
OPPIMIS- JA

OPPIMISVAIKEUS-

TUTKIJATAPAAMINEN

2022

W E L C O M E !

9 .  -  1 0 . 6 . 2 0 2 2

Å B O  A K A D E M I

V A A S A



THURSDAY  9 .6 .2022

PROGRAM

Method workshops (Academil l ,  E610)

 

8 .30 The importance of  summar iz ing research ev idence in  the

f ie ld  of  learn ing and learn ing d i f f icu l t ies :  Conduct ing

systemat ic  rev iews us ing methodologica l  qual i ty  assessment  and

PRISMA guide l ines  (P i r jo  Aun io  & P in ja  Jy länk i )

 

9 .45 BREAK

 

10 .00 Quant i tat ive  research methods workshop ( Johan Korhonen)

 

1 1 . 15  LUNCH

 

Conference starts

 

12 . 15  Welcome -  Akademisa len

 

12.20 Keynote 1 :  Learn ing d i f f icu l t ies  and re lated problems f rom

integrat ive  mul t id imens ional  perspect ive  (Paavo Leppänen)  -

Akademisa len

 

13 .30 Paper  sess ion A1  (Akademis laen)  & A2 (Audi tor ium Bruhn;

fur ther  deta i l s  be low)

 

15 .00 COFFEE

 

15 .30 Keynote 2:  Model ing change over  t ime –  A latent  var iab le

approach.  (Markku N iemiv i r ta)  -  Akademisa len

 

19 .00 DINNER

 

 

 

 

 

 

 

 



THURSDAY  9 .6 .2022  13 .30 - 15 .00

PAPER SESSIONS A1 & A2

Session A1  (Akademisalen)

 

Chair :  Heidi  Hel lstrand

 

Nea Kronberg,  Mikko Aro,  Kenneth Eklund & Paula Salmi:  Spel-Et t  Läsf l y t

-  an intervent ion s tudy focus ing on reading f luency

  

 Jenni  Pulkkinen,  R i ikka Heikki lä ,  Tuire  Koponen,  Kenneth Eklund & Mikko

Aro:  From s low ser ia l  process ing toward increas ing awareness  and adapt ive

use of  s t rategies :  Reading and calcu lat ion intervent ions  in  ch i ldren wi th

comorbid f luency problems

 

Pir jo  Aunio,  Anna Widlund,  Eero Haapala,  Anna-Maija Poikkeus & Timo

Lakka:  Deve lopmenta l  re lat ionsh ips  between phys ica l  act iv i ty ,  fundamenta l

motor  and bas ic  academic sk i l l s  in  ch i ldren aged 7  to  9  years  

 

Minna Torppa,  Kato Vasalampi ,  Kenneth Eklund & Pekka Niemi:  Long-

term effects  of  the home l i teracy  env i ronment  on reading deve lopment :

Fami l ia l  r i sk  for  dys lex ia  as  a moderator  

 

Session A2 (Auditor ium Bruhn)

 

Chair :  Henrik  Husberg

 

Terhi  Vessonen,  Heidi  Hel lstrand,  Anu Laine & Pir jo  Aunio:  Ind iv idual

Di f ferences in  Complex Word Problem-Solv ing Among Preschoolers  

 

 I ines Palmu,  Ol l i -Pekka Malinen & E l ina Kontu:  Towards  ne ighborhood

schools :  Deve lopments  in  F inn ish  specia l  support  

 

 Sini  Teivaanmäki  & L i isa Klenberga:  Ef fect iveness  of  the ENGAGE

Intervent ion in  Reducing Execut ive  Funct ion Di f f icu l t ies  in  F inn ish

Preschoolers  

 

Jenni  Ruotsalainen,  Minna Torppa,  Tuire  Koponen & Marja-Kr ist i ina

Lerkkanen:  Grade retent ion in  F in land:  Students  sk i l l s  across  grades 1  to  4 

 
 

 

 S e e  f u r t h e r
f o r  a b s t r a c t s .



FRIDAY  10 .6 .2022

PROGRAM

9.00 Keynote 3 :  Deve lopmenta l  dynamics  of  academic wel l -

being and educat ional  outcomes (Anna Wid lund)  -  Akademisa len

 

10 . 15  Paper  sess ions  B1  (Akademisa len)  & B2 (Audi tor ium Bruhn)

 

1 1 .45 LUNCH

 

12.30 Paper  sess ions  C1  (Akademisa len)  & C2 (Audi tor ium Bruhn)

 

14 .00 Clos ing of  the conference -  Akademisa len

 

 

 

 

 

 

 

 

 



FRIDAY  10 .6 .2022  10 . 15 - 1 1 .45

PAPER SESSIONS B1 & B2

Session B1  (Akademisalen)

 

Chair :  Terhi  Vessonen

 

Kukka-Maaria Polso,  Heta Tuominen,  Petr i  Ihantola & Markku Niemivir ta:

Dimens ional  compar ison effects  on math and F inn ish  se l f-concepts  and va lue

bel iefs  

 

Heta Tuominen,  R i ikka Hirvonen,  Henri ikka Juntunen,  Jaana Vi l jaranta &

Markku Niemivir ta:  Un ivers i ty  s tudents �  s t r i v ings  and concerns  dur ing the

pandemic:  Perfect ion is t ic  tendencies  as  predictors  of  s tudy s t ress  and coping 

 

 Natal ia  Stalchenko:  The Phys ica l  Act iv i ty  Dur ing Preschool  Hours  and i t s

Re lat ion to  Ear ly  Numeracy Performance:  Ind iv idual  D i f ferences in  the Context

of  F inn ish  Ear ly  Chi ldhood Educat ion 

 

 Pinja Jy länki ,  Theo Mbay,  Anni  Byman,  Air i  Hakkarainen,  Ar ja Sääkslaht i

& Pir jo  Aunio:  The effects  of  motor  sk i l l  and phys ica l  act iv i ty  in tervent ions  on

cogni t i ve  and academic sk i l l s  in  ch i ldren wi th  specia l  educat ional  needs:  A

systemat ic  rev iew 

 

Session B2 (Auditor ium Bruhn)

 

Chair :  Anna Widlund 

 

Anssi  Vanhala,  Anna Widlund,  Eero Haapala,  Ar ja Sääkslaht i  & Pir jo

Aunio:  Longi tud ina l  assoc iat ions  of  motor  sk i l l s ,  execut ive  funct ions ,  and

ear ly  numeracy in  preschoolers  

 

 Heidi  Syväoja,  Sirpa Sneck,  Tuomas Kukko,  P ir i t ta  Asunta,  Pekka

Räsänen,  Helena Viholainen,  Janne Kulmala,  Harto Hakonen & Tui ja

Tammelin:  Motor  sk i l l s  modif ied the effects  of  phys ica l l y  act ive  math lessons

on ch i ldren ’s  math anx iety  and en joyment  

 

 Johan Korhonen,  Anna Widlund & Pekka Räsänen:  Math anx iety ,  ar i thmet ic

f luency and number  process ing:  Gender  and grade leve l  d i f ferences  

 

Miia Ronimus,  Jarkko Hautala,  Roosa Karhunen & Enni  Juntt i la:  St ruggl ing

readers  take the s tage -  Readers  theater  in  specia l  educat ion  

 
 

 

 

S e e  f u r t h e r
f o r  a b s t r a c t s .



FRIDAY  10 .6 .2022  12 .30 - 14 .00

PAPER SESSIONS C1 & C2

Session C1  (Akademisalen)

 

Chair :  P i r jo  Aunio

 

Daria Khanolainen,  Jenni  Salminen,  Kenneth Eklund,  Marja-

Kr ist i ina Lerkkanen & Minna Torppa:  In tergenerat ional

t ransmiss ion of  dys lex ia :  How do d i f ferent  ident i f icat ion

methods of  parenta l  d i f f icu l t ies  inf luence the conclus ions

regard ing ch i ldren ’s  r i sk  for  dys lex ia? 

 

 Henrik  Husberg,  Sara Pönt inen & Mika Paananen:  A  school-

based intervent ion on at tent ion and execut ive  funct ions :  a  case

ser ies  p i lot  s tudy 

 

Heikki  Lyyt inen:  In  search of  means to  he lp learners  to  reach

the goal  of  reading/ Luk iongelmien vo i t tamisen haasteet

maai lmal la  2022.  T i i v i s te  30-vuot i sen tutk imuksen

ydinhavainnois ta

 

Session C2 (Auditor ium Bruhn)

 

Chair :  Johan Korhonen

 

Heidi  Hel lstrand,  Santer i  Holopainen,  Johan Korhonen,  Pekka

Räsänen,  Mikko-Jussi  Laakso,  Air i  Hakkarainen,  Anu Laine &

Pir jo  Aunio:  Ar i thmet ic  F luency and Bas ic  Number  Sk i l l s  in

Ident i fy ing Students  at  R isk  for  Mathemat ica l  Learn ing

Disabi l i t ies  

 

Ri ikka Mononen:  Th i rd  graders  prof i les  of  math performance

and emot ions  

 
 

 

 
S e e  f u r t h e r
f o r  a b s t r a c t s .



THURSDAY  9 .6 .2022  13 .30 - 15 .00  AKADEMISALEN

PAPER SESSION A1 ABSTRACTS (1/2)

 

Chair :  Heidi  Hel lstrand 
 

Nea Kronberg,  Mikko Aro,  Kenneth Eklund & Paula Salmi:  Spel-Ett  Läsf lyt  -  an intervent ion

study focusing on reading f luency
 

Dif f icu l t ies  in  reading f luency are found to  be pers i s tent  among F in land Swedish  ch i ldren.  In  these cases ,  a  lot  of

reading t ra in ing as  wel l  as  support  for  mot ivat ion i s  requi red to  ach ieve f luency in  reading.  In  grades 2 and 3  specia l

educat ion focuses  large ly  on support ing s tudents  to  read f luent ly .  However ,  t ra in ing methods for  reading f luency for

F in land Swedish  ch i ldren are poor ly  known.  The a im of  the s tudy was to  invest igate how game- l i ke  t ra in ing affects  the

development  of  reading f luency among poor  readers  in  grade 2 and 3 .  The t ra in ing was implemented in  an app-based

gamel ike  format  focused on Swedish  morphology ,  part icu lar l y  reading of  aff ixes ,  as  a  means to  t ra in  f luency in  reading.

