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Abstract

Supplementary material for the paper about the experiment with Cyrillic read-
ers.
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1. Texts and Questions

The text used in the experiments was an adapted version of (Anon, 2010).
The text was typeset in serif (Figure 1 and sans serif (Figure 2) fonts. The
questions were also typeset in both serif (Figure 3) and sans serif (Figure 4)
variants.

2. Data

The data are collected in the file data.csv. This is a comma separated file
with the following columns:

Gender: subject’s gender, either male of female.

Age: subject’s age, in full years.

SchoolType: the type of the high school attended by the subject.
SchoolGPA: average school grade, self reported.
UniversityGPA: average university grade, self reported.

HomeworkTime: average time spent daily on homework, self reported.

Email addresses: la@ufaneuro.org (Leyla Akhmadeeva),
tukhvatullin.ilnar@yandex.ru (Ilnar Tukhvatullin), bveytsma@gmu.edu (Boris Veytsman)
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PA3BUTHUE HEBPOJIOI'MY B POCCHH

OcHoBaTeneM pOCCUIACKOM HEeBPONATOJOrMu Ipu3HaeTcs Asnekceit Sko-
BiieBnY KokeBHMKOB. ITociie oKOHUaHMS MeIUITMHCKOTO (haKyabTeTa MOCKOB-
CKOTO YHUBEPCUTETA OH 3aIIUTUJ IUCCEPTALIMIO, TTOCBSIIIEHHYI0 QYHKIMSIM
6mykmatomiero Hepsa. B 1890 r. M 6bLI0 OTKPBITO HOBOE 31aHue KIMHUKU
HepBHbIX 60s1e3Hel Ha JeBuubeMm mose. C 1901 r. mog pykoBoacTBom KoskeB-
HMKOBA CTaa u3gaBaThcs « KypHana HeBPONATOIOTUY U TICUXUATPUN Y.

IMocie cmepty B 1902 1. A. 4. KoskeBHMKOBA pyKOBOAMTeNeM Kadeapbl cTasl
B. K. Por. CTemneHb JOKTOpa MeAUIIMHbI eMy 6blIa MTPUCBOEHA 32 MOHOTpabuio
0 HepBHO-MbILIEeUHOI nmatosoruu. B. K. POT onmcan KIMHUKY HEBpOIaTUM Ha-
PY)KHOTO KOSKHOTO HepBa 6eipa ¥ CUMIITOM «TIOMYKYPTKU» TIPU CUPUHTOMMUE-
JIUN.

B 1917 r. Ha 3aBemoBaHMe Kadeqpoii 6611 1306paH apyroii yueHuk A. 5. Ko-
>keBHMKOBa— I. . Pocconumo. [iuTtenbHOe BpeMsi POCCOMMMO PYyKOBOOMI
HEBPOJIOTMYECKMUM OTHereHeM HoBoeKkaTepuMHMHCKOI 60mbHMUIGI, B 1911 T.
C03JaJ1 YaCTHYIO AEeTCKYI0 HEBPOJIOTUYECKYI0 KIIMHUKY, a B 1923 1.— crienyanu-
3MPOBAHHOE JIeTCKOe OTAeeHNe B COCTaBe HeBPOJIOTMUYeCcKol KIMHUKU Moc-
KOBCKOTro yHUBepcuteTa. [uccepranus I. Y. Pocconnmo 6b11a mocBsIeHa u3y-
YeHUI0 MPOBOASIINX MTyTeil CHMHHOTO MO3Ta. POCCOMMMO aKTUMBHO y4acCTBO-
BaJl B CO3JaHMM HOBOTO HAYYHOT'O HalpaBeHMSI— aBUALIMOHHON MeAUIMHBbI.
KonmuecTBO ONy6/IMKOBAHHBIX M paboT— 107.

C 1929 r. saBepgyionMM Kadeapoit, co3maHHOi KoskeBHMKOBBIM, K TO-
My BpeMeHM Kadeapoit HepBHBIX 60e3Hel 1-ro MeAUIIMHCKOTO MHCTUTYTA
um. Ceuenosa, 6511 E. K. Cer.

