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Abstract

Following the increasing use of computers, and the influence of keyboarding
performance on writen composition, it is important to type in an efficiency
manner. Therefore, it is advisable to learn touch-typing, especially for
students with learning disabilities, who often use the computer in order to
compensate for their academic difficulties. However, little is known about the
acquisition process of this skill. The current study investigated the touch-
typing acquisition process of higher education students with and without
learning disabilities. Results showed significant differences in keyboarding
speed between groups and practice conditions (keyboarding of "no words" vs.
words), throughout the touch-typing program. However, the acquisition
patterns of both groups were similar. These findings contribute to the
understanding of touch-typing acquisition process and can assist in the
planning and implemention of keyboarding programs.

Keywords: Touch-typing, learning disability, keyboarding "non words" and
words.
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VINOWN NNNY WIT 0D .MTIAY MHONDY NTINIYY 1N 2 VYN avNnNn ,DMINKRD DIV
2NON IANNN MON DY DWIWN ﬂ77|7ﬂﬂ MMM JON1 DNIANDN DTN ,NIIYISNI
TOPNN NOWOa VYWY NVWNY NON .(Johansson, Wengelin, Johansson, & Holmgqvist, 2009)
American Psychiatric Association [APA],) N1 NMPY DY DXOVITIVD 17P2 NN N MDWYN
MacArthur, 2009; Raskind &) 17> N2>N55 NN 2WNNN INNN DN D1 IWR (2013
Ny NVwWa D"f’bPD DYN 19YNN 0YIYa DXVITIVDNN DAY ,071N1 .(Higgins, 2003
Grabowski, 2008; Lubbe,) ©»7T 010N 0PN DV (Stevenson & Just, 2014; Trubek, 2011)
Sv DTINDN NIONIAY NTIIVN NONY ,7N‘W)’3 NN0YT 2NN DN .(Monteith, & Mentz, 2006

.n‘rbpnn TIODY NAIN NPITH NI XD TIINN TIVN

IO XY DTOPNN TONN NN NPPNN PIAND IWN ,NTPYNN DYDY TONIN NN PaANY MN-Yy
NN PNYRIN 29990 (1 9PN NI ; Salthouse, 1986) D»1DIN DY2¥D7 NYAIN DIIMPNN NTOPN
MNP 2537 DPPNN PINN ; (NDM HWND) NTOPND DMNIN DN DXVIPI 1Y (Input) VIPN
D»PNN 1919 INKY ; (NPMIND NDMIN P119) DITTIA OIMINNDY DINXMN OOPIINN 1AV |, (Parsing)
IOR) NTOPNI NYIVAD (YO0 N MIN) T2 PANND YD DX NINN 1AV (Translation) DNINN 2399
nyyann v (Execution) Y1¥°210 2557 DM®PNN DAY ; (NNYNN NI ,NYNIN TX VN DY YASN
QO YNAD NYY DXVDINN INY IN TANI YIDY IX 11D .NTOPNI DYpn DwY nynnn
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(1986) Salthouse 7@ nT7pn 17nna DM"pNNA DDA YAIR 771in .1 N

NI MNPVNIVIN DY DT NIMINN NP NTHPN .NTIPN MW NRVIANND NTIPNL NVOY
,JND) D919 NVN MDODNND AVP YARWNY YIANRND DIPN NI NTOPNN PPTI ,MIPNNI
NOYON ,1ND) DX NDWN MIONNT DXARWNN IPY TP IWARND TI2 (DOWUPNN INN VIDN
NNYY NTOPNA WIDY N DY DTOPNY MYOWN NNX (Rieger, 2004) (D»5117) DTPON
N2OY9 YANN YD TUND ,D7TN YNV MYANN D52 widw ,nwida NNy NTpn .(Touch-typing)

