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Abstract

A writer may attempt to disguise their handwriting with the idea that in this way they may be able to hide their identity by
bringing about changes in the resultant handwriting. One of the methods may be shifting to the other hand — e.g. a person who
normally writes with their right hand switches over to their left hand in order to disguise their handwriting. In such a type of
disguised handwriting, a very peculiar type of inconsistency — mirror image writing — has been observed, which may help in
pinpointing the use of the unaccustomed hand to execute the disguise. In the present work, a detailed study of the mirror image
form of writing was conducted. The types of characters which are most frequently written in mirror image form were noted.
Gender differences in the tendency to write in the mirror image form were observed. The effect of various factors such as the
position of a character (letter) in a word, and whether a writer is copying a text or it is being dictated to them are also described.

It was found that “t” is the character most frequently written in mirror image form.
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1. Introduction

Disguised writings are encountered quite frequent-
ly by the document examiner, especially in the case
of anonymous letters. In such cases, establishing the
identity of the writer of disguised writings is a diffi-
cult task because of the inconsistencies in the writing.
The perpetrator thinks that by disguising their hand-
writing they may be able to hide their identity. But,
as has been rightly pointed out, excessive precautions
taken to commit a wrong may cause the introduction
of more mistakes. One of the preferred ways to dis-
guise handwriting is to write with the unaccustomed
hand. Disguising by writing with the unaccustomed
hand causes the introduction of features in the writ-
ing which can make it distinct from other writings.
One such feature is the presence of mirror writing.
It is a commonly found inconsistency where certain
characters in inverse form/shape are present. Dzied-

zic (2011, 2013) carried out experiments in which
right-handed writers were trained to write with the
left hand. Three years of training with the unaccus-
tomed hand resulted in many changes in the writing.
It was observed that these changes were functions of
motor skills of the hand, causing differences between
writings written by the accustomed and unaccus-
tomed hand. However, some features showed simi-
larities because they were linked to the human psy-
chological sphere. Buchwald (1878) coined the term
“mirror writing”: it is defined as “an unusual script,
in which the writing runs in the opposite direction to
normal, with individual letters in reversed direction,
so that it is most easily read using a mirror” (Schott,
2007). McIntosh and Sala (2012) explored various
manifestations of mirror-writing and described unin-
tentional mirror-writings. Schott and Schott (2004)
observed that mirror writing is more easily undertak-
en by left-handers. A high prevalence of left-handed
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mirror writing was observed among those whose na-
tive languages are traditionally written in a leftward
direction, including Chinese, Japanese, and Hebrew.
Schott (2007) described the reasons for mirror images
formed in left-handed writing and the factors that tend
to inhibit mirroring. Tankle and Heilman (1983) found
that left-handers wrote mirror words (but not normal
words) faster than did right-handers. Tucha, Aschen-
brenner, Lange (2000) and Zaman, Karolina, Roberts
(2002) examined left- as well as right-handed subjects
under normal- and mirror-writing conditions. The nor-
mal- and mirror-writing performance of lefthanders,
right-handers, and left-handed subjects who habitu-
ally write with their right hand was examined. Vaid
and Davis (1989) compared the mirror writing ability
of normal right- and left-handed adults as a function
of the hand used and hand use order. They obtained
evidence that mirror writing was faster in those who
started the task with their right hand. Yang (1997) in-
vestigated mirror writing using legal Chinese charac-
ters and illegal pseudo characters. They reported that
mirror writing with legal (official) characters was ex-
ecuted better than normal writing and mirror writing
with pseudocharacters. Zaman, Karolina, and Roberts
(2002) used fMRI (functional Magnetic Resonance
Imaging) to study the neural correlates of normal and
mirror writing of the alphabet. The mirror writing acti-
vation was bilateral in both groups of subjects whether
the preferred (accustomed) or non-preferred (unaccus-
tomed) hand was used.

Mirror writing may not be very frequent but when
found it may help in drawing inferences about the
method of disguising handwriting. Very little work on
this aspect of disguise has been reported in the litera-
ture (Dawson, 1985). Therefore, in the present study,
we attempted to examine in detail — with respect to
mirror writing and handedness — which strokes are
more prone to be written in mirror image, how this af-
fects the overall appearance of the writing, and wheth-
er mirror writing stroke formation is different from
that of normal writing etc.