OcHoBarejieM co3gaHHoit B Mockse B 1910 . kadempsl HepBHBIX 60/1€3HET
MeIUIIMHCKOTO (aKyyibTeTa BhICHIMX JKEHCKUX KYpcoB ObLT yueHUK A. . Ko-
skeBHMKOBA JI. C. MuHop. [Tocie OKTS6pbcKoit peBomouyyu 1917 r. atoT da-
KyJIbTeT ObUI IpeoOpa3oBaH BO 2-i1 MOCKOBCKMII MeOULIMHCKUI MHCTUTYT
(ubpIHe Poccuiickuii rocymapCcTBeHHbBIN MeAULIMHCKKI yHUBepcuTeT). JI. C. Mu-
HOp OmMucaa CMHAPOMBI reMaTOMMUENUY U SMUKOHYCa CIIMHHOTO MO3ra, U3y-
yaj HacJae[ACTBEHHbBIN TpeMop, CIIMHHYIO CYXOTKY. ITocie Hero kadenpoii py-
KOBOIMJI aBTOP LIMPOKO M3BECTHON KHUTU «HeBposormueckme CUHIPOMBI»
M. b. Kposnb. Ero cMeHMIT M3BECTHBIN CIIeLUATIUCT 110 U3YYEHUIO BereTaTuB-
HOJt HepBHOI1 cucTembl A. M. I'puamrTeitd. C 1948 o 1958 r. 3aBeayommm Ka-
denpoit 6bu1 H. Y. ®MaMMOHOB, MCCIeA0BABIINI IMTOAPXUTEKTOHUKY KOPbI
GOBIINMX TOTYLIAPUIA.

Figure 1: Text for Experiments, Serif Font




PA3BUTUE HEBPOJIOT'MU B POCCHN

OcHoBaTenem poccuickor HeBpoNaTonornmM nNpusHaetcs Anekcen SIKoBneBuy
KoxxeBHMKOB. ocne okoHYaHWs MeanLMHCKOro dakynbreTa MOCKOBCKOro yHUBEp-
CUTETA OH 3aLUMTUN AMCCEPTALMIO, MOCBALLEHHYH QYHKUMAIM BayxaatoLLero Hepea.
B 1890 r. M 6bIN0 OTKPbITO HOBOE 3aaHMe KNMHUKM HEpBHbIX BonesHel Ha [leBu-
ybem none. C 1901 r. nog pykoBoACTBOM KOXEBHMKOBA CTan M3naBatbCa «XKypHan
HEeBpOMATONOrUU U NCUXUATPUNY.

Mocne cmeptn B 1902 1. A. 4. KoxxeBHMKOBA pykoBoaMTenem kadeppbl ctan
B.K. Pot. CteneHb [OKTOpa MeaMuMHbl eMy Gblia NpMCBOEHA 33 MOHOrpadumio o
HepBHO-MbIWeYHow natonoruu. B. K. PoT onvcan KAMHUMKY HEBPONATUKM HAPYXXHOTO
KOXXHOro HepBa 6eapa M CUMMTOM «MOAYKYPTKU» NPU CUPUHTOMUENTUN.

B 1917 r. Ha 3aBepoBaHue kadenpon 6bin M3bpaH apyron yueHuk A. 4. Ko-
xeBHukoBa— I M. Pocconnmo. inutensHoe Bpems Pocconnmo pykoBoama HeBpo-
normyeckmnm otaeneHnem HosoekatepmMHUHCKOWM 6onbHUUBI, B 1911 1. co3pan yacT-
HYI0 A,ETCKYI0 HEBPOIOTMYECKYH KIIMHUKY, @ B 1923 r.— cneumanusnpoBaHHoe aeT-
CKOe OTAeNneHue B COCTaBe HEBPOIOrMYECKOW KNMMHMKU MOCKOBCKOTO YHUBEpCHUTE-
Ta. Anccepraumsa . U. Pocconnmo 6bi1a MOCBALWEHA U3YYEHMIO MPOBOASLLMX NYTEN
CNUHHOIO MO3ra. POCCONMMO akTUBHO Y4aCTBOBA B CO34aHUM HOBOMO HAaYYHOrO Ha-
npaBfieHUsi — aBUALMOHHOW MeanLMHbl. KonnyectBo ony6aMKOBaHHbIX UM paboT—
107.