LOMIIN 2IWN XOY) MYASRN DIPYND DY 2IWNI MODIANN N DYIAP DIVPN

Rieger, 2007; Sormunen,) 27 DN TINNN ARMN WITI NNYN NOVOVA YTOPD TIOND T Dy
TY DMVIAYIN DOWYPND MYIAINN DVON SNIN DY NOLIANND NNVPYN NTOPNN NTNY .(1988;
PNYY DINON NDMIINNN NN NN SN .(Rieger, 2004) ONMIVIND NT 21DDN NN YTOH
.(Grabowski, 2008; Preminger, Weiss, & Weintraub, 2004) ©>10N-10)0 DXTIPaN Y21000P
N7 DINOM OXDOON NI P NIDPD ,NTIAY PIDT DOVWITI NVPMIN ¥ TOPNY »T1I1 ,Svnd
Green & Freeman, 2003; Preminger, et ) NPONDP MDD NIONRIVI-22 PSPTNNIP ,MYPNIN

.(al., 2004

,(West, in Sormunem, 1993) nYN NTOPNN DYDY POIN NNOND 10900 DTN 19 Dy
DWW NTNRY 995 ,(Cognitive phase) Y20NPN - NYNRIN 2DVN DOV DYDY YD TONNN
TOIOM PVAYPT YT DY MY NIV DT 2DV .DTOPNY MVATIN MYASND MYIN a8 Y
)2 (Associative phase) YDONINIONN A9WN DOPNN ,PINKY .ATIOD WATI NN YTIN 1IN Pan
, N DXOVIY DIVYI MYNNN 2989 DONNTYINGD Y0P TN YN TN NTOPNN DNIN Mapya
MNNVINAVMVINGD  20WN DPPNN MDY SLNDYPY SNNRNHD  NHITNA TN IWHM
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NP DIDINNI NVYYI N2V ,NXIN YONDIP WD DY WY TOPNN 12V (Autonomous phase)
.92 2P DVINP

9102 POV NIAND) NN ,7TND NHNMIND NNVYN NTOPNN YD NPDIVN MIPHNN MDD
5N SY NN NNYAYN NPTIN MDY APOIWIIND NONMNN NN DNNIPN NINHDN
WYY ) .(Hoot, 1986; Sormunen, 1988 ,5wnd) NN TONNS MON»NN XY ,MAIWNNN
MASN NPNVIN NPNNRVN Y NYIDT IDONND NNYT MNP NNVYN NTOPNN NI PONNY
SV NN20VNN NTNID NAWN NTOPM INKND ,NNY OY .(Newell & Rosenbloom, 1980) mInN

.(Newell, 1991) N)¥ 1M>NN NNYIIN 1O1 ,NTHNIDN THIND SXWIPN NIITA OOV MYNN

ANY T NNYMIND MIADN NTNRD NMPY DY NMPDIVNIN 2P NTOPNN NYIID ONMNNA
Koorland, Edwards, & Doak, 1996; Tenney & ,2¥19) Ti0> MNdd »TNIo5NA NTPNNN NN IPya
.(Freeman, MacKinnon, & Miller, 2005) ©>29yn1n 0MHNWM NION NYavwn) (Osguthorpe, 1990
DAMOYP NNOY WYO 1) .TNRD DMPY XODY DY DIVIIN P2 IRNYN DO XD 90N
0N YAy POINN ,NPXNVINM NIV MDMINNA NTND AMPY DY DOVITIVD DY DOMYNYNN

LONPIPNRY DY NN NDNY T NMPYN DTOPNN DX WO

IMPY NOYY DY DXVITIVD 27P2 NNVYN NTOPNN NYIDT PONN NN INND NN DY IPNN NIVN
DMIVY N AN .NTOPNN NV IONN DY YN NPNRYNA YOOI NMYY IPNNT MIRNIN .NTND
T9PNN DINN2 MAIYNN DY NPIDN NI O1OPN NTYD OIND

no'vy

apnnn n"oI'NIN

,37-20 DONDA ORIV NMN NYIVNL DXTMDN DOXVITIVD 79 NYDD IPNNN NMDIVIIN
,Mage = 25.13, SD =3.20) NTNIY NMPY KOO ©OVITIVD 30 (X) : IPNN MNP NYY NPOMVY
10 09y ,Mage = 25.20, SD =2.90) N5 NMPY DY DXVITIVD 49 (2)-) ,(DOW) 18 DIINN