2. Method

In the present study, handwriting samples were
collected from skilled writers who were college and
university students: 50 males and 50 females, all
right-handed. None of the subjects were suffering from
any type of disease affecting the brain or neuro-mus-
cular co-ordination. These handwriting samples were
executed with both hands — the accustomed as well as
the unaccustomed hand — on white paper. The hand

with which the given subject was accustomed to write
in their normal routine was termed the accustomed
hand, and, conversely, where the subject wrote with
the hand other than the accustomed hand, the writ-
ing was described as having been executed with the
unaccustomed hand. Throughout the text of this re-
search paper, these terms should be understood in this
way. Furthermore, none of the subjects was trained to
write with the unaccustomed hand. The handwriting
samples contain a standard passage in English with
all capital as well as small letters of the alphabet and
numbers from 0 to 9. The handwriting samples contain
cursive (italic) handwriting written by ball point pen.
The subjects were asked to generate their handwriting
samples by the copying method as well as by the dicta-
tion method. In this way, the total number of handwrit-
ing samples amounted to 400, with four handwriting
samples being collected from each subject. Each sam-
ple was studied for mirror writings. Those characters
which were identified as having been written in that
fashion (mirror) were recorded and further studied for
other characteristics of form and formation with the
help of a magnifying glass. Two examiners having
4 and 30 years of research experience in handwrit-
ing examination respectively evaluated the collected
handwriting samples together.

3. Results and discussion

It was observed that mirror writings were not pres-
ent in writings executed with the accustomed hand (by
the copying method as well as the dictation method),
and thus no writer had a mirror image in writings writ-
ten with the right-hand. Left-hand writings — that is
writings with the unaccustomed hand — contained mir-
ror writings. Only some of the characters in a word
were written in mirror image form. As writing sam-
ples were obtained by dictation as well as by copying
a text, samples executed in both these ways were also
compared for mirror writings. It was found that not
all the writers generated mirror writings in their hand-
writings with the unaccustomed hand. In writings by
male writers, 40 (80%) writers generated mirror writ-
ings, as compared to 22 (44%) in the case of female
writers. In the case of writings obtained from the writ-
ers when they were asked to copy a text, these num-
bers decreased significantly in males (64%) but did not
vary significantly in the case of female writers (48%).
Thus, two observations can be made:

— female writers have less tendency to write in the
mirror writing form;

Problems of Forensic Sciences 2016, vol. 106, 444-455
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— there are significant differences between the num-
bers of male writers with mirror writings when they
write in dictation and copying mode.

Though the exact reason for these gender dif-
ferences with respect to mirror writings could not
be ascertained, a thought may be given to the habit
among female writers of writing a bit more slowly.
Thus women may be inhibiting the formation of mir-
ror images in writing. Middleton (1938) reported on
the speed of writing of female writers, observing that
women write more slowly and achieve a better finish.
This may be indirectly supported by the findings in the
case of male writers. There was a significant differ-
ence between frequencies in the case of dictation and
copying. From this it can be inferred that while males
have stronger neuro-muscular make-up, it is difficult
for them to make their left hand write normally with-
out mirror images. Further research is going on in this
direction to find a more scientific basis for this.

It was observed that there is not much difference
between characters written in mirror image form by
a particular writer in text that has been copied or dic-
tated. This is shown in Figure 1a and 1b.

It is interesting to note that in the present study,
not even a single writer wrote the whole text in mir-
ror image form. Just a few particular characters were
written in mirror image form. A search of the literature
by the authors did not reveal even a single paper men-
tioning writing having all the strokes written in mirror
form. Only a few characters were found to be written
in mirror image form by both male and female writers.
Many characters (in mirror image form) were com-
mon to both sexes while some were written only by
one of the sexes. The frequencies of characters which
were written in mirror image form are presented in Ta-
ble 1. As evident from Table 1, the lower case letter

Unaccustomed copied

- e

=5

“t” was the most frequent character found to be written
in mirror image form. It was also observed that dif-
ferent writers may write different characters in mirror
image form, although many characters were found to
be common in the writings of different writers. This is
shown in Figure 2.