C 1929 r. 3aBepytowmM Kadenpon, cosgaHHoi KoxkeBHMKOBBIM, K TOMY BpeMe-
HW Kadenporn HepBHbIX 6onesHer 1-ro MeaMLMHCKOrO MHCTUTYTa UM. CeueHOBa,
6bin E.K. Cenn.

OcHoBaTtenem co3gaHHon B Mockee B 1910 r. kadenpbl HepBHbIX BonesHew
MeaMLIMHCKOro dakynbTeTa BbiClumx )eHCKMX KypcoB 6bi yyeHuk A. 4. KoxeBHu-
koBa J1. C. MuHop. MNocne OkTabpbckon pesontouun 1917 r. atoT dakynsTeT 6610
npeobpasoBaH BO 2-11 MOCKOBCKUI MeAUUMHCKUIA MHCTUTYT (HbiHe POCCUICKMIA ro-
Cy[apCTBEHHbIN MeanumMHckui yHueepcuter). J1. C. MuHOp onncan CMHAPOMbI remMa-
TOMUENNUM U 3NUKOHYCA CMIMHHOMO MO3ra, U3yYaNl HAaCeACTBEHHbIA TPEMOP, CMUH-
Hyt0 cyxoTky. lNocne Hero kadenpov pykoBOLMA aBTOP LUMPOKO U3BECTHOM KHUMM
«HeBponornyeckue cnHapombl» M. b. Kponb. Ero cMeHMn M3BECTHbIVM cneumanuct
MO U3YYEHMIO BereTaTUBHOM HepBHOM cucTembl A. M. TpuHwTenH. C 1948 no 1958 r.
3aBeaywWwnM Kapenpoi 6o H. . ®UnMMoHOB, UCCNeaoBaBLINK LUMTOAPXMTEKTO-
HWMKY KOPbl GONbLUMX MOMYLLAPUNA.

Figure 2: Text for Experiments, Sans Serif Font




PA3BUTHUE HEBPOJIOTHN B POCCHHA. BOITPOCBI I10
TEKCTY

1. Kro sBasieTcs 0CHOBaTe/eM POCCUIICKOI HEBPOIIATONIOIm?

2. Kro 3amuTui guccepraimio, MOCBSIIEHHYI0 QYHKIMSIM OTyKIal0Iero
HepBa?

3. B KakoM rofy ObIJI0 OTKPBITO HOBOE 3maHue KIMHMKM HepBHBIX 60jIe3-
Hel1 Ha [leBuubeM 1oJjie?

4. Kax Ha3bIBaJICS XKypHaJI, KOTOPbIi M3HaBasICs IO pyKoBoAcTBOM KoxkeB-
HuKoBa c 1901 r.?

5. Kro omycasn KIMHUKY HEBPOIIATUM HAPY>KHOTO KOSKHOTO HepBa 6enpa?

6. Co3gaTenb YaCTHOM JeTCKOV HeBPOIOTUYeCKOV KTMHUKY ¢ 1911 1. 1 meT-
CKOT'O OTZIeJIeHNSI HEBPOJIIOTMYECKOM KIMHMUKY MOCKOBCKOTO YHUBEPCH-
TeTa?

7. Uemy 6buTa TIOCBALIEHA gucceprauys Poccommmo?
8. Ckonbko pabot 66110 omy6nkoBaHo Pocconnmo?

9. 3aBenmyrommii Kadeapbl HEPBHBIX O0JIE3HM 1-TO MEIUIIMHCKOTO MHCTU-
TyTa uM. CeueHoBa?

10. OcHoBaTenb Kadeapbl HEPBHBIX O0Ie3HE MEeIUIIMHCKOTO (aKynbTeTa
BoICIINX 5KeHCKUX KYPCOB?

Figure 3: Questions for Experiments, Serif Font




PA3BUTUE HEBPOJIOT'MN B POCCUW. BOMPOCHI MO TEKCTY

10.