.12XN2 X NP NMIPY DY DXVITIVD NDDI 1T NNIAP .(DOW)

SY YAYP DY WANNT PNAXR NYT VNNV INNRD IPNNA DD DTN IMPY DY DXOITIVON
1PN NMVDA 0N PN (APNN DD NNI) NIPRN MININA DMYINAY INNDIY INNDY IMPON
British Psychological Society, 2000; Rosenblum, Dvorkin, &) n»D1Y5WN2 YSmMNNHN I8N
NPRIAT NPYA XOD ,1I2Y NNMN DDIX NIVYY DXOITIVD P IPNN2 1Y) ,qoN1a .(Weiss, 2006
VYD) NTNYN ITIPON DY MPAWNT MNINA VINOW IN ,(DXPPN NYNIWI NMOXI M IPIN HWnd)
NV TOPNY WT KDY IMPT DXVITIVDN DI .(}ND7I12) AWYPA NPYIL 19VY MNIN VIOV

YN

a7nn "'
NN 2NN

TUN N0 NTOPND AWNNA VIOV DY DN OM9MINT DN NMOIND .PTAD WHoNY @
(AUNNa vIYWM D»A NTOPNN MYY)

(1997 ,0>I1020 D>NVY MNIAN) IWPN RO DN DON MDN : NP NDNIN @

'DOVITIVDY NDND YTIPON’ PNIAN TIND) , NN NN VOPL NPNYN : T NDND NN ©
(2012 ,)9>X-72-2IXIVY DIV PORIVI-TITAY IRV ; ©7DON

19PN NN

MYNNNI TN TIONN TONN (DMNDN DOVPNN DNKR) DTOPNN PP (MPT2 Y930) MPIN
DYIN-VYIM) PPYPIOPY NN O 7O KDY DY NPRYNA NTOPN DY MHOLN VINA
(keylogging) NTOPNN TONN TN (NAN PYD NNXI) NTOPN INRNN NASWNN (2010 ,2INIVIN
NYYY TWONN .NTNRYN I NTOPNN MW TIWND MM DY NITYN NRY INMO MDINN
,TIDNN TN T MTIPI 41X NWIIIN PONN NPYTAD MDY MY MYSNNI ,NNN IV
— TPV NN ;5 NTOPNI XXINND MMNY OVUPN NTND INRD — NNIYNI NNT HOVIPN NN OXNNA
09 (7) MHINNNN NNV NN INRD — PWOY NI () ; NTOPNI MNOYN NNV NN INND

.PYDN NN NTIY INND ,NNONN DD — M9
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niAaynan N 0N

5N (2010 ,2IXIVIMN DIIN-VIIM) PPPTIP” NIDNN NMIYNNNI YXIA NNVPYN NTOPNIN TIdD
MOIN DY MM NTOPNN RYNI NMIPNNI VNN MNIFOY ORNNA NNM NTOPNN IRNN
DOWTN DXVPN 2 TV Y10 NN 92, TN 18 NYDD 1IONN .NNVY NTOPN TIDD NMIDTY
SY (1932 YaNN NXD) DN Y ,PINND .MDINNY VNN 120N MDY L(PID 1DPO/MN)
Yechiam, Erev Yehene, & Gopher, ; DOWUPNO MyasNn nynn mmdod) 7odom KO Npnyn
,MAYA DMVIND DN MYININ NTOPNN TNIN MDWN NN TINN) DD 51N JID2N (2003
D89N ,0MPNN MW (Christensen, 2004 ,MyNwYN S¥a PN TN ONNN NTOPN 00D
VYA OMNYS DY MPTNL IR DOVITIVDN .DMITIPN DIXNYVA YTNHLIY NPMIND NX O) 1YY
NPT NN DTOPNN IN DHIND WPIAND 0N .TITH NP, NMNLVP MNP ,TODND N9 Y
VNI NNRND PIIN OY) NYNRVND 921 YAPY PIITH HNINY NNIN TINN ,ONTIPNL INND KN