Nine different letters and the numeral “9” were
found in mirror image form (t, g, e, v, 7, q, S, &, d) in
the writings of male writers, while seven characters
(t, g, e,s,a, d, f) were found in mirror image form in
texts by female writers. Mirror image letters common
to both sexes are shown in Figure 3a, 3b, 3¢, 3d and
3e. This observation leads us to infer that irrespective
of the gender of the writers, t, g, e, s, a, and d are the
most frequent characters which tend to be written in
mirror image form. Among these, the character “t”
was found to be the most frequently written in mirror
image form in unaccustomed writings of both the sex-
es. While the character “f” was found in mirror image
form in female writings only, y, z, and q were found to
be present in male writings only.

One female writer wrote the letter “f” in an entirely
different orientation to that of (regular) mirror image
form with her unaccustomed hand, as shown in Figure
4a. In a regular mirror image, a character is reversed
(reflected) around a vertical axis, but in this case, the
character “f” has been reversed around a horizontal
axis, resulting in a character that looks like the letter
“t” (lower case).This indicates extreme neuro- muscu-
lar disorientation which may be exceptional and found
only in one writer.

Similarly, in Figure 4b, one male writer wrote the
letter “e” — with his unaccustomed hand — in an en-
tirely different orientation to that of the usual mirror
image form.

Unaccustomed dictated

Fig. 1. No specific differences between mirror images produced under the copying and dictation methods.
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Accustomed hand Unaccustomed hand

% doa fop -
19T

Figure 2. Mirror images in handwritings by different subjects.

(the numeral 9)

Table 1
Mirror images executed by right-handed males and females. Total — 50 males and 50 females (right-handers)
S.No. Characters Male Female
Copied Dictation Copied Dictation
1 t 29 36 22 18
2 g 02 03 02 03
3 e 00 01 01 00
4 y 02 02 00 00
5 z 01 00 00 00
6 q 01 01 00 00
7 s 05 04 01 00
8 a 01 00 00 01
9 d 00 01 00 01
10 Numeral 9 01 00 00 00
11 f 00 00 01 01
12 Mirror image absent 18 10 26 28

Problems of Forensic Sciences 2016, vol. 106, 444-455
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Figure Character Accustomed hand Unaccustomed hand (male) Unaccustomed hand (female)

3a ¢ W0Lth m{ﬁiﬁ_f ~J
w e G5 <o \%.%‘\g
© R Bucklel eeRige
3d a (ow CQEQ_ 'Q%\q

|

e TP i

Fig. 3. Common mirror images in writings by male and female subjects.

Accustomed hand Unaccustomed hand

" Codtk Qbo’\_”tf_gh
4b C\‘Y’QQU\ 4\5®(9

Fig. 4. Unusual mirror image of letter “f” in handwriting by a female subject and “e” by a male subject.

Problems of Forensic Sciences 2016, vol. 106, 444-455
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De Ajuriaguerra, Diatkine, and De Gobineau
(1956) mentioned that these types of writing devia-
tions may be due to a sudden change in hand and thus
difficulty with directional orientation. In the present
work it was also observed that a change in the hand
for writing resulted in spontaneous changes in normal
writing. Mirror images are formed due to an uncon-
trolled grip of the writing instrument with the unac-
customed hand. Even though the writer always tries to
write the characters correctly with the unaccustomed
hand, due to the uncontrolled grip of the pen, the let-
ters are formed abruptly, and thus, by chance, mirror
images are formed. From the forensic point of view,
if we consider a case where a writer tries to disguise

Accustomed hand

" Suekles,
. QUUT‘/

: »5}:;0%60\

Fig. 5. Mirror images with the unaccustomed hand.

Unaccustomed hand

their handwriting by intentionally using their unaccus-
tomed hand then it is quite possible that mirror images
may appear in their disguised writing, which in turn
may give an indication of the mode of disguise, which
has been shown in Figure 5.

It is interesting to note that particular characters are
not consistently (repeatedly) written in mirror image
form. For example, if in a given person’s handwriting
executed by the unaccustomed hand, any given let-
ter, say lower case letter “t”, appeared 20 times in the
whole text (including instances of mirror writing of
the letter “t”), the letter “t” would not necessarily be
executed in mirror image form all 20 times (Figure 6).