. K70 siBnseTca ocHoBateneM pOCCMVICKOVi HEBPOI'IaTOJ'IOFMVI?

. K10 3awmtun gmuccepraumio, NocesileHHy0 QyHKUMAM BayxaatoLero Hep-

Ba?

. B kakoM rogy 66110 OTKpbITO HOBOE 3aaHWe KNWMHWKKM HepBHbIX BonesHel Ha

JeBnubeM none?

. Kak HasblBascs ypHan, KOTopbliA U34aBancs nog pykoBoacTBoM KoxeBHM-

koBa ¢ 1901 r.?

. KTo onucan knMHuKy HeBponaTtumn HapyXHOro KOXXHOro Hepea 6enpa?

. Co3patenb YacTHOM JETCKOM HEBPOOTMYEeCKoM KnnHmkM € 1911 r. n geTckoro

OTLENEHNS HEBPOIOTMYECKOM KIIMHUKM MOCKOBCKOrO YHUBEPCUTETA?

. Yemy 6bina noceaweHa gucceprtaumsa Pocconnmo?
. Ckonbko paboT 66110 onybnmkosaHo Pocconnmo?

. 3aBenylowmii kKapenpbl HEpPBHbIX 6onesHn 1-ro MegUUMHCKOrO MHCTUTYTA

M. CeyeHoBa?

OcHoBaTtenb kadenpbl HEPBHbIX 6osie3Hen MeaMUMHCKOro dakynbTeTa Bbic-
LUIMX XKEHCKMX KYpCOB?

Figure 4: Questions for Experiments, Sans Serif Font




Language: native language.
YearOfStudy: the year of study in the university.
Department: the department of specialization, either Therapy of Pediatrics.

DayOrEvening: whether the student was enrolled full-time (Day) or part-time
(Evening).

PreferredFontSize: the font size chosen by the subject from 8 pt, 12 pt, 14 pt
or 16 pt (the font size of the text was the same for all participants).

WordsPerMinute: number of words read per minute.
CorrectAnswers: number of correct answers.

Font: either Serif or SansSerif.

3. Correlations

The correlations in this section are shown using R syntax (R Development
Core Team, 2011) (see also Dalgaard, 2008; Venables and Ripley, 2010).

8.1. Data Analysis
First we read the data:

> data <- read.csv2("data.csv", header=T, sep = ",b",
+ stringsAsFactors=T,
+ na.strings="");

> summary(data) ;

Gender Age SchoolType SchoolGPA
female:188  Min. :20.00  Gymnasium : 65 Min. :2.000
male : 50 1st Qu.:21.00 Lyceum : 22 1st Qu.:2.000

Median :22.00  School 1111 Median :3.000
Mean :22.51  VillageSchool: 50 Mean :2.807
3rd Qu.:23.00 3rd Qu.:3.000
Max. :40.00 Max. :4.000

UniversityGPA  HomeworkTimeHours Language  YearOfStudy

Min. :1.000 Min. :1.000 Bashkir:65 Min. :4.000

1st Qu.:1.000 1st Qu.:2.000 Other :11 1st Qu.:4.000

Median :2.000 Median :2.000 Russian:75 Median :5.000

Mean :1.899 Mean :2.466 Tatar :86 Mean :4.954

3rd Qu.:2.000 3rd Qu.:3.000 NA's 1 3rd Qu.:6.000

Max. :4.000 Max. :4.000 Max. :6.000
NA's 14

Department DayOrEvening PreferredFontSize WordsPerMinute



Pediatrics: 99 Day :209  Min. : 8.00 Min. : 90.0

Therapy :139  Evening: 29 1st Qu.:12.00 1st Qu.:167.0
Median :12.00 Median :205.0
Mean :12.43 Mean :207.1
3rd Qu.:14.00 3rd Qu.:247.0
Max. :14.00 Max. :288.0
NA's 12

CorrectAnswers Font

Min. : 1.000 SansSerif:130

1st Qu.: 3.250 Serif :108

Median : 5.000

Mean : 5.227

3rd Qu.: 7.000

Max. :10.000

> attach(data)

Actually the participants were either 4th year of study full-time Therapy
students, or 5th year of study evening Therapy students, or 6th year of study
Pediatrics students:

> table(Department,DayOrEvening, YearOfStudy)

, » YearQOfStudy = 4

DayOrEvening

Department Day Evening
Pediatrics O 0
Therapy 110 0

, » YearQfStudy = 5

DayOrEvening

Department Day Evening
Pediatrics O 0
Therapy 0 29

, » YearOfStudy = 6

DayOrEvening

Department Day Evening
Pediatrics 99 0
Therapy 0 0

This created extra correlation between the data, which influenced the analysis.