.(Wolpert, Diedrichsen, & Flanagan, 2011)

NIXRXIN

NTOPNN MYY TYUN) 2WNNI YINOWN NIVNI NNV NN NPMININ INYD) MNP ,MYNI
29V DM NN INX DT INWNY XTND NIVN ,0PITHNN DODTINN IPT qoN1 .0Ma
TOPNN MDD DITHINN P2 PN DTAN 7PN NOYW NN0D)

DMV DTN MITIPIA,MIONN THIND MNIAPN PA OYTINN OWTY NYIIN PONN NP> Tad
DN NI ONVIN) 2 X (MX12P) 2 : repeated-measure ANOVA NON NINY MNNII VINOYW NUY)
NN LTI MMPNNM PYTN YTTHY (1PN MTIPI ONMNNA MINN MDTN) 4 X (D9
.1 Nbava oS NTOPIN

Fia10=13.12, p<.001, 73 =.16 1IN MTIPI PN LPOXR N¥V) ,NTIPNN PIT2 DNMNNI
VYND LMYV 95%) NIDNN THND MNMYT PN NTOPNA PPTN NINDIY IRIN TWNRN XN 09N
F1,71) = 34.94, ©509N2 PN 5720 R¥NI qON .(93.83%) NNINNKN Y230 NTIPIA NOYN DT
T VYN N (M =94.54, SD =2.84) D20 NI NTOPN PYT IWND ,p<.001, »F =.33
DPEPRIVING IN NNAPY PN OPOX R¥M KD (M = 95.63, SD = 2.34) D20 NTOPIN

Fi32100=193.19, p<.001, y2t0 MTIPID PN LPAN N¥NDI ,NTIPNN MIPNNY ONMNNI
MNP PN VPN NI 1D 10D .17 NTOPNIN MPNN ,NN2Y SWIPN NNIW 93D, 73 = .73
NN NTNON NMPY DY DXVITIVDN DY NTIPNN MM ;Fia10) = 4.40, p <.05, 77}, =.06
NPN TPNPRIVIN NNNNI XY ,09IN .THION PO XD NNIAPD NNV PN J9INA NI
P2 OOTINN DT AT NP 922W ;DD F3210)=.78, p > .05 , 19t MTp) X mNap Hv
ININ DY UPON N8N L, ANY DNWY (2 PN N YT PN ,NTOPNN MNN2 MNIAPN
D21 SNINN PN IOINI YVIN 7PN "D NI DN ; Fi 70) = 446.130, p < .001, 77% =.86
00 MTMP) X 09N X MXap Sy npnaym nuowvn mSPRIVIN IRNDY 9002
X M8AP v NPNM ISPRIVIN NP Twnn OMnNa Fgaie = 3.58, p<.05, n°=.05
(NMNINKND TAYN) PWIP NN D52 ;99D (3 9PN INT) ININRD TADHN Y3 NP D92 ©HNIN
PN PN INY DT PN 7ODN XYY ONINA NTOPNN MIPNNI MNIAPN P2 WD