The intervent ion s tudy was car r ied out  in  the spr ing term of  2021  wi th  44 F inn ish-Swedish  specia l  teachers  and 277

low-performing readers  in  grades two and three in  F in land-Swedish  publ ic  pr imary  schools .  The s tudy was rea l ized as  a

contro l led t r ia l  wi th  pre- ,  post-  and fo l low up-assessment  for  th ree groups.  Two game vers ions  were t r ied out  in

respect ive  groups in  compar ison to  a bus iness-as-usual  cont ro l  group.  The two game vers ions  d i f fered wi th  regard to

the ro le  of  tu i t ion .  An expl ic i t  game vers ion compr ised an imat ions  exp la in ing the funct ions  of  the t ra ined aff ixes ,

whereas an impl ic i t  game vers ion lacked the tu i t ion e lement .  Both  vers ions  were complete ly  para l le l  wi th  regard to

t ra in ing ass ignments  and game 2 progress .  The t ra in ing setup was based on repeated reading of  words .  F requent

aff ixes  were pract iced in  combinat ion wi th  recur rent  Swedish  words  p ivota l  for  the age group.  Students  in  the

t reatment  groups p layed the game 45 t imes a week ,  dur ing e ight  weeks .  Speci f ic  ins t ruments  wi th  l inkage to  the

exerc ised content  were des igned in  order  to  moni tor  progress  in  reading f luency dur ing the intervent ion.  In  addi t ion ,

s tandard ized measur ing inst ruments  were a lso used for  assess ing reading f luency deve lopment .  Reading measures  were

used at  pre- ,  post-  and fo l low-up test ing.  Students '  mot ivat ion and se l f-eff icacy for  reading was para l le l l y  moni tored

at  pre-  and post- test ing.  Background data was co l lected in  order  to  s tudy eventual  moderators  for  in tervent ion effects .

Rapid Ser ia l  Naming was measured and data were co l lected wi th  background quest ionnai res  concern ing ch i ldrens

language background,  fami l ia l  r i sk  for  dys lex ia  and reading habi ts .  The ongoing pandemic was a chal lenge for  the

implementat ion of  the s tudy .  Despi te  some obstac les  and an intens ive pace,  both  s tudents  and specia l  teachers

appreciated both the game and th is  form of  t ra in ing.  L i kewise ,  they  found part ic ipat ion in  the s tudy va luable  and

mot ivat ing.  In  the presentat ion we descr ibe the theoret ica l  background of  the intervent ion s tudy and the rea l izat ion of

the s tudy .  We descr ibe the deve lopment  of  the t ra in ing program and the measur ing inst ruments  for  the s tudy .

Pre l iminary  resu l ts  are  a lso  presented.

  

 Jenni  Pulkkinen,  R i ikka Heikki lä ,  Tuire  Koponen,  Kenneth Eklund & Mikko Aro:  From slow

serial  processing toward increasing awareness and adaptive use of  strategies:  Reading and

calculat ion intervent ions in  chi ldren with  comorbid f luency problems
 

Reading and ar i thmet ic  become important  too ls  for  learn ing dur ing the school  years ,  but  for  some ch i ldren these sk i l l s

prove to  remain  s low and labor ious .  F luency problems are not  on ly  the most  common character i s t ics  of  reading and

ar i thmet ic  d i f f icu l t ies ,  but  they  have a lso been shown to  be re lat ive ly  pers i s tent ,  especia l l y  when they  feature both

academic areas .  Consequent ly ,  f luency problems can become an excess ive  thresho ld for  the deve lopment  of  h igher-

order  sk i l l s ,  such as  reading comprehens ion and problem so lv ing.  Th is  presentat ion focuses  on a quas iexper imenta l

s tudy ,  which a imed at  invest igat ing the effect iveness  of  two domainspeci f ic  in tervent ion programs in  ch i ldren wi th

comorbid reading and ar i thmet ic  f luency problems.  Chi ldren part ic ipated e i ther  in  reading or  ca lcu lat ion intervent ion ,

or  they  received bus iness-as-usual  ins t ruct ion in  school .  Both  intervent ion programs shared the same pr inc ip les  of

support ing ch i ldren to  proceed f rom s low ser ia l  process ing s t rategies  toward more eff ic ient  s t rategies  and the i r

f lex ib le  use.  In  tota l ,  3365 ch i ldren f rom second,  th i rd  and four th  grades f rom 95 schools  across  F in land were screened

for  reading and ar i thmet ic  f luency problems wi th  two computer ized t ime- l imi ted tasks .  Chi ldren scor ing be low the 20th

percent i le  in  both tasks  (n  =  366)  were fur ther  screened wi th  ind iv idual l y  admin is tered reading and ar i thmet ic  f luency

tasks .  Eventual l y ,  143 ch i ldren f rom 48 schools  formed the three intervent ion groups:  Reading intervent ion group (n  =

51 ) ,  Calcu lat ion intervent ion group (n  =  45) ,  and Bus iness-as-usual  cont ro l  group (n  =  47) .  Both  intervent ion programs

cons is ted of  th i r teen 45-minute smal l  group sess ions  and short  recap act iv i t ies  between them.  A l l  assessments  and

intervent ion sess ions  were car r ied out  by  teachers  dur ing school  days  accord ing to  the inst ruct ions  and manuals

assembled by  the research group.  In  th i s  presentat ion ,  we wi l l  report  domain-speci f ic  and cross-domain effects  of  the

intervent ions  by  compar ing pre-  and post-assessment  scores  of  the three groups.  Pre l iminary  analyses  showed that

ch i ldren in  the Calcu lat ion intervent ion group improved the i r  s ing le-  and mul t i -d ig i t  addi t ion f luency s ign i f icant ly  more

than the other  two groups ,  suggest ing that  th i s  type of  smal l  group support  was benef ic ia l  for  the i r  3  ca lcu lat ion sk i l l s .

In  terms of  reading intervent ion ,  we d id not  observe intervent ion effects  on group leve l  in  reading f luency tasks .  In

terms of  cross-domain effects ,  our  pre l iminary  resu l ts  ind icate that  reading or  ca lcu lat ion t ra in ing d id not  cause

greater  improvement  in  the sk i l l  that  was not  the focus  of  the intervent ion when compared to  the resu l ts  of  the cont ro l

group.  Overa l l ,  the cur rent  f ind ings  prov ide nove l  ins ights  in to  support ing bas ic  academic sk i l l s  in  ch i ldren wi th

comorbid reading and ar i thmet ic  f luency problems,  as  wel l  as  informat ion on pedagogical  pract ices  for  teachers  to  use

in  school  set t ings .
 

 



THURSDAY  9 .6 .2022  13 .30 - 15 .00  AKADEMISALEN

PAPER SESSION A1 ABSTRACTS (2/2)

 

Chair :  Heidi  Hel lstrand

 

Pir jo  Aunio,  Anna Widlund,  Eero Haapala,  Anna-Maija Poikkeus & Timo Lakka:

Developmental  relat ionships between physical  act iv i ty ,  fundamental  motor  and basic

academic ski l ls  in  chi ldren aged 7 to  9
 

Learn ing d i f f icu l t ies  in  bas ic  academic sk i l l s  can ser ious ly  harm an ind iv idual ' s  future  prospects  as  bas ic

academic sk i l l s  are  important  cont r ibutors  to  heal th ,  educat ional  and career  opportun i t ies .  Motor  sk i l l s

are re lated to  phys ica l  act iv i ty ,  which has  s ign i f icant  heal th  benef i t s ,  and in  addi t ion ,  there ex is ts

ev idence that  motor  and cogni t i ve  sk i l l s  are  deve lopmenta l l y  re lated.  The a im of  th i s  s tudy  was to  s tudy

longi tud ina l l y  how phys ica l  act iv i ty ,  motor  and bas ic  academic sk i l l s  are  deve lopmenta l l y  re lated in

students  aged 7- 10  years .  The data used in  the present  s tudy was drawn f rom an 8-year  phys ica l  act iv i ty

and d ietary  in tervent ion s tudy and a long-term fo l low-up s tudy in  a  populat ion sample of  ch i ldren f rom

one c i ty  in  F in land (E loranta et  a l . ,  201 1 ) .  Data f rom two t ime points  were inc luded in  the analys i s .

Students  completed measures  of  academic performance ( i .e . ,  ar i thmet ic  and reading sk i l l s ) ,  phys ica l

act iv i ty  (measured by  quest ionnai re  and object ive ly  th rough accelerometers )  and,  fundamenta l  motor

sk i l l s  ( shut t le  run test )  wi th in  both f i r s t  and th i rd  grade.  A l l  s tudents  part ic ipat ing at  least  once across

the measurement  waves  were inc luded in  the s tudy ,  resu l t ing in  a  tota l  of  206 s tudents .  Our  pre l iminary

resu l ts  revealed that  fundamenta l  motor  sk i l l s  ( i .e ,  shut t le  run test )  in  f i r s t  grade (7  y . )  s ign i f icant ly

predicted later  academic performance in  th i rd  grade (9  y . ) ,  as  s tudents  who performed the shutt le  run

task  better ,  a l so  performed better  in  school  a  few years  later .  No d i rect  or  ind i rect  ef fects  were found

from phys ica l  act iv i ty  to  s tudentsperformance,  a l though the ind i rect  ef fect  through s tudentsmotor  sk i l l s

was c lose to  reaching s ign i f icance ( ²  =  0 .04,  p  =  0 .09) .  However ,  a  s ign i f icant  d i rect  ef fect  was detected

from phys ica l  act iv i ty  s tudents  fundamenta l  motor  sk i l l s .  No s ign i f icant  effects  were found f rom

academic performance to  phys ica l  act iv i ty  or  fundamenta l  motor  sk i l l s ,  ind icat ing that  in i t ia l  academic

performance in  school  does  not  affect  s tudents '  phys ica l  act iv i ty  of  motor  sk i l l s  over  t ime in  the ear ly

school  years .  The effects  of  phys ica l  act iv i ty  (or  inact iv i ty )  and motor  sk i l l s  to  ch i ldren ’s  academic

learn ing i s  complex ,  h igh l ight ing the need for  future  s tud ies .  

 

Minna Torppa,  Kato Vasalampi ,  Kenneth Eklund & Pekka Niemi:  Long-term effects  of

the home l i teracy environment  on reading development:  Famil ial  r isk  for  dyslexia as a

moderator  

Th is  s tudy  a imed to  gain  better  understanding of  the associat ions  between l i teracy  act iv i t ies  at  home

and long-term language and l i teracy  deve lopment .  We extended the home l i teracy  env i ronment  (HLE)

model  of  Sénéchal  and LeFevre (Chi ld  Deve lopment  [2002] ,  Vo l .  73 ,  pp.  445-460)  by  inc lud ing repeated

assessments  of  shared reading,  ora l  language,  and reading comprehens ion deve lopment ,  inc lud ing

examinat ion of  fami l ia l  r i sk  for  dys lex ia  as  a  moderator ,  and fo l lowing deve lopment  over  t ime f rom ages

2 to  15  years .  Of  the 198 F inn ish  part ic ipants ,  106 have fami l ia l  r i sk  for  dys lex ia  due to  parenta l  dys lex ia .