Unaccustomed hand

Buckied
Sy
Hported

To oy

e Nan

6¢

- ‘}y@om

Fig. 6. Normal writing and mirror writing of letter “t” in text written by a particular subject using the unaccustomed hand.
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Furthermore, it appears that the position of a char-
acter in a word affects the frequency of writing of the
given character in mirror image form. As evident from
Figure 7, the letter “t” is written in mirror image form
in the initial as well as the medial position in the words
“the” and “antique” but it is not so in the terminal posi-
tion in the word “Rohit”. However, in another word —
“spotted” — both the “t’s” are in a medial position but
only one of them is in mirror image form. So it is clear
that mirror images are mostly found in the initial and
middle position and rarely found in the terminal posi-
tion. Similarly, in Figure 8, in the word “eggs” (which
contains a double “g”), one of the “g’s” is written in
the normal way while the other is written in mirror
image form.

A double “g” is present in the word “egg”. How-
ever, it is not always the same “g” that is written in
mirror image form. It may differ from writer to writer.

Unaccustomed hand

Initial position Middle position

»

Q. @nﬁ QUL

It was observed that in many words more than one
character is written in mirror image form. Many writ-
ers produce multiple mirror images of various letters
such ast, s, a, 1, e, and q, etc. in a particular sample, as
shown in Figure 9.

Particularly in cases of anonymous letters where
disguise is attempted, it can be assumed that for
a longer text, disguise is not possible, and disguise de-
fects will be obvious under observation. In such cases,
when mirror writings are observed, then it can defi-
nitely be concluded that the anonymous writer must
have used their unaccustomed hand to write the dis-
guised text in question.

Terminal position

ol
!\{J':i l'

s potied

Fig. 7. Mirror images of the letter “t” in the initial and middle position in a particular subject.

Mirror images executed by the unaccustomed hand

e

; :‘::\j, \\]‘.% C
b W
8b N

gc w_ﬁo 8d e%.f\

Fig. 8. Character “g” in mirror image form.
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Accustomed hand

9a

Unaccustomed hand

Puvinesd, Jumen?

’ S]eo'”@' gp@w

9d

ah{{@wz

9¢

AN DA ¢

Fig. 9. Multiple mirror images in particular samples produced by five different subjects.

4. Conclusion

In an attempt to disguise writing, a writer may shift
to their unaccustomed hand with the idea that signifi-
cant changes in the appearance of the writing will help
to hide their authorship successfully. But such a writer
is unaware that in doing so they have introduced one
feature in their writing which is very specific (unusual),
indicating that the hand for writing has been changed
to perform the disguise. The mirror image form of the
writing was studied and it was found that it is not pos-
sible for a writer to write a whole text in mirror image
form. It was found that only certain letters were more
conducive to being written in that form. Lower case
“t” was found to be the most frequently written letter
in mirror image form. Female writers tend to write less
frequently in the mirror image form. It is difficult at
this stage to elucidate a pattern of mirror imaging for
writing but it can definitely be said that if mirror image
writing is present in a person’s writing then there must
be an attempt to disguise the handwriting by changing
the writing hand.
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PISMO LUSTRZANE — CECHY PISMA W TEKSTACH NAPISANYCH
INNA REKA NIZ UZYWANA ZAZWYCZAJ

1. Wstep

Biegli z zakresu analizy pisma i dokumentdéw bardzo
czesto spotykaja si¢ z maskowaniem cech pisma, zwtasz-
cza w przypadku anoniméw. Wowczas ustalenie autora
tekstu wydaje si¢ szczeg6lnie trudne ze wzgledu na brak
spojnych cech pisma. Niemniej jednak, kiedy przestgpca
zastanawia si¢, jak zamaskowaé swdj charakter pisma,
to niejednokrotnie nadmierna dbatos$¢ o ukrycie wiasci-
wych jego cech przyczynia si¢ do powstania btedow,
dzigki ktorym autor tekstu moze zosta¢ zidentyfikowa-
ny. Jednym z najczeSciej wykorzystywanych sposobow
maskowania charakteru pisma jest pisanie inng r¢ka niz
uzywana zazwyczaj do pisania. W takim przypadku do
stylu pisma wprowadza si¢ nowe cechy, ktore powoduja,
iz pismo to rdzni si¢ od sporzadzanego reka zwykle wy-
korzystywang do pisania.

