscalculia and dyspraxia in students with learning
dysabilities
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Al 9 1 - - 4 - - 4
B2 13 1 - - 4 - - 8
C3 15 2 - - 5 - - 8
D4 8 - - - 2 - - 6
ES 12 - 1 - 3 - - 8
F6 16 1 - - 4 - - 11
G7 9 - - - 3 - - 6
H8 12 - - - 5 - - 7
J9 14 1 - - 5 - - 8
108 6 1 0 35 0 0 66

Vel skolotaji atzime, ka ir saméra liels to skolénu skaits, kam ir noziméts
pedagogiskais atbalsts, bet nav oficiali atzits pedagogiski mediciniskas
komisijas slédziens — maciSanas traucgjumi. Tie $aja petijuma netika ieklauti,
bet biitu nepiecieSama ar1 vinu griitibu analize.

Sis aptaujas rezultati ir precizéjami ar zinatniski pamatotas anketas
izmantoSanu, bet mijsakaribas ir v€rojamas un plaSaks pétijums Latvija bitu
nepiecieSams.

186



Sarmite Tibele. Disleksijas, dispraksijas un diskalkulijas mijsakaribas skoleniem ar
macisands trauceéjumiem

Secinajumi
Conclusions

Zinatniskaja literatiira un pétijumos konstatétas sakaribas lauj apgalvot, ka
macisanas traucéjumu neirobiologiska izcelsme nosaka dazadu problému
klatbiitni skoléniem ar macisanas trauc€jumiem. Ta ka disleksijas, diskalkulijas
un dispraksijas gadijumos funkcionalie centri galvas smadzengs ir izvietoti
dazados smadzenu garozas laukos, tad iesp&jams, ka vienam un tam paSam
skolénam var biit tikai viena no min€tajam problémam.

Izméginajuma pétijums paradija, ka tiek noverotas ari dazadas problému
kombinacijas, tomér ir nepiecieSami plasaki p&tijumi, kas lautu definét situaciju
Latvija. Tas dotu iesp€ju precizak prognozet un noteikt palidzibas iesp€jas un
atbalstu skoléniem ar maciSanas trauc€jumiem.

Teor&tiska petijuma rezultata tiek konstatéts, ka krit€riju grupas, kas biitu
jaizverte skoléniem ar maciSanas trauc€jumiem, noteikti ir ieklaujami jautajumi
par kustibu koordinaciju — gan sikas muskulatiras, gan lielas muskulatiiras
darbiba.

Tas attiecas arT uz akadémiskajam prasmém, kas skar vairakas galvenas
jomas — lasiSanu, rakstiSanu un matematiku — kur izvert€jums skatams plasak,
ieklaujot specifiskus jautajumus par pasizjutu, piedzivojot neveiksmes.

o__
|QII/>ﬂ T{_/Qi Raksts tapis Valsts pétijumu programmas (VPP) “Inovativi
- risinajumi socialaja telerehabilitacija Latvijas skolas
ieklaujosas izglitibas konteksta INOSOCTEREHI”

Summary

The article is devoted to evaluate the correlation among dyslexia, dyspraxia and
dyscalculia in students with learning dysabilities. There is a point of view that students with
learning dysabilities mostly have dyspraxia, but not all of them have dyscalculia or dyslexia.
There is a necessity to have theoretical findings and state criteria for evaluation to carry out
empirical research. Students with learning dysabilities have difficulties in many areas, but it is
not possible to assure that all of them meet the same problems. Taking into account the
complex structure and different origin of the learning disabilities deeper understanding of the
nature of difficulties faced daily by the students is needed. Understanding and advice is
necessary also for teachers, what support measures every student needs.

Goal of the research: to precise and actualise the theoretical findings about dyslexia,
dyscalculia and dyspraxia and to state what is the correlation among them and learning
disabilities.

Methods: analysis of the scientific lietrature and survey.