Our  path models  inc lude deve lopment  in  vocabulary  (25.5 years ) ,  emerging l i teracy  (5 .5  years ) ,  reading

f luency (8  and 9  years ) ,  and reading comprehens ion (8 ,  9 ,  and 15  years )  as  wel l  as  shared book reading

with  parents  (2 ,  4 ,  5 ,  8 ,  and 9  years ) ,  teaching l i teracy  at  home (4.5 years ) ,  and reading mot ivat ion (89

years ) .  The resu l ts  supported the HLE model  in  that  teaching l i teracy  at  home predicted s t ronger

emerging l i teracy  sk i l l s ,  whereas shared book reading predicted vocabulary  deve lopment  and reading

mot ivat ion.  Both  emerging l i teracy  and vocabulary  predicted reading deve lopment .  Fami l ia l  r i sk  for

dys lex ia  was a s ign i f icant  moderator  regard ing severa l  paths ;  vocabulary ,  reading f luency ,  and shared

reading were s t ronger  predictors  of  reading comprehens ion among ch i ldren wi th  fami l ia l  r i sk  for  dys lex ia ,

whereas reading mot ivat ion was a s t ronger  predictor  of  reading comprehens ion among adolescents  wi th

no fami l ia l  r i sk .  The f ind ings  under l ine the importance of  shared reading and suggest  a  long-standing

impact  of  shared reading on reading deve lopment  both d i rect ly  and through ora l  language deve lopment

and reading mot ivat ion.  

 

 

 



THURSDAY  9 .6 .2022  13 .30 - 15 .00  AUDITORIUM  BRUHN

PAPER SESSION A2 ABSTRACTS (1/2)

 

Chair :  Henrik  Husberg

 

Terhi  Vessonen,  Heidi  Hel lstrand,  Anu Laine & Pir jo  Aunio:  Indiv idual  Differences in

Complex Word Problem-Solving Among Preschoolers  
 

Word problem-so lv ing sk i l l s  are  essent ia l  for  later  success  in  mathemat ics  and in  work ing- l i fe .  Especia l l y

complex word problems ( i .e . ,  contextual ized problem tasks  that  may have mul t ip le  representat ions ,  a  var iety

of  mathemat ica l  domains  and mul t ip le  answers )  have the abi l i t y  to  foster  combin ing and apply ing

mathemat ica l  knowledge into  rea l-wor ld  s i tuat ions .  However ,  ev idence concern ing factors  that  cont r ibute to

word problem-so lv ing sk i l l s  among young ch i ldren has  been drawn based on cross-sect ional  and otherwise

l imi ted research.  Th is  s tudy invest igated which sk i l l s  ( i .e . ,  numer ica l  re lat ional ,  count ing ,  and express ive  and

recept ive language sk i l l s ,  le t ter  knowledge,  and rapid automat ized naming)  cont r ibute to  ind iv idual

d i f ferences in  complex word problem-so lv ing sk i l l s  over  one year  among preschool-aged ch i ldren (N =  175;  4-

year-o lds  dur ing t ime point  1 ) .  In  the f i r s t  t ime point ,  ch i ldrens  numer ica l  re lat ional  and count ing sk i l l s  were

measured by  a s tandard ized Ear ly  Numeracy Test  (numer ica l  re lat ional  sk i l l s  a lpha =  .795 and count ing sk i l l s

a lpha =  .836;  Van Lu i t  et  a l . ,  2006)  and express ive  and recept ive language sk i l l s  wi th  i tems f rom a screening

test  ca l led LENE ( i .e . ,  P reschool-aged ch i ldrens  neuro logica l  eva luat ion;  Val tonen & Mustonen,  2007;  a lpa =

.827) .  S ing le  i tems adopted f rom LUK IVA (Puolakanaho et  a l . ,  201 1 )  were used to  measure let ter  knowledge

and rapid automat ized naming (RAN)  wi th  objects .  In  the second t ime point  complex word problem-so lv ing

sk i l l s  were measured us ing a 21- i tem interv iew-based measure (a lpha =  .8 17 )  that  was deve loped based on

prev ious  research on young ch i ldrens  word problem-so lv ing.  A l l  assessments  were conducted ind iv idual l y  in  a

separate room in  the ch i ldrens  own preschools  dur ing regu lar  preschool  hours .  By  means of  conf i rmatory

factor  analys i s ,  the complex word problem-so lv ing measure was ver i f ied to  represent  ar i thmet ic  and non-

ar i thmet ic  complex word problem-so lv ing ,  Ç2 =  202. 195 ( 135) ,  p  <  .001 ,  CF I  =  .947 ,  TL I  =  .940,  and RMSEA =

.060.  By  means of  path analys i s ,  count ing ,  numer ica l  re lat ional  and express ive  and recept ive language sk i l l s ,

le t ter  knowledge,  and rapid automat ized naming were inc luded as  predictors  of  ar i thmet ic  and non-

ar i thmet ic  complex word problem-so lv ing one year  later .  The resu l ts  revealed that  numer ica l  re lat ional  sk i l l s

was the on ly  s ign i f icant  predictor  of  ar i thmet ic  (beta =  .456,  p  <  .001 )  and non-ar i thmet ic  (beta =  .597 ,  p  <

.001 )  complex word problem-so lv ing.  As  numer ica l  re lat ional  sk i l l s  are  seen as  a foundat ional  sk i l l  among

preschoolers '  mathemat ica l  knowledge i t  i s  not  surpr i s ing that  these sk i l l s  emerge as  the most  important

predictor  of  problem-so lv ing sk i l l s .  Moreover ,  numer ica l  re lat ional  sk i l l s  are  expected to  encompass  both

numer ica l  and language sk i l l s  as  numer ica l  re lat ional  sk i l l s  requi re  l ingu is t ic  understanding (e .g. ,

understanding of  more ,  less  and b igger ) .  The f ind ings  h igh l ight  the importance of  foster ing numer ica l

re lat ional  sk i l l s  in  preschool-aged ch i ldren in  order  to  inf luence ch i ldrens  complex word problem-so lv ing

sk i l l s .
 

 I ines Palmu,  Ol l i -Pekka Malinen & E l ina Kontu:  Towards neighborhood schools:

Developments in  F innish special  support  
 

Dur ing the recent  decades F in land has  become increas ing ly  commit ted to  the pr inc ip les  of  inc lus ive

educat ion both through nat ional  po l ic ies  and internat ional  t reat ies  such as  the Salamanca Statement ,  and

the UN Convent ion on the R ights  of  Persons  of  D isabi l i t ies .  Cur rent ly ,  educat ional  ins t i tut ions  f rom ear ly

ch i ldhood educat ion to  h igher  educat ion are expected to  respond to  a wide spectrum of  s tudent  d ivers i ty .

Th is  has  requi red s ign i f icant  reforms in  organizat ion of  comprehens ive support  for  growth wi th in  the F inn ish

educat ion system.  One prominent  example i s  the change in  the government  specia l  educat ion schools  ro le

f rom h igh ly  specia l ized board ing schools  in to  resource and expert i se  centers  that  support  inc lus ive  educat ion

in  ne ighborhood schools  across  the count ry .  Th is  presentat ion i s  based on a for thcoming book that  i s  ed i ted

in  co l laborat ion between Val ter i  Center  for  Learn ing and Support ,  the Univers i ty  of  He ls ink i ,  and the

Univers i ty  of  Tampere.  The authors  of  th i s  presentat ion are respons ib le  for  edi t ing the book ,  and authors  of

the ind iv idual  book chapters  are pract i t ioners ,  admin is t rators ,  and researchers  invested in  deve loping

inc lus ive  support  for  growth and learn ing.  In  the presentat ion we wi l l  g ive  an overv iew of  the book and

discuss  the fo l lowing themes:  -  The ro le  of  government  specia l  educat ion school  and changes in  the i r  c r i ter ia

of  s tudent  se lect ion and serv ice prov is ion -  F inn ish  three-t iered support  sys tem and i t s  nat ional- ,

munic ipal i ty- ,  and school- leve l  impl icat ions  -  Mov ing towards  more effect ive  and s t ructured support  in  ear ly

ch i ldhood educat ion -  A iming for  f lex ib le  and s tudent-centered support  th rough deve loping pedagogy and

mul t id isc ip l inary  co l laborat ion.  Towards  the end of  our  presentat ion we wi l l  a l so  inv i te  the audience to

ref lect  these themes and share ideas of  how to move forward in  bu i ld ing more inc lus ive  system to support

growth and learn ing in  the F inn ish  educat ional  ins t i tut ions .
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  S ini  Teivaanmäki  & L i isa Klenberga:  Effect iveness of  the ENGAGE Intervent ion in

Reducing Execut ive Funct ion Diff icult ies  in  F innish Preschoolers  
 

Background Execut ive  funct ions  (EFs)  are cruc ia l  for  adapt ive funct ion ing in  l i fe  and problems in  the i r

deve lopment  shou ld be addressed ear ly  to  avo id accumulated d i f f icu l t ies .  Yet ,  l i t t le  i s  known about  what  k inds

of  in tervent ions  work  best  for  preschoolers .  Object ive  The a im of  th i s  s tudy was to  examine the eff icacy of  a

nove l  p lay-based t ra in ing program,  Enhancing Neurobio logica l  Gains  wi th  the A id of  Games and Exerc ise

(ENGAGE) ,  in  reducing problem behav iors  in  F inn ish  preschoolers .  Method 95 ch i ldren who had parent- rated

di f f icu l t ies  of  hyperact iv i ty  and/or  inattent ion were randomized to  e i ther  the ENGAGE group (n=  55)  or  wai t l i s t

cont ro l  group (n=  40) .  In  the ENGAGE group fami l ies  took  part  in  the 8-week program dur ing which they  were

inst ructed to  p lay  EF-t ra in ing games at  home every  day at  least  30 minutes .  The program a lso inc luded 6  group

sess ions  and 2 ind iv idual  phone cal l s  for  parents .  Parent  and day care teacher  rat ings  of  ch i ld  behav ior  were

obtained at  pre-  and post intervent ion and 3-month fo l low up.  Resu l ts  At  post- intervent ion ,  the ENGAGE group

showed s ign i f icant ly  greater  decreases  in  problem behav iors  than the cont ro l  group across  a l l  parent- rated

measures ,  wi th  effect  s izes  main ly  in  the moderate category .  In  teacher  rat ings  the d i f ferences between the

ENGAGE and cont ro l  groups were main ly  nons ign i f icant .  There was no s ign i f icant  change f rom post- intervent ion

to fo l low up in  e i ther  group based on parent  and teacher  rat ings .  Conclus ion In  l ine wi th  prev ious  f ind ings

(Healey  & Healey ,  2019) ,  these resu l ts  support  the eff icacy of  ENGAGE and thus  suggest  i t  i s  a  v iab le  approach

for  fami l ies  in  need of  low-threshold support .  