1102707 DNINA MNIAPN P2 WIN WD Fi 70 =5.41, p <.05, 771% =.07
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NIVN2 ,NTNY NAMPY RO DY DXVITIVDY NNMY NTOPN NIRMND NIDN NNYY 1Y IpNNn1a
NOYN NP IRNNI ,NTIPNN PPTY DNYNNL T NPDIVIINT NNHPNHN NI PYNN NN PITIY
SV NN INY T VYN PN ,OODI IPIND LD KD DININA PYTIY 19) ININNRD YN NP
DoW NND) S TTNN (1%) TPVYN MYHYN NNMN KD PPTI DTPY DXIPNN NV 0NN KN
PYOYTH J9INI NNNYHN DX DHIND NMIONN DY G0N NYIITI Tnyd DOYNDN PN DXVITIVDN
Weintraub, Gilmour-Grill, &) DT DIPNN2 D) INNT NPNYNI MM PPT MNI .TINI
DNMYTI NN 9272 ,(2013) Crump and Logan YW DNIyL NX DYP3NN DIRNNM (Weiss, 2010
SV NTOPNN PYTY MAXY N I DIMN .NTOPNA PYTN MDYND ONTOHP DY DM
NPYNVNA IR NOYA DIYP NONY NP NN T 7P NTNRON NMPY DY DOVITIVON
NI 20 OIHN MNVIN DM NIPA IIONN IDWIN DN ,01YPD ONMYTIN DY) 1PN ,0DIN
NTNON NMPY DY DOVITIVONY TN-DY 10V )% NTIPI D52 AN YVIRND ONTOPN I8P
(ANPN DX NPRNY VPN IN) NTOPNN AXP DX P2 0N ,NTOPNA NMAX PPT NNI DY 1INY»

TN TIIND VAP NN ANPN TTHA NTNRON NMIPY KOO 0PNNY 2D D WO

SV NTOPNN MPNN 0NN DONIN MNP NTOPNN MIPNNI DTAN R8N 90N
ND” D112 ,0°919N10 YN0 MW DPINY DY I POVIX NNMN NTNON NMPY DY DOXVITIVON
mMHVNA NI NNMN MNAPN PNVA NTOPNN MPNNY RN PN 7PN DTINN DY)
SV DMONN NYAWN ST OY D201 NPNY WY DN NNYY DN NI 1IMYY NTOPNIN
Bloemsaat Van Galen, &) DT DMIPNNI NNT DIV 19D ,NTOPNN MDD DY MYLNN
PN NTNRON NMPY DY DXVITIVONY N3NNN .(Meulenbroek, 2003; Keith & Ericson, 2007
SV IWAYN UK ,DIPIAND) NTNON NMIPY 1D 1201 NPNY WY DIPIPHYN 1IN OOPOIN
71N .(Salthouse, 1986 Y Y102 XINW Y93) NTOPNN TONNA DIDIIN NYIIND AN IN TN
NOY MAWNN MY YIX22 1T IODIVIIN DY NMIT NPVIX DY DOWOIANNN DMIPNNA NN TIY
,2UNY 15 .(Berninger & May, 2011; Cousins & Smyth, 2003; Mather, 2003) NP>V NN
Beidas, ) n72¥N 1119272 091590 YN NPNWI INIP I IODIDIIN DV IMYNYNN SWIPM 191
NO¥N OIPNI) INY INVP MTNY NPMNRD NI PIY DN (Khateb, & Breznitz, 2013
NN AP NORNDY NTOPNN TONN DY MM MINNY PN IWNR TONN L(DI1DIND 98N
,MIVNN YPN NTHPNI MIANYN PN KXOYW MYIANND IWAN XY ININNDD YWIPM 1PN ,TON NI
NTOPNN MPIN DX TIND NIV RN WX DD ,DOXIAN NTOPNN 0NN NN PONY

.(Rumelhart & Norman, 1982; Soechting & Flanders, 1997)