Jedna z takich cech jest wystgpowanie pisma lustrza-
nego, tzn. ze w piSmie niektore litery wystepuja w for-
mie swojego lustrzanego odbicia. Dziedzic (2011, 2013)
opisat eksperymenty, w ktorych porownywat teksty spo-
rzadzone r¢kg uzywang zazwyczaj do pisania z tekstami
napisanymi druga r¢ka. Osoby badane ¢wiczyly przez
pewien czas pisanie inng r¢ka niz ta, ktorej uzywajg za-
zwyczaj. Na podstawie przeprowadzonych badan autor
zaobserwowatl m.in. wiele zmian w charakterze pisma
osoby, ktdora ¢wiczyla przez trzy lata pisanie druga reka.
Zmiany te byty zwigzane z funkcjami motorycznymi reki
piszacej. Ponadto kilka cech pisma wykazywato podo-
bienstwo, poniewaz zwigzane byly z przyczynami natury
psychologicznej. Buchwald (1878) jako pierwszy zdefi-
niowat termin pisma lustrzanego jako ,,niecodzienny za-
pis, w ktorym wyrazy napisano w kierunku przeciwnym
do normalnego, a pojedyncze litery pisane sa w taki spo-
sob, ze latwo mozna je odczytaé, patrzac na nie w lustro”
(Schott, 2007). Mclntosh i Sala (2012) badali r6zne cechy
pisma lustrzanego oraz opisali przypadki powstania ta-
kiego pisma w sposob niecumyslny. Schott i Schott (2004)
zaobserwowali, ze pismo lustrzane najczesciej wystepuje
w tekstach pisanych przez osoby leworgczne nalezace do
tych nacji, gdzie jezyk ojczysty jest tradycyjnie pisany od
prawej do lewej strony, m.in. w jezyku chinskim (manda-
rynskim), japonskim oraz hebrajskim. Schott (2007) opi-
sal przyczyny powstawania pisma lustrzanego w przy-
padku oséb leworecznych, w tym czynniki eliminujace
ten efekt. Tankle 1 Heilman (1983) ustalili rowniez, ze
osoby leworeczne pisza stowa w odbiciu lustrzanym
czesciej niz robig to osoby praworgczne. Tucha, Aschen-
brenner i Lange (2000) oraz Zaman, Karolina i Roberts
(2002) analizowali pismo sporzadzone przez osoby pra-

wo- 1 leworgczne zarowno rekg zazwyczaj uzywana do
pisania, jak i w formie odbicia lustrzanego oraz anali-
zowali oni podobnie sporzadzone probki pisma napisane
przez osoby leworgczne przyuczone do pisania prawa
reka. Vaid i Davis (1989) analizowali powstanie pisma
lustrzanego u 0s6b prawo- i leworgcznych w zalezno$ci
od tego, ktorg rgka je sporzadzono. Zaobserwowali, ze
pismo lustrzane wystgpowato czesciej u osob, ktore pi-
saty prawa reka. Yang (1997) analizowal pismo lustrza-
ne w jezyku chinskim (mandarynskim). Na podstawie
przeprowadzonych badan zaobserwowal, ze znaki/litery
oficjalne napisane w formie odbicia lustrzanego pisano
na ogot staranniej niz inne znaki wystgpujace w jezyku
chinskim. Zaman, Karolina i Roberts (2002) uzyli tech-
niki obrazowania rezonansem magnetycznym (fMRI)
w celu ustalenia, czy wystgpuja jakie§ roznice w pracy
moézgu, gdy tekst pisany jest r¢ka zazwyczaj uzywang
do pisania w stosunku do sytuacji, gdy piszacy napisat
znaki w formie pisma lustrzanego. Nie stwierdzono réz-
nic w obrazach uzyskanych z wykorzystaniem rezonansu
magnetycznego w obrebie obu porownywanych grup.

Pismo lustrzane nie jest czesto spotykane w tekstach,
ale gdy wystepuje, to moze pomoc w ustaleniu sposobu,
w jaki osoba piszaca tekst dokonata maskowania swo-
jego charakteru pisma. Obecnie istnieje niewiele prac
na ten temat (Dawson, 1985). Dlatego tez w publikacji
opisano rezultaty badan pisma lustrzanego, a w szcze-
g6lnosci, czy jego powstanie ma zwigzek z tym, ktorg
reka poszczegolne znaki zostaly zapisane oraz jaki ma to
wplyw na ogdlny ksztalt pisma.