References :  Healey ,  D. ,  & Healey ,  M.  (2019) .  Randomized Contro l led T r ia l  compar ing the effect iveness  of

s t ructured-play  (ENGAGE) and behav ior  management  (TR IPLE P)  in  reducing problem behav iors  in  preschoolers .

Sc ient i f ic  reports ,  9 ( 1 ) ,  1 -  9 .

 

Jenni  Ruotsalainen,  Minna Torppa,  Tuire  Koponen & Marja-Kr ist i ina Lerkkanen:  Grade

retent ion in  F in land:  Students  ski l ls  across grades 1  to  4  
 

Compared to  many other  count r ies ,  grade retent ion i s  rare in  F in land.  Resu l ts  of  the benef i ts  or  harms of  grade

retent ion are not  cons is tent  in ternat ional l y  (e .g .  A l len et  a l . ,  2009) ,  and informat ion cons ider ing the F inn ish

context  i s  lack ing to  support  decis ion mak ing whether  to  reta in  s tudents  or  not .  The present  s tudy examines  the

sk i l l  deve lopment  of  s tudents  repeat ing f i r s t  grade across  four  school  years  ( in  the spr ings  of  f i r s t  grade [T 1 ] ,

second grade [T2] ,  th i rd  grade [T3] ,  and four th  grade [T4]) .  The data to  the s tudy i s  drawn f rom an extens ive

F i rs t  Steps  s tudy (Lerkkanen et  a l . ,  2006) ,  in  which sk i l l  deve lopment  of  2000 students  have been fo l lowed s ince

pre-pr imary  educat ion.  Four  groups were ident i f ied:  1 )  same-age reta inees  (n  =  34)  who were reta ined after  T 1 ,

and thus  on f i r s t  grade for  the second t ime at  T2,  and 2)  same-grade reta inees  (n  =  32) ,  who were at  f i r s t  grade

for  the second t ime at  T 1 ,  3 )  a  cont ro l  group (n  =  34)  of  promoted students  was matched for  the same-age

reta inees  based on the s tudents  resu l ts  in  word recogni t ion and ar i thmet ic  f luency at  T 1 ,  gender ,  ident i f ied r i sk  5

for  reading d i f f icu l t ies  af ter  pre-pr imary  educat ion ,  and parents  educat ion ,  and 4)  other  s tudents  (n  =  1828) .

Students  word recogni t ion f luency ,  sentence leve l  f luency ,  spe l l ing ,  reading comprehens ion ,  and ar i thmet ic

f luency were assessed in  each t ime point .  Sk i l l s  of  ident i f ied three low-performing groups were compared wi th

the sk i l l s  of  other  s tudents  us ing the analys i s  of  var iance.  Pa i rwise compar isons  were conducted wi th  Bonfer ron i

cor rect ion.  The pre l iminary  resu l ts  showed,  f i r s t ,  that  a l l  th ree low performing groups (groups 1 ,  2 ,  and 3)  showed

lower  performance than the other  s tudents  in  near ly  a l l  sk i l l s  across  a l l  t ime points .  However ,  the d i f ferences

compared to  average performance of  s tudents  were not  very  large but  ranged main ly  between -  0 .6  and - 1 .5

standard dev iat ions .  Second,  the reading and ar i thmet ic  f luency of  same age reta inees  and cont ro l  s tudents  d id

not  d i f fer  across  t ime points .  On the cont rary ,  d i f ferences between the two groups ( 1  and 3)  were found in

spel l ing in  T2 to  T5 ,  and in  reading comprehens ion in  T3  to  T5.  Th i rd ,  as  year  o lder ,  the same-grade reta inees

(group 2)  performed better  than same-age reta inees  (group 1 )  in  reading f luency in  T 1  to  T3 ,  but  the d i f ferences

disappeared in  T4.  S imi lar l y ,  spe l l ing and reading comprehens ion of  same-grade reta inees  was better  in  the

beginn ing than that  of  same-age reta inees ,  but  the groups d id  not  d i f fer  in  spe l l ing in  T5 and in  reading

comprehens ion in  T3  and T5.  No d i f ferences between the groups of  reta ined s tudents  were found in  ar i thmet ic

f luency.  S imi lar  to  ear l ie r  s tud ies ,  grade retent ion may g ive a short  t ime advantage for  s tudents  especia l l y  in

reading.  However ,  grade retent ion a lone i s  not  enough to  boost  s tudents  sk i l l  deve lopment ,  but  susta ined support

i s  requi red.
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Kukka-Maaria Polso,  Heta Tuominen,  Petr i  Ihantola & Markku Niemivir ta:  Dimensional

comparison effects  on math and Finnish self -concepts and value bel iefs
 

Achievement  i s  known to predict  se l f-percept ions  of  abi l i t y  on not  on ly  the cor responding domain ,  but  a lso  other

academic domains  (Wigf ie ld  et  a l . ,  2020) .  In terpreted as  resu l ts  of  d imens ional  compar ison processes ,  such effects

prov ide a va luable perspect ive  to  in t ra ind iv idual  mot ivat ional  dynamics .  The s t rongest  (negat ive)  ef fects  have been

found for  subjects  far  apart  in  the cont inuum f rom mathemat ica l  to  verbal  domains  ( i .e . ,  cont rast  ef fect ) ,  whi le

weaker ,  pos i t i ve  effects  have been detected for  near  subjects  ( i .e . ,  ass imi lat ion effect )  (Möl ler  et  a l . ,  2020) .  There

is  a lso  recent  ev idence for  s imi lar  ef fects  on int r ins ic  va lue and genera l  task  va lue (e .g. ,  Jansen et  a l . ,  2020;  von

Keyser l ingk  et  a l . ,  2021 )  as  wel l  as  at ta inment  va lue and cost ,  whereas ut i l i t y  va lue seems less  affected by  such

processes  (Gaspard et  a l . ,  2018 ;  Guo et  a l . ,  2017)  Expanding the l ine of  research into  the F inn ish  context ,  th i s  s tudy

explored how students  ach ievements  in  f i ve  d i f ferent  subjects  are associated wi th  the i r  subject-speci f ic  se l f-

concepts ,  task  va lues ,  and perceived costs  in  math and F inn ish .  Data were gathered in  autumn 2021  f rom a

nat ional l y  representat ive  sample of  lower  secondary  s tudents  (N =  7745) .  Students  math and F inn ish  task  va lues

( int r ins ic ,  at ta inment ,  ut i l i t y )  and costs  (emot ional ,  opportun i ty )  were measured as  wel l  as  the i r  math ,  reading,  and

wr i t ing se l f-concepts .  Addi t ional l y ,  s tudents  reported the i r  latest  grades in  math ,  F inn ish ,  fore ign language,  h i s tory ,

and chemist ry .  For  each subject-speci f ic  mot ivat ional  factor ,  l inear  regress ion analyses  were performed wi th  grades

as  the explanatory  var iab les .  Repl icat ing the f ind ings  f rom prev ious  s tud ies ,  the mot ivat ional  factors  were most

st rongly  inf luenced by  ach ievement  in  the cor responding subject ,  and both pos i t i ve  wi th in-domain effects

(ass imi lat ion effects )  and negat ive between-domain effects  (cont rast  ef fects )  were found.  As  expected,  ev idence

for  d imens ional  compar ison processes  was found for  se l f-concepts  and int r ins ic  va lues  as  wel l  as  math emot ional

cost  and atta inment  va lue ,  but  not  for ,  for  example ,  ut i l i t y  va lues .  On average,  grades in  the f i ve  subjects  exp la ined

al together  10- 15% of  the var iat ion in  mot ivat ional  factors .  The effects  were s t ronger  for  math than F inn ish ,  and up to

30% of  the var iat ion in  math se l f-concept  was affected by  ach ievement .  The s t rongest  cont rast  ef fects  were those

of  F inn ish  ach ievement  on math-re lated factors ,  such as  se l fconcept  (beta =  . 150 ,  p  <  .001 )  and emot ional  cost  (beta

= . 137 ,  p  <  .001 ) .  The s t rongest  ass imi lat ion effects  were those of  fore ign language and h is tory  ach ievements  on

reading se l fconcept  (beta =  . 150 ,  p  <  .001  and beta =  . 144,  p  <  .001 ,  respect ive ly ) .  Overa l l ,  the re lat ions  were

meaningfu l ,  but  most  ef fects  were smal l  to  modest  in  s ize .  The f ind ings  cont r ibute to  our  understanding of

mot ivat ional  deve lopment  and offer  in terest ing premises  for  fur ther  research.  Future s tud ies  are needed on the

longi tud ina l  patterns  of  and ind iv idual  d i f ferences in  d imens ional  compar ison processes .
 

 

Heta Tuominen,  R i ikka Hirvonen,  Henri ikka Juntunen,  Jaana Vi l jaranta & Markku

Niemivir ta:  Universi ty  students '  str iv ings and concerns during the pandemic:

Perfect ionist ic  tendencies as predictors  of  study stress and coping
 

The rapid t rans i t ion to  remote teaching and learn ing due to  the COVID-19  pandemic has  affected un ivers i ty  s tudents

studies ,  as  wel l  as  the i r  wel l -being,  in  many ways .  For  example ,  there i s  ev idence that  un ivers i ty  s tudents  s t ress  and

depress ive  symptoms have increased due to  th i s  unprecedented s i tuat ion.  In  th i s  s tudy ,  we invest igated,  f i r s t ,

un ivers i ty  s tudents  (N =  737)  s t ress  (chal lenge-h indrance) ,  coping s t rategies ,  and recovery  af ter  the t rans i t ion to

remote teaching due to  the COVID-19  pandemic in  Spr ing 2020.  As  th i s  new s i tuat ion i s  l i ke ly  to  be ref lected a lso in

the leve l  of  goals  s tudents  set  for  themselves  and in  the re lated se l feva luat ions  and concerns ,  we assumed that

examinat ion of  s tudents  perfect ion is t ic  tendencies  might  prov ide added va lue.  Thus ,  second,  we examined how

students  d i f ferent ia l  emphas is  on perfect ion is t ic  s t r i v ings  and concerns  ( i .e . ,  perfect ion is t ic  prof i les )  l ink  wi th  s t ress ,

coping,  and recovery .  The resu l ts  showed that ,  on average,  s tudents  report  more chal lenge s t ress  than h indrance

st ress .  The main  s t ressors  were fee l ing s tuck ,  t ime pressures ,  and work load.  The most  typ ica l  coping s t rategies  were

acceptance,  pos i t i ve  f raming,  and act ive  coping,  whi le  seek ing others  support  was least  typ ica l .  However ,  these

somewhat  var ied in  re lat ion to  the ident i f ied perfect ion is t ic  prof i les .  Us ing a person-or iented approach and latent

prof i le  analyses ,  we ext racted four  groups of  un ivers i ty  s tudents  wi th  d i f ferent  perfect ion is t ic  prof i les :  ambit ious  (36

%) ,  perfect ion is ts  (25 %) ,  non-perfect ion is ts  (24 %) ,  and concerned ( 15  %) .  F igure 1  i l lus t rates  the prof i les .