3.2. Power calculation

Here we calculate the size of effect we can detect with our data. We define
the effect size as (Cohen, 1988)

1 — ol
d— [HL T K2 1
. (1)

where p1 and jp are in-group means, and o2 is the common standard deviation.
For the significance level of 0.05% and the power of 80% we obtain, using the
library pwr (Champely, 2009):

> library("pwr")

> n.SansSerif <- length(Font[Font=="SansSerif"]);

> n.Serif <- length(Font[Font=="Serif"]);

> pwr.t2n.test(nl=n.SansSerif,n2=n.Serif,sig.level=0.05,power=.80)

t test power calculation

nl = 130
n2 = 108

d = 0.3662576
sig.level = 0.05
power = 0.8

alternative = two.sided

According to the classification by Cohen (1988), this means that we can
detect large to medium effects (the sizes for small and medium effects are defined
correspondingly as 0.2 and 0.5).

8.8. Speed of reading

The averages for the speed of reading

> tapply (WordsPerMinute,Font,mean)

SansSerif Serif
207.9231 206.1759

> tapply (WordsPerMinute,Font,sd)

SansSerif Serif
49.68780 48.53572

Standard deviation is much larger than the distance between the means. This
is confirmed by standard tests:

> t.test (WordsPerMinute “Font)



Welch Two Sample t-test

data: WordsPerMinute by Font
t = 0.2735, df = 229.887, p-value = 0.7847
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-10.8389 14.3332
sample estimates:
mean in group SansSerif mean in group Serif
207.9231 206.1759

> t.test (WordsPerMinute“Font,var.equal=T)

Two Sample t-test

data: WordsPerMinute by Font
t = 0.2729, df = 236, p-value = 0.7852
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-10.86460 14.35891
sample estimates:
mean in group SansSerif mean in group Serif
207.9231 206.1759

> wilcox.test (WordsPerMinute “Font)

Wilcoxon rank sum test with continuity correction

data: WordsPerMinute by Font
W = 7290.5, p-value = 0.6091
alternative hypothesis: true location shift is not equal to 0

A more general model takes care of other parameters:

> summary(1lm(WordsPerMinute ~ . - CorrectAnswers, data=data))
Call:
Im(formula = WordsPerMinute ~ . - CorrectAnswers, data = data)
Residuals:

Min 1Q Median 3Q Max

-118.421 -32.181 -1.482 29.077 113.896

Coefficients: (1 not defined because of singularities)
Estimate Std. Error t value Pr(>|tl)

(Intercept) 434.21064 76.32528 5.689 4.15e-08 ***
Gendermale -4.95088 8.15999 -0.607 0.54467
Age -0.09453 1.41663 -0.067 0.94686



SchoolTypeLyceum -6.85142  12.11588 -0.565 0.57233
SchoolTypeSchool -8.85646 8.06324 -1.098 0.27327
SchoolTypeVillageSchool -23.80505 9.85260 -2.416 0.01652 *
SchoolGPA 6.91101 5.62283 1.229 0.22038
UniversityGPA 12.56799 4.96134 2.533 0.01202 *
HomeworkTimeHours -0.05641 3.58636 -0.016 0.98747
LanguageOther -28.12848 16.03343 -1.754 0.08079 .
LanguageRussian 3.70221 8.39798  0.441 0.65977
LanguageTatar 1.66382 8.07694 0.206 0.83699
YearOfStudy -39.87609  13.18435 -3.025 0.00279 *x*
DepartmentTherapy -70.60460 23.74876 -2.973 0.00329 *x*
DayOrEveningEvening NA NA NA NA
PreferredFontSize -1.29900 2.61183 -0.497 0.61945
FontSerif -6.46829 6.31671 -1.024 0.30699
Signif. codes: O 'x**x' 0.001 'sxx' 0.01 'x' 0.05 '.' 0.1 ' "1