TONN TNRD MXIAPN YNV DY DTOPNN NVPNN DIITY 71PN 1T IPNN DY GO 11D NNDN
INY NYP DXOITIVDN HDI5 PN, DOUPN AN YTNION NNTPNN MIDNNVY DI, NUYNY .INYT PN
TOIN NN IPTIY ,INNYND DMIPNN INSND XD ,ND TY .INYNIN MPIND DN DY NYH
Beaunieux et ) N0 NYNNPN NYDTY OINNL ONIP YT NIND 00N .DTOPNN NN DY
WYY D) LIIONN OO DY MPNNA IMOYY MOANY N 1) (al., 2006; Walker, et al., 2003
95 NN TINYY INMD P DOVITIVDN N AT NTIPIDY NN NYNIND XY 1T MDY SNONN IPNNIY
995 NN NXY D) 1) ,YTR2IW DININKD DXYPNN NN DIIND 190N NI VYN ,NVYYNDY ,DIVPNN
1YW INRON L(Rieger, 2007; Sormunen, 1988) NTOPNN 2D NONION NLIVS 519N DOWPNN
,NNVYN NTOPNN YT PONN NN INNNY (in Sormunem, 1993) West D¥ 5100 29 Yy ,Iywd
2A5VUN PAD (DXVWTN DOWPN D1NIN) YOUNNPN 29UN P2 DOVITIVDN INND) MNONN THINOY
7PN NONNM I PVMVIND ADWD IWIN KDY (MNTIP NITNA YTNIIY DIVPN DININ) XDOVNINIOND

SYTOPNN MPNN2 DY NINID

YTIPAN 121N 51D NI ,2570 1N NTOPNN NYWIDT TONNY DIWINNN IPNNM IRNNDND 010D
NTYY ¥Y»OY DMYYN DIXRNNND .NYIIN TONINA 2OV D52 NTOPNN DY DOWIYNN DMY D0
IPY 1VI9 TOYON PIMDIVININD NNVY NTOPNI MAIYNN NMON NN1AY NI INOPN

TRON

NN

9901 M2 .DDNO XY .NNY NTHPN TOHY MIDn — PR (2010) ), 1INV N ,DINN-OYIN
DYV NIV NOVYDIDNNM NOTN ,PIDNW N9Y

NN TIPAN PNIAN .(2012) M ,IPIR-I2-1IRIVY /N ,DIW-PNOAON Y PORIW-MTIIY ), 2INITOM
DOUYY TPI2YN NVIDIDNIRM NOTN ,PIDIY MDY 19DN N2 .DDNI KY .(DH5N) DVITIVDD



NTNY AMIPY X9 DY DXVITIVD PA NRNWN : NNPY NT9PN N Ponn V88

.DDMH XY .DYOITIVD -NINA DIVIIN 2P NTNRY NMPY NIRY NP NOY MNIN (1997) 'R ,DNY
19N NVXOIPNNI N ON

American Psychiatric Association (APA) (2013). Diagnostic and Statistical Mental Disorders (5th ed.).
Washington, DC: Author.

Beaunieux, H., Hubert, V., Witkowski, T., Pitel, A. L., Rossi, S., Danion, J. M., Desgranges, B., &
Eustache, F. (2006). Which processes are involved in cognitive procedural learning?. Memory,
14(5), 521-539. doi:10.1080/09658210500477766

Beidas, H., Khateb, A., & Breznitz, Z. (2013). The cognitive profile of adult dyslexics and its relation to
their reading abilities. Readimg Writing, 26, 1487-1515. Doi:10.1007/s11145-013-9428-5

Berninger, V. W, & May, M. O. (2011). Evidence-based diagnosis and treatment for specific learning
disabilities involving impairments in written and/or oral language. Journal of Learning
Disabilities, 44(2), 167-183. doi:10.1177/0022219410391189

Bloemsaat, G., Van Galen, G. P., & Meulenbroek, R. G. J. (2003). Lateralized effects of orthographical
irregularity and auditory memory load on the kinematics of transcription typewriting.
Psychological Research, 67, 123-133. doi:10.1007/s00426-002-0112-7

British Psychological Society. (2000). Dyslexia, literacy and psychological assessment: Report of a
working party of the division of educational and child psychology of the British Psychological
Society. Leicester, England: Author.