Regard ing group d i f ferences ,  groups emphas is ing concerns   perfect ion is ts  and concerned  reported the most  s t ress .

Fur ther ,  groups emphas is ing s t r i v ings   ambit ious  and perfect ion is ts   favoured act ive  coping and p lann ing,  whi le  the

others  prefer red acceptance or  pos i t i ve  f raming.  In  addi t ion ,  perfect ion is ts  reported infer ior  recovery  compared to

the others .  The ident i f ied prof i les  were in  l ine wi th  our  expectat ions  and pr ior  s tud ies .  In terest ing ly ,  our  f ind ings

suggest  s tudents  d i f ferent ia l  emphas is  on the i r  goals  and re lated concerns  to  be l inked wi th  the i r  s t ress  exper iences ,

coping s t rategies ,  and s t ra in  recovery  dur ing the pandemic.  I t  seems that

part icu lar l y  a  combinat ion of  h igh s t r i v ings  and concerns  seems to  threaten s tudents  wel lbe ing.  

Key  words :  perfect ion ism,  s t ress ,  coping s t rategies ,  remote learn ing,  h igher  educat ion ,  person-or iented approach.
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 Natal ia  Stalchenko:  The Physical  Act iv i ty  During Preschool  Hours and i ts  Relat ion to  Ear ly

Numeracy Performance:  Indiv idual  Differences in  the Context  of  F innish Ear ly  Chi ldhood

Education 
 

Ear ly  numeracy (EN)  refers  to  young ch i ldren ’s  mathemat ica l  prof ic iency ,  inc lud ing understanding and operat ing wi th

quant i t ies ,  number–word sequence,  and number  re lat ion (Aun io  & N iemiv i r ta ,  2010) .  EN sk i l l s  are  shown to s t rongly

predict  later  mathemat ica l  competence ( Jordan et  a l . ,  2007)  and academic achievements  (Duncan et  a l . ,  2007) .

Thus ,  i t  i s  important  to  support  the deve lopment  of  ch i ldren ’s  EN sk i l l s .  Phys ica l  act iv i ty  (PA)  i s  def ined as  any  bodi l y

movement  that  i s  produced by  ske leta l  musc les  and resu l ts  in  expendi ture  of  energy  (Caspersen et  a l . ,  1985) .  Severa l

l ines  of  ev idence suggest  the effect iveness  of  phys ica l  act iv i ty  (PA)  on ch i ldren ' s  cogni t i ve  outcomes (Zeng et  a l . ,

2017) ,  inc lud ing ear ly  numeracy (Becker  et  a l . ,  2014) .  However ,  prev ious  research has  main ly  focused on school-age

chi ldren and cross-sect ional  data (Donnel l y  et  a l . ,  2016) ,  whi le  research in  ear ly  ages i s  scarce.  No prev ious  s tud ies

have used intens ive longi tud ina l  sensor  data to  understand dynamics  in  young ch i ldren ’s  phys ica l  act iv i ty  behav iour

and EN performance,  emphas iz ing re levance and va lue of  the cur rent  research.  Object ives .  The cur rent  s tudy

invest igates  the re lat ionsh ip between PA dur ing preschool  hours  and EN preformance in  ch i ldren aged 4 –  5  years

o ld .  More speci f ica l l y ,  the fo l lowing research quest ions  are addressed:  1 )  How are PA intens i ty  leve ls  ( l ight  PA,

moderate PA,  v igorous  PA) ,  sedentary  t ime,  and EN performance re lated? 2)  What  k ind of  prof i les  regard ing PA leve ls

and EN performance can be ident i f ied among preschoolers?  Methods.  The sample cons is ted of  ch i ldren (N =  96 ,

Mage =  4.6)  at tending ear ly  ch i ldhood educat ion cent res  in  He ls ink i ,  F in land.  PA was measured dur ing f i ve

consecut ive  preschool  days  us ing accelerometers  (Act igraph wGT3X-BT) ,  whi le  EN performance was assessed us ing

the Ear ly  Numeracy Test  (Van Lu i t  et  a l . ,  2006) .  The data i s  analysed us ing quant i tat ive  research analys i s .

Corre lat ion matr ix  was performed to reveal  re lat ion between the var iab les  of  in terest .  Latent  prof i le  analys i s  ( LPA)

was used to  ident i fy  ch i ldren ’s  prof i les  accord ing to  the i r  PA data and EN test  scores .  Resu l ts .  Spearman cor re lat ion

analys i s  revealed no s ign i f icant  cor re lat ion between EN scores  and PA in  preschool  in  ch i ldren of  ages 4-5.  LPA

ident i f ied three prof i les  of  ch i ldren wi th  h igh ,  medium,  and low PA,  whereas EN performance d id not  s ign i f icant ly

d i f fer  among the prof i les .  Conclus ion.  The resu l ts  of  the cur rent  s tudy are in  l ine wi th  prev ious  research (Becker  et

a l . ,  2014) ,  suggest ing a non- l inear  and ind i rect  re lat ion between PA and EN.  Fur ther  research wi th  larger  sample

data i s  needed to examine how var iat ion in  PA behav iour  i s  re lated to  EN performance in  preschool .

 

 P in ja Jy länki ,  Theo Mbay,  Anni  Byman,  Air i  Hakkarainen,  Ar ja Sääkslaht i  & Pir jo  Aunio:

The effects  of  motor  ski l l  and physical  act iv i ty  intervent ions on cognit ive and academic

ski l ls  in  chi ldren with  special  educational  needs:  A systematic  review 
 

Chi ldren ’s  fundamenta l  motor  sk i l l s ,  cogni t i ve  sk i l l s ,  and academic sk i l l s  have been found to  be deve lopmenta l l y

re lated in  preschoolers  (D iamond 2000) .  In  recent  decades ,  s tud ies  examin ing the effects  of  fundamenta l  motor

sk i l l s  and phys ica l  act iv i ty  in tervent ions  on cogni t i ve  sk i l l s  have increased rapid ly  (Pesce et  a l . ,  2021 ) .  A  recent

systemat ic  rev iew demonst rated the pos i t i ve  effects  of  fundamenta l  motor  sk i l l s  and phys ica l  act iv i ty  in tervent ions

on preschoolers  cogni t i ve  and academic sk i l l s  in  typ ica l l y  deve loping ch i ldren ( Jy länk i  et  a l . ,  2022) .  However ,  the

qual i ty  of  the s tudies  as  wel l  as  the effects  of  fundamenta l  motor  sk i l l s  and phys ica l  act iv i ty  in tervent ions  on

chi ldren wi th  specia l  educat ional  needs have not  been prev ious ly  rev iewed.  Cons ider ing that  ch i ldren wi th  specia l

educat ional  needs are at  r i sk  for  deve loping more severe problems in  the i r  academic sk i l l s  later  on ,  i t  i s  h igh ly

important  to  invest igate what  types  of  in tervent ions  seem to be most  effect ive  for  support ing ch i ldren ' s  cogni t i ve

and academic sk i l l s  at  an ear ly  age.  Systemat ica l l y  rev iewing such l i terature might  be part icu lar l y  important ,  as  the

major i ty  of  prev ious  in tervent ion s tudies  in  typ ica l l y  deve loping ch i ldren have shown rather  weak qual i ty  ( Jy länk i  et

a l . ,  2022) .  Thus ,  th i s  sys temat ic  rev iew a imed to invest igate the methodologica l  qual i ty  and the effects  of

fundamenta l  motor  sk i l l s  and phys ica l  act iv i ty  in tervent ions  on cogni t i ve  and academic sk i l l s  in  3-  to  7-year-o ld

ch i ldren wi th  specia l  educat ional  needs.  The rev iew was reported in  accordance wi th  the Prefer red Report ing I tems

for  Systemat ic  Rev iews and Meta-Analyses  (PR ISMA 2020)  s tatement .  A l i terature search was car r ied out  in  Apr i l

2020 (updated in  January  2022)  us ing seven e lect ron ic  databases  inc lud ing ER IC,  Scopus ,  Web of  Sc ience,

Psyc INFO,  CINAHL ,  PubMed & SPORTDiscus .  The methodologica l  qual i ty  of  the s tudies  was assessed wi th  the

Effect ive  Publ ic  Heal th  Pract ice Pro ject  (EPHPP)  Qual i ty  Assessment  Tool .  A  tota l  of  22 studies  met  the inc lus ion

cr i ter ia ,  represent ing ch i ldren wi th  learn ing d i f f icu l t ies  (n  =  7 ;  e .g . ,  h igh r i sk  of  ADHD) ,  learn ing d isabi l i t ies  (n  =  5 ;

e .g. ,  aut i sm spectrum disorder ) ,  phys ica l  d isabi l i t ies  (n  =  2;  e .g. ,  cerebra l  pa lsy ) ,  and at  r i sk  for  learn ing d i f f icu l t ies

due to  fami ly  background (n  =  8 ;  e .g . ,  low soc ioeconomic s tatus) .  Accord ing to  pre l iminary  analyses ,  17  of  the 22

studies  (77%)  demonst rated s ign i f icant  effects  of  the intervent ion on ch i ldren ' s  cogni t i ve  and academic sk i l l s .  Two of

the inc luded 22 studies  d isp layed a s t rong methodologica l  qual i ty ,  whi le  19  were cons idered methodologica l l y  weak.