Many scientists have devoted their research about dyslexia in books (Kaulina, Tibele,
2012; Tubele, 2008; Kopues, 2003; Jlanaera, 2002; Klicpera et al., 2003; Naegele, Valtin,
2003; Ott, 1997; Shaywitz, 2003; Snowling 2004) and in articles (Shastry, 2007; Reid,
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Shaywitz, 2003; O’Brien et al, 2012) and dealed with diagnostics, symptoms and
intervention. Most of the cases of dyslexia are as the cause of specific learning disabilities and
understanding of speech therapists and teachers is needed.

Research about discalculia is not so wide, but researchers find these specific arithmetic
difficulties as the cause of learning disabilities (JIanaeBa, I'epmakoscka, 2005; Cappelletti,
Price, 2013; Wilson, Dehaene, 2007). This is characterised by specific difficulties to
calculate, perform arithmetic actions, to remember mathematic issues and relevance
(Turkington, Harris, 2006).

Understanding about learning disabilities is growing, there are researches about
heterogeneous manifestations of learning disabilities (Turkington, Harris, 2006; Gorman,
2001; Breuer, Weuffen, 2006) and possibilities to diminish learning disabilities using
neuropsychological approach (Gaddes, 1991; Herrmann, 2006; Schachl, 2006; Sousa, 2007;
AxyruHa, [Tsutaesa, 2008; ITomonckas, 2007).

Taking into account point of view about dyspraxia (Kirby, Sugden, 2007; Gibbs et al.,
2006; Langham, 2015), we can define it as partial disorder of purposeful, coordinated
movement and disorder of action; it is used to indicate on status, when it is hard to perform
learned movements or there are difficulties of coordination without the damage of muscles or
nerves. This statement is very important to avoid speaking about such problems as Cerebral
palsy or similar. Some authors define the overlapping symptoms, which are corelated not only
with dyslexia or dyscalculia, but also attention deficit syndrome (ADS), attention deficite and
hyperactivity syndrome (ADHS) and Asperger's syndrome (Cowen, 2010).

Most of psychic functions as complicated functional systems are located in different
brain areas (JIypus, 2008) and it is possible that a child has only one of deficits (mathematic,
reading, movement), but there is a functional connection between these fields and one
functional system is formed (Jleontses, 2001; Beirorckuii, 2005). Especially it is in the
development of movements (bepumureitn, 1990; 1991). This must be said also about the
neuroplasticity and it would be great to take it into account in intervention tasks and activities
(Sousa, 2007; AxyruHna, [Teutaesa, 2008; ITomonckas, 2007).

Small empirical research was carried out to find the correlations among dyslexia,
dyscalculia and dyspraxia in students with learning disabilities. Nine teachers working with
students with diagnosed learning disabilities participated in survey. At the beginning all
teachers considered that there are difficulties in Latvian and Mathematics, but continuing the
survey with specific questions it turned out that some students have difficulties only in one
subject. Motor problems were not mentioned, but after the questions about clumsiness, bad
hand-writing and other motor coordination problems, teachers said, that it is obvious almost
in all students with learning disabilities. After evaluating all students, 66 from total 108 (it is
more than a half) had difficulties in all areas reading, mathematics and movements, this
means — they have motor coordination problems alongside other features of learning
disabilities.

Conclusions. Neurobiological origin of learning disabilities define the presence of
different problems in these students. Due to the location of functional systems of dyslexia,
dyscalculia and dyspraxia in the brain, it is possible that one student has only one of
mentioned problems.

Pilot study revealed the possibility of various combinations, but wider research is
needed to define the situation in Latvia. It would give the opportunity to specify the support
measures for students with learning disabilities.

Groups of evaluation criteria would include the questions about motor coordination
both fine and gross motor skills.
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This reffers also on academic skills in main areas — reading, writing and mathematics —
where evaluation must be wider including specific questions about self-evaluation and self-
confidence when experiencing failure.
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