Residual standard error: 46.04 on 215 degrees of freedom

(7 observations deleted due to missingness)
Multiple R-squared: 0.1732, Adjusted R-squared: 0.1156
F-statistic: 3.003 on 15 and 215 DF, p-value: 0.000216

It is impossible to separate effects of the year of study, department and whether
the participant was a full-time student due to correlations between the data.
Dropping the factors by one, we get

> dropl(1m(WordsPerMinute ~ . - CorrectAnswers - Department,
+ data=data), test='Chisq')

Single term deletions

Model:

WordsPerMinute ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + CorrectAnswers + Font) -
CorrectAnswers - Department

Df Sum of Sq RSS AIC Pr(>Chi)

<none> 455722 1784.7

Gender 1 780.3 456502 1783.0 0.529592
Age 1 9.4 455731 1782.7 0.944855
SchoolType 3 12808.6 468530 1785.0 0.093568 .
SchoolGPA 1 3202.1 458924 1784.3 0.203450
UniversityGPA 1 13601.7 469324 1789.4 0.009148 *x*
HomeworkTimeHours 1 0.5 455722 1782.7 0.986993
Language 3 8466.6 464188 1782.9 0.235485
YearOfStudy 1 3192.7 458915 1784.3 0.204112
DayOrEvening 1 18734.6 474456 1792.0 0.002284 *x*

10



PreferredFontSize 1 524.3 456246 1782.9 0.606289

Font 1 2222.6 457944 1783.8 0.289088

Signif. codes: O 's¥x' 0.001 'sxx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
> dropl(Im(WordsPerMinute ~ . - CorrectAnswers - DayOrEvening,
+ data=data), test='Chisq')

Single term deletions

Model:

WordsPerMinute ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + CorrectAnswers + Font) -
CorrectAnswers - DayOrEvening

Df Sum of Sq RSS AIC Pr(>Chi)

<none> 455722 1784.7

Gender 1 780.3 456502 1783.0 0.529592

Age 1 9.4 455731 1782.7 0.944855
SchoolType 3 12808.6 468530 1785.0 0.093568 .
SchoolGPA 1 3202.1 458924 1784.3 0.203450
UniversityGPA 1 13601.7 469324 1789.4 0.009148 x*x
HomeworkTimeHours 1 0.5 455722 1782.7 0.986993
Language 3 8466.6 464188 1782.9 0.235485
YearOfStudy 1 19389.6 475111 1792.3 0.001919 x**
Department 1 18734.6 474456 1792.0 0.002284 x*x
PreferredFontSize 1 524.3 456246 1782.9 0.606289

Font 1 2222.6 457944 1783.8 0.289088

Signif. codes: O '*¥x' 0.001 '*x*' 0.01 'x' 0.05 '.' 0.1 ' ' 1
> dropl(1m(WordsPerMinute ~ . - CorrectAnswers - YearOfStudy,
+ data=data), test='Chisq')

Single term deletions

Model:

WordsPerMinute ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + CorrectAnswers + Font) -
CorrectAnswers - YearOfStudy

Df Sum of Sq RSS AIC Pr(>Chi)

<none> 455722 1784.7

Gender 1 780.3 456502 1783.0 0.529592
Age 1 9.4 455731 1782.7 0.944855
SchoolType 3 12808.6 468530 1785.0 0.093568 .
SchoolGPA 1 3202.1 458924 1784.3 0.203450

11



UniversityGPA 1 13601.7 469324 1789.4 0.009148 **
HomeworkTimeHours 1 0.5 455722 1782.7 0.986993
Language 3 8466.6 464188 1782.9 0.235485
Department 1 3192.7 458915 1784.3 0.204112
DayOrEvening 1 19389.6 475111 1792.3 0.001919 **
PreferredFontSize 1 524.3 456246 1782.9 0.606289

Font 1 2222.6 457944 1783.8 0.289088

Signif. codes: 0 '*x**x' 0.001 '*x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

This shows that the result is influenced by university GPA and some combi-
nation of factors year of study, department and whether the participant was a
full-time student. Also, graduates of village schools have a certain disadvantage.