The resu l ts  of  cohen 's  d  effect  s ize ca lcu lat ions  and post-hoc power  analyses  wi l l  be presented at  the upcoming

conference.  
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Anssi  Vanhala,  Anna Widlund,  Eero Haapala,  Ar ja Sääkslaht i  & Pir jo  Aunio:  Longitudinal

associat ions of  motor  ski l ls ,  execut ive funct ions,  and early  numeracy in  preschoolers  

Ear ly  numeracy i s  an important  predictor  for  later  academic performance (Duncan et  a l . ,  2007) .  Gaps in  ear ly

numeracy have been observed a l ready in  preschool  age ch i ldren (Anders  et  a l . ,  2012)  and those wi th  low

performance have been shown to remain  low-performing throughout  the i r  pr imary  school  years  (Aubrey  et  a l . ,

2006) .  Execut ive  funct ions  have been ident i f ied important  for  the deve lopment  of  ear ly  numeracy (Schmit t  et

a l . ,  2017) .  Therefore ,  i t  i s  v i ta l  to  understand d i f ferent  determinants  of  ear ly  numeracy and execut ive  funct ions ,

especia l l y  in  low-performers ,  to  support  the deve lopment  of  these important  sk i l l s .  Fundamenta l  motor  sk i l l s

have shown to predict  later  execut ive  funct ions  in  preschoolers  (N iederer  et  a l . ,  201 1 ) .  Execut ive  funct ions  have

been found to  mediate the associat ion between fundamenta l  motor  sk i l l s  (Syväoja ,  2021)  and mathemat ica l

sk i l l s  in  school-aged ch i ldren.  We examined how fundamenta l  motor  sk i l l s  predicts  execut ive  funct ions  and ear ly

numeracy over  one year ,  and whether  execut ive  funct ions  mediate th i s  assoc iat ion in  preschoolers .  Data were

col lected in  the ongoing research pro ject  where 281  ch i ldren (Mage =  4.3 ,  SD =  0 .6)  were fo l lowed for  one year

at  two t ime points .  Fundamenta l  motor  sk i l l s  ( locomotor ,  object  cont ro l  and s tabi l i t y  sk i l l s ) ,  execut ive  funct ions

( inh ib i t ion ,  swi tch ing and work ing memory/updat ing)  and ear ly  numeracy ( re lat ional  and count ing sk i l l s )  were

measured us ing age-appropr iate tests .  Our  pre l iminary  analys i s  showed that  better  locomotor  and s tabi l i t y

sk i l l s  at  the base l ine pos i t i ve ly  cor re lated wi th  h igher  scores  in  work ing memory  task  ( r  =  .240,  p  <  .001  & r  =

. 182 ,  p  <  .05 )  and ear ly  numeracy ( r  =  . 140,  p  <  .05 & r  =  .223,  p  <  .0 1 )  in  one year  later ,  whi le  better  object

cont ro l  sk i l l s  pos i t i ve ly  cor re lated on ly  wi th  work ing memory  ( r  =  . 138 ,  p  <  .05) .  Our  f ind ings  suggests  that

pract ic ing fundamenta l  motor  sk i l l s  might  be benef ic ia l  for  work ing memory  and ear ly  numeracy sk i l l s  in

preschoolers  and poss ib le  targets  for  in tervent ions .  In  the OPTUP2022-conference,  we wi l l  p resent  our  resu l ts

a lso focus ing on ch i ldren wi th  low performance in  ear ly  numeracy.  

 

Heidi  Syväoja,  Sirpa Sneck,  Tuomas Kukko,  P ir i t ta  Asunta,  Pekka Räsänen,  Helena

Viholainen,  Janne Kulmala,  Harto Hakonen & Tui ja  Tammelin:  Motor  ski l ls  modif ied the

effects  of  physical ly  act ive math lessons on chi ldren’s  math anxiety  and enjoyment  
 

I n t roduct ion:  Chi ldrens  cogni t i ve  and academic performance,  especia l l y  math performance,  benef i ts  f rom

phys ica l  act iv i ty .  These f ind ings  have encouraged the idea to  implement  phys ica l l y  act ive  learn ing,  where

phys ica l  act iv i ty  i s  in tegrated into  learn ing object ives  in  academic school  subjects ,  and other  phys ica l l y  act ive

c lass room pract ices  in  a  school  set t ing.  However ,  i t  i s  not  known what  type,  t ime and f requency of  phys ica l l y

act ive  pract ices  are the most  appropr iate f rom the perspect ive  of  learn ing.  Fur thermore ,  more h igh-qual i ty

s tudies  examin ing the effects  of  phys ica l l y  act ive  learn ing and phys ica l l y  act ive  breaks  in  an authent ic  learn ing

env i ronment  are needed.  We studied the effects  of  phys ica l l y  act ive  math lessons  on ch i ldrens  math

performance and math-re lated affect ive  factors .  Methods:  A tota l  of  22 vo lunteered th i rd-grade teachers  and

thei r  pupi l s  wi th  s igned consent  (N=397 ,  mean age:  9 .3  years ,  5 1% female)  f rom 13  schools  in  Centra l  F in land

part ic ipated in  a  5-month ,  teacher- led,  mul t i -arm,  c luster- randomized cont ro l led t r ia l .  The intervent ion

inc luded three groups:  Group 1  (20 minutes  of  phys ica l  act iv i ty  in tegrated into  math tasks  in  each 45 min  math

lesson) ,  Group 2 ( two f i ve-minute phys ica l l y  act ive  breaks  in  each 45 min  math lesson)  and Group 3 ( t radi t ional

teaching) .  Before and after  the intervent ion ,  cur r icu lum-based math performance was assessed wi th  a custom-

made test  battery .  Math en joyment ,  math se l fpercept ions  and math anx iety  were measured wi th  a se l f- reported

quest ionnai re .  The ind iv idual- leve l  in tervent ion effects  were tested v ia  covar iate-adjusted l inear  mixed-effect

models  wi th  school  c lasses  serv ing as  random effects .  Resu l ts :  Changes in  math performance or  math se l f-

percept ions  d id  not  d i f fer  between the intervent ion groups.  Math anx iety  in  learn ing s i tuat ions  increased in

Group 1  (ef fect  0 .20,  95%CI  =  0 .010.40) ;  there was no change in  the other  groups.  Subgroup analyses

suggested that  math anx iety  increased in  Group 1  among pupi l s  in  the two lowest  ter t i les  of  motor  sk i l l s ;  i t

decreased in  the h ighest- th i rd  ter t i le .  Math en joyment  decreased in  Group 2 among pupi l s  in  the lowest-th i rd

motor  sk i l l  te r t i le .  Conclus ion:  Phys ica l l y  act ive  math lessons  d id  not  affect  math performance or  math

se l fpercept ions .  However ,  they  had d ivergent  effects  on math anx iety  and math en joyment  depending on the

chi ldrens  motor  sk i l l s  leve l .  When implement ing phys ica l l y  act ive  learn ing or  other  phys ica l l y  act ive  c lass room

pract ices ,  ch i ldrens  motor  sk i l l s  shou ld be cons idered,  and phys ica l l y  act ive  tasks  shou ld d i f fer  accord ing ly .  I t  i s

essent ia l  to  prov ide ext ra support ,  too ls  and t ra in ing to  teachers  to  ident i fy  ch i ldren wi th  d i f ferent  motor  sk i l l

leve ls  and d i f ferent iate tasks  in  phys ica l l y  act ive  learn ing,  especia l l y  f rom a motor  learn ing perspect ive .
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 Johan Korhonen,  Anna Widlund & Pekka Räsänen:  Math anxiety ,  ar i thmetic  f luency and

number processing:  Gender  and grade level  dif ferences 
 

The negat ive re lat ionsh ip between math anx iety  (MA)  and math performance i s  wel l  establ i shed (Namkung et  a l . ,  2019) .  There

is  a lso  some ev idence that  number  process ing and MA are re lated (Maloney et  a l . ,  201 1 ) .  One v iew i s  that  impai red number

process ing increases  negat ive fee l ings  about  math whi le  other  s tud ies  have found number  process ing to  mediate the

re lat ionsh ip between MA and performance.  F ina l l y ,  some studies  have not  found any re lat ionsh ip between number  process ing

and MA.  MA a lso seem to be more common in  o lder  s tudents  compared to  younger  s tudents  and in  g i r l s  compared to  boys .

However ,  longi tud ina l  s tud ies  wi th  e lementary  school  s tudents  have usual l y  found a s table  or  even decreas ing t rend in  MA

whi le  s tud ies  wi th  o lder  s tudents  have found a s table  or  increas ing t rend in  MA.  Among o lder  s tudents ,  g i r l s  seem to

exper ience more MA (Lau et  a l . ,  2022)  whi le  the resu l ts  are less  c lear  among younger  s tudents .  Thus ,  to  advance the cur rent

knowledge base,  the a im of  the cur rent  s tudy was to  invest igate the re lat ionsh ip between MA and both ar i thmet ic  f luency

and number  process ing across  grades 3  to  9 .  We set  the fo l lowing research quest ions :  ( 1 )How is  MA re lated to  (a)  ar i thmet ic

f luency and (b)  number  process ing across  grades 3  to  9? (2)Are there grade leve l  d i f ferences in  MA? (3)Are there gender

d i f ferences in  MA? (4) I s  there an interact ion effect  grade leve l  x  gender  on MA? Part ic ipants  and procedure.  The sample

cons is ted of  7 ,320 students  in  grades 3  to  9  f rom Western  F in land.  The teachers  conducted the computer ized measures  wi th

the i r  s tudents  dur ing ord inary  lessons .  The s tudents  part ic ipated anonymous ly  and no personal  informat ion other  than the i r

gender  and grade leve l  was co l lected.  Measures .  MA was measured wi th  an adaptat ion of  the modif ied vers ion of  the

Abbrev iated Math Anx iety  Scale  (mAMAS)  (Carey  et  a l . ,  2017) .  The scale  cons is ted of  12 i tems measur ing anx iety  (e .g. ,  How

nervous  do you fee l  when tak ing a math test )  in  Learn ing,  Eva luat ion and Socia l  s i tuat ions  in  math on a f i ve-point  L i ker t  type

scale  ranging f rom exc i ted (0)  to  very  anx ious  (4)  supported by  smi leys .  The or ig ina l  mAMAS inc luded i tems measur ing

Learn ing and Evaluat ion MA and th is  vers ion a lso inc luded i tems measur ing Socia l  MA.  The interna l  cons is tency for  the whole

scale  was excel lent ,  a  =  .9 1 .  Ar i thmet ic  F luency and Number  Process ing was measured wi th  the d ig i ta l  Funct ional  Numeracy

Assessment  –  Dyscalcu l ia  Battery  (FUNA-DB)  (Räsänen et  a l . ,  2021 ) .  The scale  cons is ts  of  s ix  tasks  measur ing number

process ing (NP)  and ar i thmet ic  f luency (AF) :  number  compar ison (NP) ,  d ig i t-dot  match ing (NP) ,  number  ser ies  (AF) ,  s ing le-

d ig i t  addi t ion (AF) ,  s ing le-d ig i t  subt ract ion (AF)  and calcu lat ion f luency (AF) .  The teachers  were g iven word-by-word

inst ruct ions  on how to conduct  the assessments .  Af ter  log in  the pupi l s  were able  to  proceed in  the i r  own speed wi th  the tasks

wi thout  fur ther  ins t ruct ions  f rom the teacher  or  other  in ter rupt ions .  Each task  s tar ted wi th  ins t ruct ions  and had a pract ice

task  wi th  4–5 pract ice i tems before that  actual  task .  The pre l iminary  analyses  were conducted wi th  the number  compar ison

task  (NP)  and the calcu lat ion f luency task  (AF) .  Overa l l ,  the associat ions  were s t ronger  between MA and ar i thmet ic  f luency

than between MA and number  process ing.  To answer  RQ2-RQ4 a two-way ANOVA was speci f ied wi th  MA as  the dependent

var iab le  and grade leve l  and gender  as  independent  var iab les .  There was a s ign i f icant  main  effect  of  grade leve l  ind icat ing

that  o lder  s tudent  reported h igher  leve ls  of  MA,  F (6 ,  7306)  =  69.23,  p  <  .001 ,       =  .054 (RQ2) .  Overa l l ,  g i r l s  reported h igher

leve ls  of  math anx iety  compared to  boys ,  F ( 1 ,  7306)  =  424. 14 ,  p  <  .001 ,      =  .055 (RQ3) .  F ina l l y ,  we found a smal l  grade leve l

x  gender  in teract ion on MA,  F (6 ,  7306)  =  6 .00,  p  <  .001 ,     =  .005 (RQ4) .  The gender  d i f ference in  math anx iety  seem to

increase as  a funct ion of  grade leve l .