Christensen, C. A. (2004). Relationship between orthographic—motor integration and computer use for the
production of creative and well-structured written text. British Journal of Educational Psychology,
74, 551-564.

Cousins, M., & Smyth, M. (2003). Developmental coordination impairments in adulthood. Human
Movement Science, 22, 433-459. doi:10.1016/j.humov.2003.09.003

Crump, J. C., & Logan, G. D. (2013). Prevention and correction in post-error performance: An ounce of
prevention and a pound of cure. Journal of Experimental Psychology: General, 142, 692-709.

Freeman, A. R., MacKinnon, J. R., & Miller, L. T. (2005). Keyboarding for students with handwriting
problems: A literature review. Physical & Occupational Therapy in Pediatrics, 25, 119-147. doi:
10.1300/J006v25n01_08

Grabowski, J. (2008). The internal structure of university students keyboard skills. Journal of Writing
Research, 1(1),27-52.

Green, A., & Freeman, A. (2003). The role of kinaesthetic sensitivity in keyboarding speed and accuracy:
A pilot study. Proceedings of the University of Western Ontario Occupational Therapy
Conference on Evidence Based Practice, 3, 112-114.

Hazeltine, E., Aparicio, P., Weinstein, A., & Ivry, R. B. (2007). Configural response learning: The
acquisition of a nonpredictive motor skill. Journal of Experimental Psychology: Human
Perception and Performance, 33(6), 1451-1467. doi:10.1037/0096-1523.33.6.1451

Hoot, L. J. (1986). Keyboarding instruction in early grades must or mistake? Childhood Education, 63(2),
95-101.

Johansson, R., Wengelin, A., Johansson, V., & Holmqvist, K. (2009). Looking at the keyboard or the
monitor: relationship with text production processes. Reading and Writing. doi: 10.1007/s11145-
009-9189-3

Keith, N., & Ericsson, K. A. (2007). A deliberate practice account of typing proficiency in everyday
typing. Journal of Experimental Psychology: Applied. 13(3), 135-145. doi:10.1037/1076-
898X.13.3.135

Koorland, M. A., Edwards, B. J., & Doak, P. (1996). Evaluating a systematic keyboarding strategy for
students with learning disabilities. Computers in Schools, 12 (3), 13-20.



Y89 270 Yy, DIIN-VYIM 9PN

Lubbe, E., Monteith, J., & Mentz, E. (2006). The relationship between keyboarding skills and self-
regulated learning. South African Journal of Education, 26(2), 281-293.

Lum, J. A. G, Ulman, M. T., & Conti-Ramsden , G. (2013). Procedural learning is impaired in dyslexia:
Evidence from a meta-analysis of serial reaction time studies. Research in Developmental
Disabilities, 34, 3460-3476. doi:/10.1016/j.ridd.2013.07.017

MacArthur, C. A. (2009). Reflections on research on writing and technology for struggling writers.
Learning Disabilities Research & Practice, 24(2), 93-103.

MacLeod, C. M., & Dunbar, K. (1988). Training and Stroop-like interference: Evidence for a continuum
of automaticity. Journal of Experimental Psychology: Learning, Memory, and Cognition, 14(1),
126-135. doi:10.1037/0278-7393.14.1.126

Mather, D. S. (2003). Dyslexia and dysgraphia: More than written language difficulties in common.
Journal of Learning Disabilities, 36, 307-317.

Newell, K. N. (1991). Motor skill acquisition. Annual Reviews Psychology, 42, 213-237.

Newell, K. N., & Rosenbloom, P. S. (1980). Mechanisms of skill acquisition and the law of practice.
School of Computer Science at Research Showcase, Carnegie Mellon University.
http.www.repository.cmu.edu

Preminger, F., Weiss, P. L .T., & Weintraub, N. (2004). Predicting occupational performance:
Handwriting versus keyboarding. The American Journal of Occupational Therapy, 58, 193-201.