8.4. Number of Correct Answers

The averages:
> tapply(CorrectAnswers,Font,mean)

SansSerif Serif
5.353846 5.074074

> tapply(CorrectAnswers,Font,sd)

SansSerif Serif
2.198878 2.203242

Again, the difference is smaller than the variation. Standard tests:

> t.test(CorrectAnswers Font)

Welch Two Sample t-test

data: CorrectAnswers by Font
t = 0.9762, df = 227.907, p-value = 0.33
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-0.2849532 0.8444974
sample estimates:
mean in group SansSerif mean in group Serif
5.353846 5.074074

> t.test(CorrectAnswers Font,var.equal=T)

Two Sample t-test

data: CorrectAnswers by Font
t = 0.9764, df = 236, p-value = 0.3299

12



alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-0.2847459 0.8442901
sample estimates:
mean in group SansSerif mean in group Serif
5.353846 5.074074

> wilcox.test (CorrectAnswers ~Font)

Wilcoxon rank sum test with continuity correction

data: CorrectAnswers by Font
W = 7559, p-value = 0.3039
alternative hypothesis: true location shift is not equal to O

The general model:

> summary(lm(CorrectAnswers ~ . - WordsPerMinute, data=data))
Call:
Im(formula = CorrectAnswers ~ . — WordsPerMinute, data = data)
Residuals:

Min 1Q Median 3Q Max

-4.439 -1.472 -0.142 1.349 5.183

Coefficients: (1 not defined because of singularities)
Estimate Std. Error t value Pr(>[tl)

(Intercept) 12.22993 3.42197  3.574 0.000434 **x
Gendermale -0.53519 0.36585 -1.463 0.144959

Age 0.08866 0.06351 1.396 0.164178
SchoolTypeLyceum -0.83606 0.54320 -1.539 0.125243
SchoolTypeSchool -0.17761 0.36151 -0.491 0.623718
SchoolTypeVillageSchool 0.18625 0.44173 0.422 0.673712
SchoolGPA 0.42239 0.25209 1.676 0.095283 .
UniversityGPA 0.70299 0.22244  3.160 0.001803 x*x
HomeworkTimeHours 0.18091 0.16079 1.125 0.261796
LanguageOther -0.45697 0.71884 -0.636 0.525644
LanguageRussian -0.62542 0.37652 -1.661 0.098155 .
LanguageTatar -0.30069 0.36212 -0.830 0.407261
Year0fStudy -1.89933 0.59111 -3.213 0.001514 =*x
DepartmentTherapy -3.59753 1.06475 -3.379 0.000864 *x**
DayOrEveningEvening NA NA NA NA
PreferredFontSize 0.02044 0.11710 0.175 0.861616
FontSerif -0.33986 0.28320 -1.200 0.231441
Signif. codes: O '*x**x' 0.001 '*xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
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Residual standard error: 2.064 on 215 degrees of freedom

(7 observations deleted due to missingness)
Multiple R-squared: 0.163, Adjusted R-squared: 0.1046
F-statistic: 2.791 on 15 and 215 DF, p-value: 0.0005613

Interesting enough, the effect of village schools is not as pronounced here as in
the previous test.
Dropping factors by one:

> dropl(1lm(CorrectAnswers ~ . - WordsPerMinute - Department,
+ data=data), test='Chisq')

Single term deletions

Model:

CorrectAnswers ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + WordsPerMinute + Font) -
WordsPerMinute - Department

Df Sum of Sq RSS AIC Pr(>Chi)