 

Miia Ronimus,  Jarkko Hautala,  Roosa Karhunen & Enni  Juntt i la:  Struggl ing readers take

the stage -  Readers theater  in  special  education 
 

Readers  theater  (RT)  i s  a  drama-based approach to  pract ic ing ora l  reading sk i l l s .  In  RT ,  s tudents  are prov ided wi th  a scr ipt

which i s  f i r s t  thoroughly  pract iced and then read a loud wi th  express ion to  an audience.  Thus ,  RT  prov ides  a meaningfu l

context  for  repeated ora l  reading,  which i s  known to be an effect ive  way to  improve reading f luency.  Prev ious  research on RT

has most ly  focused on c lass room-leve l  programs where the teacher  models  the reading of  the scr ipt ,  af ter  which the s tudents

pract ice reading the text  a lone or  in  a  group before performing i t  to  the i r  c lassmates .  There i s  l i t t le  prev ious  research on the

appl icabi l i t y  of  RT  in  specia l  educat ion context  or  i t s  ef fects  on s tudent  mot ivat ion.  In  the ReadDrama pro ject ,  funded by  the

Academy of  F in land,  RT  was adapted to  specia l  educat ion wi th  heavy  emphas is  on drama pedagogy.  A p lay  ca l led Wizard

Contest  ( in  F inn ish  Velhok isat ) ,  des igned for  a  smal l  group of  f i ve  s tudents ,  was prepared for  the adapted RT  program.

Var ious  p layfu l  act ing exerc ises  were inc luded in  the program to create a warm and accept ing atmosphere for  learn ing,  as

students  wi th  reading d i f f icu l t ies  of ten have low conf idence in  the i r  reading sk i l l s  and may fee l  anx ious  about  reading a loud

to an audience.  The effect iveness  of  two vers ions  of  the RT  program was s tudied wi th  a randomized cont ro l led t r ia l  invo lv ing

dysf luent  readers  f rom Grades 3  and 4.  In  one program (RT  Goal ) ,  the s tudents  prepared to  perform the Wizard Contest  p lay

for  the i r  c lassmates  at  the end of  the program (n  =  50) ,  whi le  another  program (RT  Pract ice)  focused on pract ic ing the p lay

without  th i s  goal  (n  =  49) .  A  group of  dysf luent  readers  receiv ing t radi t ional  ora l  reading intervent ion (Contro l  group;  n  =  59)

and a group of  typ ica l l y  reading c lass room peers  (Mainst ream group;  n  =  159)  served as  cont ro ls .  The resu l ts  ind icated that

both RT  groups and the Contro l  group deve loped faster  than the Mainst ream group in  ora l  reading speed dur ing the

intervent ion per iod.  RT  Goal  part ic ipants  showed a temporary  reduct ion in  reading er rors  re lat ive  to  other  s tudy groups ,  and

reported h igher  engagement  in  RT  as  wel l  as  reduced anx iety  towards  reading a loud.  RT  had no effects  on s i lent  reading

sk i l l s  or  reading se l f-eff icacy.  In  conc lus ion ,  RT  seems to  be effect ive  in  support ing the deve lopment  of  ora l  reading sk i l l  in

the specia l  educat ion context .  In  part icu lar ,  the goal  to  perform for  an audience seems to  support  courage and sk i l l  in

reading a loud in  publ ic .  However ,  more f requent  pract ice and cont inuous  support  may be needed for  obta in ing h igher  gains

and mainta in ing progress  in  reading f luency.
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Daria Khanolainen,  Jenni  Salminen,  Kenneth Eklund,  Marja-Kr ist i ina Lerkkanen &

Minna Torppa:  Intergenerat ional  t ransmission of  dyslexia:  How do different

ident i f icat ion methods of  parental  diff icult ies  inf luence the conclusions regarding

chi ldren’s  r isk  for  dyslexia? 
 

Because dys lex ia  i s  a  her i tab le  neurodevelopmenta l  d isorder ,  s tudy ing how i t  i s  passed down wi th in  fami l ies  i s

essent ia l .  By  invest igat ing ch i ldren whose parents  have dys lex ia ,  fami ly  r i sk  (FR)  s tud ies  are expanding our

understanding of  the intergenerat ional  t ransmiss ion of  dys lex ia .  These s tudies ,  however ,  vary  in  the i r

ident i f icat ion of  FR ,  and how the use of  d i f ferent  ident i f icat ion methods inf luences research f ind ings  and

conclus ions  i s  yet  to  be systemat ica l l y  invest igated.  Th is  s tudy a ims to  eva luate the associat ion between two FR

ident i f icat ion methods parenta l  se l f- reports  and formal  sk i l l  assessments  and the i r  un ique cont r ibut ions  in  the

predict ion of  ch i ldrens  reading.  The s tudy employed two datasets :  a  prospect ive FR sample (ha l f  of  the parents  in

the sample had dys lex ia  and the remain ing ha l f  d id  not )  and an unse lected sample.  Parenta l  se l f- reports  and

formal  sk i l l  assessments  cor re lated s t rongly  ( .60)  in  the prospect ive FR sample and moderate ly  ( .42)  in  the

unse lected sample.  Moreover ,  both  FR ident i f icat ion methods were a lmost  equal l y  predict ive  of  ch i ldrens  reading

(expla in ing 5% 9% of  the var iance at  d i f ferent  t ime points )  in  the prospect ive FR sample on ly .  In  the predict ion of

the ch i ldrens  sk i l l s ,  the two methods complemented each other  on ly  for  some of  the measures .  At  the same t ime,

in  the unse lected sample ,  parenta l  sk i l l s  were not  predict ive  of  ch i ldrens  reading,  whereas se l f- reports  were.  The

two FR ident i f icat ion methods seem to have equal l y  h igh predict ive  power  when the var iabi l i t y  in  parenta l  data i s

h igh.  However ,  they  lose the i r  predict ive  power  when e i ther  the lower  or  h igher  end of  the parenta l  reading

dis t r ibut ion i s  under represented.
 

 Henrik  Husberg,  Sara Pönt inen & Mika Paananen:  A school-based intervent ion on

attent ion and execut ive funct ions:  a  case ser ies pi lot  study 
 

The purpose of  th i s  s tudy was to  examine the effect  of  a  school-based behav ioura l  and sk i l l s  t ra in ing intervent ion

for  ch i ldren wi th  at tent ion and execut ive  funct ion (EF)  d i f f icu l t ies ,  combined wi th  a co l laborat ive  consu l tat ion

model  for  c lass room teachers .  Because t ransfer  of  sk i l l s  between set t ings  can be a chal lenge addi t ional  support

for  the c lass room teacher  shou ld improve the effect iveness  of  any  intervent ion.  School  s taff  a lso  need immediate

feedback on the effect iveness  of  the prov ided support  in  order  to  adjust  accord ing ly  (DuPaul  et  a l . ,  201 1 ) .  In  th i s

s tudy ,  ch i ldren were prov ided wi th  a smal l -group intervent ion that  combines  behav ioura l  and cogni t i ve  methods ,

and has  prev ious ly  been found effect ive  in  improv ing ch i ldrens  cogni t i ve  cont ro l .  For  th i s  s tudy ,  the c lass room

teachers  a lso  part ic ipated in  three systemat ic  co l laborat ive  consu l tat ion sess ions  wi th  the intervent ion prov iders .

The a im was to  invest igate the immediacy and t rend of  any  intervent ion effect  and to  test  the usabi l i t y  of  an

inten ive repeated measures  too l  to  eva luate the effects .  Data were co l lected dur ing two school  years  at  four

schools .  Four  ch i ldren ages 8- 10  part ic ipated in  the f i r s t  cohort ,  on which the pre l iminary  resu l ts  in  th i s  abst ract

are based.  Seven more are enro l led in  ongoing data co l lect ion.  Inc lus ion cr i ter ia  for  part ic ipants  were symptoms

of  inattent ion and/or  execut ive  funct ions  def ic i t s  to  such a degree that  i t  negat ive ly  affects  school  rout ines  and

learn ing s i tuat ions .  In tervent ion prov iders  were school  personnel  t ra ined in  implement ing the intervent ion.

Intervent ion prov iders  and c lass room teachers  part ic ipated in  one t ra in ing sess ion ,  and three consu l tat ions  at

each school .  Chi ldrens  behav iour  was assessed us ing Di rect  Behav iour  Rat ing Scales  (DBR)  target ing academic

engagement  (AE) ,  d is rupt ive  behav iour  (DB) ,  and respectfu l  behav iour  (RB)  (Chafou leas ,  201 1 ) .  P re-  and post

measurements  were a lso co l lected us ing a teacher  eva luat ion of  ch i ldrens  d i f f icu l t ies  wi th  at tent ion and EF

(ATTEX;  K lenberg et  a l . ,  2010) .  Repeated and f requent  measures ,  i .e .  a  s ing le  subject  AB s tudy des igns ,  of  the

progress  of  the same subject  over  t ime were undertaken dur ing a base l ine phase and an intervent ion phase.  In

order  to  assess  changes in  leve l  and t rend,  data was analysed us ing both v i sua l  analys i s  and calcu lat ions  of

phase cont rasts  and wi th in  phase t rends us ing Tau-U (Brossar t  et  a l . ,  2014) .  The v i sua l  analys i s  d id  not  show c lear

improvement  on any  of  the scales ,  however  the Tau-U omnibus  effect  s ize est imate suggested that  s tat i s t ica l l y

s ign i f icant  improvements  in  behav iour  were obta ined overa l l  for  DB (Tau =  - .40,  p  <  .05) .  No improvement  was

detected in  AE or  RB.  In  the ATTEX teacher  eva luat ion ,  a l l  subjects  showed decreases  of  d i f f icu l t ies  f rom pre-  to

post-measurements  (-  26 % in  mean problem score) .  The pre-  and post-  measurements  us ing the ATTEX-scale

showed a qu i te  large decrease in  d i f f icu l t ies  overa l l ,  however  the DBR-scale  showed on ly  modest  improvement  in