Raskind, M. H., & Higgins, E. L. (2003). Assistive technology for post- secondary students with learning
disabilities: An Overview. In S. A. Vogel, G. Vogel, V. Sharoni, D., & O. Dahan (Eds.), Adults
with learning disabilities: Higher education and beyond (pp. 173-199). Baltimore, MD: York
Press.

Rieger, M. (2004). Automatic keypress activation in skilled typing. The American Psychological
Association, 30(3), 555-565. doi:10.1037/0096-1523.30.3.555

Rieger, M. (2007). Letters as visual action- effects in skilled typing. Acta Psychologica, 126, 138-153.
doi:10.1016/j.actpsy.2006.11.006

Rosenblum, S., Dvorkin, A. Y., & Weiss P. L. (2006). Automatic segmentation as a tool for examining
the handwriting process of children with dysgraphic and proficient handwriting. Human Movement
Science, 25, 608-621.

Rumelhart, D. E., & Norman, D. A. (1982). Simulating a skilled typist: A study of skilled cognitive —
motor performance. Cognitive Science, 6, 1-36.

Salthouse, T. A. (1986). Perceptual, cognitive and motoric aspects of transcription typing. Psychological
Bulleten, 99(3), 303-319.

Soechting, J. F., & Flanders, M. (1997). Flexibility and repeatability of finger movement during typing:
Analysis of multiple degrees of freedom. Journal of Computational Neuroscience, 4, 29-46.

Sormunen, C. (1988). A comparison of speed achievement of students in grade 3-6 who learn
keyboarding on the microcomputer. The Delta Pi Journal, 30(2), 48-57.

Sormunen, C. (1993). Learning style: An analysis of factors affecting keyboarding achievement of
elementary school students. The Delta Pi Journal, 35(1), 26-38.

Stanovich, K. E. (2000). Progress in understanding reading: Scientific foundations and new frontiers.
New York: Guilford Press.

Stevenson, N., & Just, C. (2014). In early education, why teach handwriting before keyboarding? Early
Childhood Education Journal, 42, 49-56. doi:10.1007/s10643-012-0565-2

Tenney, R. A., & Osguthorpe, R. T. (1990). Elementary age special education students using self-directed
or tutor assisted computer-aided instruction to develop keyboarding skills. Journal of Educational
Computing Research, 6(2), 215-229.



NPNY IMIPY X9 DY DXOITIVD PA NRNYA : NNPY 11PN N Ponn Y90

Trubek, A. (2011).  Out  of touch  with typing. MIT  Technology  Review.
http://www.technologyreview.com/view/425018/out-of-touch-with-typing (Retrieved Sept., 2014).

Vicari, S., Finzi, A., Menghini,D., Marotta, L., Baldi, S., & Petrosini, L. (2013). Do children with

developmental dyslexia have an implicit learning deficit?. Journal of Neurol Neurosurgry
Psychiatry, 76, 1392-1397. doi:10.1136/jnnp.2004.061093

Walker, M. P., Brakefield, T., Seidman, J., Morgan, A., Hobson, J. A., & Stickgold, R. (2003). Sleep and
the time course of motor skill learning. Learning and Memory, 10, 275-284. doi:10.1101/lm.58503

Weintraub, N., Gilmour-Grill, N., & Weiss, P. L. T. (2010). Relationship between handwriting and

keyboarding performance among fast and slow adult keyboarding. The American Journal of
Occupational Therapy, 64(1), 123-132.

Wolpert, D. M., Diedrichsen, J., & Flanagan, J. R. (2011). Principles of sensorimotor learning. Nature
Reviews, Neuosience, 12, 739-751.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Right

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /Unknown



  /CreateJDFFile false

  /Description <<

    /FRA <>

    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>

    /DEU <>

    /PTB <>

    /DAN <>

    /NLD <>

    /ESP <>

    /SUO <>

    /ITA <>

    /NOR <>

    /SVE <>















    /HEB <>

    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