<none> 916.04 350.24

Gender 1 9.118 925.16 350.52 0.1303844

Age 1 8.302 924.35 350.32 0.1488328
SchoolType 3 15.717 931.76 348.17 0.2691620
SchoolGPA 1 11.962 928.01 351.23 0.0834278 .
UniversityGPA 1 42.556 958.60 358.73 0.0012005 **
HomeworkTimeHours 1 5.393 921.44 349.59 0.2442156
Language 3 12.059 928.10 347.26 0.3883960
YearOfStudy 1 1.544 917.59 348.63 0.5328622
DayOrEvening 1 48.639 964.68 360.19 0.0005462 x***
PreferredFontSize 1 0.130 916.17 348.27 0.8564483

Font 1 6.136 922.18 349.78 0.2143006

Signif. codes: 0 '*x**' 0.001 '*xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
> dropl(Im(CorrectAnswers ~ . - WordsPerMinute - DayOrEvening,
+ data=data), test='Chisq')

Single term deletions

Model:

CorrectAnswers ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + WordsPerMinute + Font) -
WordsPerMinute - DayOrEvening

Df Sum of Sq RSS ATIC Pr(>Chi)
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<none> 916.04 350.24

Gender 1 9.118 925.16 350.52 0.1303844

Age 1 8.302 924.35 350.32 0.1488328
SchoolType 3 15.717 931.76 348.17 0.2691620
SchoolGPA 1 11.962 928.01 351.23 0.0834278 .
UniversityGPA 1 42.556 958.60 358.73 0.0012005 *x*
HomeworkTimeHours 1 5.393 921.44 349.59 0.2442156
Language 3 12.059 928.10 347.26 0.3883960
YearOfStudy 1 43.989 960.03 359.07 0.0009961 x*x*x*
Department 1 48.639 964.68 360.19 0.0005462 ***
PreferredFontSize 1 0.130 916.17 348.27 0.8564483

Font 1 6.136 922.18 349.78 0.2143006
Signif. codes: O 'x*xx' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
> dropl(Im(CorrectAnswers ~ . - WordsPerMinute - YearOfStudy,
+ data=data), test='Chisq')

Single term deletions

Model:

CorrectAnswers ~ (Gender + Age + SchoolType + SchoolGPA + UniversityGPA +
HomeworkTimeHours + Language + YearOfStudy + Department +
DayOrEvening + PreferredFontSize + WordsPerMinute + Font) -
WordsPerMinute - YearOfStudy

Df Sum of Sq RSS AIC Pr(>Chi)

<none> 916.04 350.24

Gender 1 9.118 925.16 350.52 0.1303844

Age 1 8.302 924.35 350.32 0.1488328
SchoolType 3 15.717 931.76 348.17 0.2691620
SchoolGPA 1 11.962 928.01 351.23 0.0834278 .
UniversityGPA 1 42.556 958.60 358.73 0.0012005 x*=*
HomeworkTimeHours 1 5.393 921.44 349.59 0.2442156
Language 3 12.059 928.10 347.26 0.3883960
Department 1 1.544 917.59 348.63 0.5328622
DayOrEvening 1 43.989 960.03 359.07 0.0009961 x*x*
PreferredFontSize 1 0.130 916.17 348.27 0.8564483
Font 1 6.136 922.18 349.78 0.2143006
Signif. codes: O '***x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

8.5. Correlation Between the Speed of Reading and the Number of Correct An-
swers

The speed of reading and the number of correct answers should be correlated.
This is confirmed by the analysis:

> summary (1m(CorrectAnswers “WordsPerMinute))
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Figure 5: Correlation Between the Speed of Reading and Number of Correct Answers

Call:
Im(formula = CorrectAnswers ~ WordsPerMinute)

Residuals:
Min 1Q Median 3Q Max
-5.1210 -1.5446 -0.1927 1.5157 4.7150

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 2.753216 0.598870 4.597 6.98e-06 *xx*
WordsPerMinute 0.011943 0.002814 4.244 3.15e-05 **x

Signif. codes: O '*¥x' 0.001 '**' 0.01 'x' 0.05 '.' 0.1 ' ' 1
Residual standard error: 2.126 on 236 degrees of freedom

Multiple R-squared: 0.07092, Adjusted R-squared: 0.06699
F-statistic: 18.02 on 1 and 236 DF, p-value: 3.151e-05

These factors are indeed correlated (see also Figure 5).
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