DB.  Modify ing the descr ipt ions  to  better  su i t  the targeted behav iours  might  make the scale  more sens i t i ve  to

detect  improvements  in  EF.  Due to  the nature of  the data in  the f i r s t  cohort ,  we were not  able  to  separate ly  s tudy

the effect  of  the co l laborat ive  consu l tat ion ,  but  a  s t r ic ter  phas ing of  the data co l lect ion in  the second cohort

shou ld make th is  poss ib le .  
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Heikki  Lyyt inen:  In  search of  means to  help learners to  reach the goal  of

reading/ Lukiongelmien voit tamisen haasteet  maai lmal la 2022.  T i iv iste

30-vuot isen tutkimuksen ydinhavainnoista
 

Ekapel i  and i t s  vers ions  def ined to  he lp  ch i ldren outs ide F in land (GraphoGame,  see

Grapholearn , info)  has  now supported acquis i t ion  of  the bas ic  reading sk i l l  of  mi l l ions  of

ch i ldren especia l l y  in  Af r ica ,  US and even in  China.  But  abi l i t y  to  decode or  spe l l  wr i t ten

language i s  not  enough for  reaching the goal  of  reading,  sk i l l s  cover ing fu l l  l i te racy ,  which

are ref lected in  the resu l ts  of  P ISA.  For  th i s  purpose,  learners  had to  get  t ra in ing of

reading comprehens ion sk i l l s .  In  fact ,  today less  than 5 percent  of  ch i ldren have

di f f icu l t ies  in  reaching the bas ic  reading sk i l l  but  more than 10% of  adu l ts  face problems

associated wi th  reading comprehens ion.  Thus ,  there i s  a  need of  Tokapel i  (Comprehens ion

Game,  CG).  I t  i s  now ready for  research and has  shown promis ing resu l ts  not  on ly  in

support ing ch i ldren to  acqui re  sk i l l s  needed for  comprehending wr i t ten knowledge but  a lso

for  learn ing to  approach text  wi th  appropr iate cr i t ics   a  most  needed sk i l l  today.  As  an

addi t ional  resu l t  i t  ins t ructs  ch i ldren to  learn  the i r  schoolbooks  because a l l  t ra in ing of  the

CG is  proceeding in  the context  of  the i r  school  learn ing ,  more speci f ica l l y  acqui r ing the

key  content  of  the i r  schoolbooks .   Th is  presentat ion summar izes  the goals  and means of  the

CG as wel l  as  the present  s tatus  of  empi r ica l  va l idat ion of  i t s  ef f ic iency  as  a  too l  which

may be he lpfu l  for  a  number  of  d i f ferent  purposes  which wi l l  be descr ibed wi th  examples

inc lud ing demonst rat ions  of  the game.  I t  i s  noteworthy  that  the CG can be implemented to

be used in  any  language and he lp people of  a l l  ages  -  i f  they  on ly  have the bas ic  reading

sk i l l  wh ich e .g.  Af r ican ch i ldren can acqui re  by  us ing GraphoGame implemented to  work  in

the i r  own or  second language.
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Chair :  Johan Korhonen

 

Heidi  Hel lstrand,  Santer i  Holopainen,  Johan Korhonen,  Pekka Räsänen,  Mikko-Jussi  Laakso,  Air i

Hakkarainen,  Anu Laine & Pir jo  Aunio:  Ar i thmetic  F luency and Basic  Number Ski l ls  in  Ident i fy ing Students

at  R isk for  Mathematical  Learning Disabi l i t ies  

 

P rev ious  research on numer ica l  sk i l l s  has  emphas ized ar i thmet ica l  f luency and bas ic  number  sk i l l s  as  key  aspects

in  the foundat ion for  later  mathemat ica l  learn ing (L i  et  a l . ,  2018) .  Ar i thmet ic  f luency (e .g . ,  speed and accuracy in

s imple addi t ion and subt ract ion)  has  commonly  been used as  a  measurement  for  ident i fy ing ch i ldren at  r i sk  for

mathemat ica l  learn ing d isabi l i t ies  (MLD) .  Bas ic  number  sk i l l s  (e .g . ,  non-symbol ic  and symbol ic  number

compar ison)  i s  po inted out  as  key  component  in  mathemat ica l  learn ing and suggested to  be used in  measures

ident i fy ing s tudents  at  r i sk  for  MLD (Schneider  et  a l . ,  2016) .  However ,  i t s  abi l i t y  to  d i f ferent iate s tudents  wi th  and

without  MLD in  d i f ferent  age groups i s  not  yet  c lear .  Th is  s tudy  invest igated the re lat ionsh ip  between ar i thmet ic

f luency and bas ic  number  sk i l l s  in  ident i fy ing s tudents  at  r i sk  for  MLD,  more prec ise ly  i f  the s tudents  performances

in  the bas ic  number  sk i l l s  tasks  cou ld be used to  c lass i fy  the s tudents  to  low and not- low performers  based on

the i r  performances in  the ar i thmet ic  f luency tasks .  We conducted a cross-sect ional  s tudy  inc lud ing 18 ,405

students  (Grade 3 :  n  =  5 ,622;  Grade 4:  n  =  4 ,550;  Grade 5:  n  =  1 ,661 ;  Grade 6 :  n  =  1 ,552;  Grade 7 :  n  =  3 ,839;

Grade 8 :  n  =  8 18 ;  Grade 9 :  n  =  363) ,  f rom both F inn ish  (n  =  16 ,8 14)  and Swedish  (n  =  1 ,591 )  speak ing schools .

Students  bas ic  numer ica l  sk i l l s  were assessed wi th  a  computer ized,  on l ine dyscalcu l ia  test  battery  FUNA-DB a imed

for  screening MLD (Räsänen et  a l . ,  2021 ) .  F i r s t ,  we ver i f ied the two-dimens ional  s t ructure of  the FUNA-DB.

Second,  we secured that  the two-dimens ional  s t ructure was invar iant  across  language groups ,  gender ,  and grade

leve ls .  Th i rd ,  we invest igated i f  the s tudents  performances in  the bas ic  number  sk i l l s  tasks  cou ld be used to

c lass i fy  the s tudents  to  low and not- low performers  based on the i r  performances in  the ar i thmet ic  f luency tasks

and whether  the c lass i f icat ion abi l i t y  of  bas ic  number  sk i l l s  d i f fered between the grade groups.  Conf i rmatory

factor  analys i s  supported a two-factor  s t ructure of  the test  battery ,  wi th  bas ic  number  sk i l l s  and ar i thmet ic

f luency as  the two factors  (Ç ² (8 )  =  1242.041 ,  p  <  .001 ;  CF I  =  .985;  TL I  =  .972;  RMSEA =  .092) .  The two-factor

s t ructure was invar iant  across  language groups ,  age groups and grade leve ls .  Receiver  operat ing character i s t ics

(ROC) curve analys i s  and the area under  the curve (AUC) va lues  were ut i l i zed to  examine the speci f ic i ty  and

sens i t i v i ty  of  the test  battery .  The ROC curve and the AUC va lues  ind icated that  bas ic  number  sk i l l s  are  fa i r

c lass i f ie r  of  low performers  in  ar i thmet ic  f luency in  a l l  the grade leve ls  (F igure 1 ) .

 

Ri ikka Mononen:  Third graders prof i les  of  math performance and emotions 

 

Students  exper ience d i f ferent  emot ions  whi le  learn ing math ,  and often pos i t i ve  emot ions  (e .g . ,  en joyment)  are

associated wi th  better  performance and negat ive  emot ions  (e .g . ,  anx iety  and boredom) wi th  lower  performance.

We know st i l l  rather  l i t t le  how these ach ievement  emot ions  are exper ienced among pr imary  school  aged students

and l inked wi th  the i r  math performance.  Th is  s tudy  invest igated what  k ind prof i les  of  math performance and

emot ions  ( i .e . ,  anx iety ,  en joyment ,  and boredom) can be found among Norwegian th i rd  graders  (n  =  220,  Mage =

8.3  y . ) ,  and fur ther ,  i f  there are gender  d i f ferences  in  d i f ferent  prof i les .  Students  completed the Achievement

Emot ions  Quest ionnai re-E lementary  School  quest ionnai re  (AEQ-ES)  and d id  tests  measur ing the i r  addi t ion and

subtract ion f luency (Regnefaktaprøven)  and word problem so lv ing (NMART)  sk i l l s .  By  means of  two-step c luster

analys i s ,  we found four  d i f ferent  prof i les  ( see F igure 1 ) :  1 )  low-performance,  h igh math anx iety  and boredom

(18 .2%) ,  2)  average performance,  low en joyment  and h igh boredom (25.9%) ,  3 )  average performance,  h igh

enjoyment  and low boredom (45.9%) ,  and 4)  h igh performance and h igh en joyment  ( 10 .0%) .  Th is  grouping was

conf i rmed wi th  ANOVA (F[3 ,216]=  87 .659 <  .001 ) .  Chi-squared test  showed a s tat i s t ica l l y  s ign i f icant  d i f ference

between boys  and g i r l s  in  the prof i les  (X2[3]  =  1 1 .33 ,  p  =  .0 10) .  Gi r l s  were shown to  be s l ight ly  over represented,

and boys  under represented in  group 3 ,  but  reaching on ly  c lose to  s tat i s t ica l  s ign i f icance (s tand.  res iduals  =  1 .8

and - 1 .7 ,  respect ive ly ) .  In  sum,  the major i ty  of  th i rd  graders  (55.9%)  were character ized wi th  average or  h igh math

performance and en joy ing the i r  math learn ing.  Every  four th  s tudent  was showing less  en joyment  and more

boredom in  the i r  math learn ing compared to  the i r  peers ,  a l though the i r  math performance was s t i l l  on  average

leve l .  For  th i s  group of  s tudents ,  teaching shou ld focus  on prov id ing them with  more interest ing and chal lenging

math act iv i t ies ,  in  order  to  increase the i r  en joyment  and decrease boredom.  The most  worry ing ,  and chal lenging

prof i le  f rom the teaching point  of  v iew,  was group 1 ,  which showed both low performance and negat ive  emot ions

towards  math.  Th is  was a lso  the on ly  prof i le  showing increased math anx iety .  These s tudents  would need

intens i f ied intervent ion for  the i r  learn ing of  bas ic  math sk i l l s ,  and gett ing more pos i t i ve  exper iences  in  math

learn ing s i tuat ions ,  might  consequent ly  boost  the i r  emot ions  towards  en joyment  in  math.