2. Metoda

Probki pisma uzyskano od studentdw piszacych recz-
nie codziennie (50 m¢zezyzn i 50 kobiet praworgeznych).
Zadna z badanych 0s6b nie cierpiata na choroby majace
wplyw na czynnosci mozgu lub koordynacje migsniowo-
nerwowa. Kazda z osob sporzadzata teksty na biatym
papierze, wykorzystujac w tym celu prawa rgke (na co
dzien uzywang do pisania), jak i reke lewa (nie wykorzy-
stywana na co dzien do pisania). Jako pismo standardowe
uznano te, ktore napisano r¢kg zazwyczaj uzywana do
pisania, a napisane druga reka okreslono jako niestandar-
dowe. Ponadto zadna z osdb, od ktdrej pozyskano mate-
rial badawczy, nie ¢wiczyla wezeséniej pisania inng reka
niz uzywang zazwyczaj. Probki pisma zawieraly litery
z alfabetu angielskiego z uwzglgdnieniem duzych i ma-
tych liter oraz cyfr od 0 do 9. Prébki pisma sporzadzono
kursywa, dtugopisem. Kazda z osob sporzadzata teksty
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metoda kopiowania oraz metoda dyktanda. Ostatecznie
kazdy uczestnik badania sporzadzil tekst czterokrot-
nie, co dato tacznie 400 probek pisma. W celu ustalenia
sposobu kreslenia liter, badania prowadzono z wyko-
rzystaniem lupy powiekszajacej. Prowadzito je dwoch
biegtych, jeden z czteroletnim, a drugi trzydziestoletnim
doswiadczeniem w analizie pisma rgcznego.

3. Wyniki i dyskusja

Na podstawie przeprowadzonych eksperymentow
stwierdzono, ze pismo lustrzane nie wystgpuje w tek-
stach sporzadzonych rekg prawa, a wigc ta, ktorg na co
dzien postuguja si¢ osoby bioragce udziat w badaniach.
Cechy te nie byly widoczne w tekstach sporzadzonych ta
reka bez wzgledu na sposob, jaki wykorzystano w celu
otrzymania probek pisma (metoda kopiowania czy me-
toda dyktanda). Co cickawe, w tekstach sporzadzonych
przez te osoby z uzyciem r¢ki lewej, tj. niewykorzy-
stywanej na co dzien w sporzadzaniu pisma r¢cznego,
byly obserwowane odbicia lustrzane. Dotyczylo to jed-
nak jedynie kilku liter w danym stowie. Ze wzgledu na
fakt, iz kazda z osob sporzadzata tekst dwoma rodzajami
metod — poprzez kopiowanie (przepisywanie), jak i dyk-
tando, zbadano rowniez wpltyw zastosowanej metody
na pojawianie si¢ odbi¢ lustrzanych w tekscie sporza-
dzonym przez osoby postugujace si¢ lewa reka. Autorzy
zaobserwowali, ze cechy lustrzane pisma nie byly wi-
doczne w tekstach wszystkich osob, ktére wykonywaty
je reka nieprzyuczong. Gdy do pozyskania probki pisma
wykorzystano metod¢ dyktanda, cechy te zaobserwo-
wano w 40 przypadkach (80%) tekstow sporzadzonych
przez mezczyzn oraz w 22 przypadkach (44%) tekstow
sporzadzanych przez kobiety. Gdy probki napisano me-
toda kopiowania, cechy pisma lustrzanego zmniejszyty
si¢ znaczaco w przypadku mezczyzn, tj. spadly do 64%,
natomiast w przypadku kobiet pozostaly praktycznie na
tym samym poziomie (48%).

Na podstawie otrzymanych wynikéw mozna wysnuc
nastepujace wnioski:

— pismo kobiet rzadziej zawiera cechy pisma lustrzane-
£0;

— w przypadku pisma me¢zczyzn wystepuja znaczg-
ce roznice w wystegpowaniu cech pisma lustrzanego

w zaleznosci od tego, czy napisali oni tekst metoda

kopiowania, czy tez metodg dyktanda.

Chociaz przyczyny roznic w czgstotliwosci wystepo-
wania cech pisma lustrzanego pomig¢dzy plciami nie sa
do konca znane, to przypuszcza si¢, iz na ich pojawianie
si¢ moze wptywac fakt, ze kobiety pisza na ogoét wolniej,
co moze wptywac na staranno$¢ ich pisma. Middleton
(1938) rowniez zaobserwowat, ze szybkos¢ pisania przez
kobiety jest mniejsza niz mezczyzn, dzigki czemu ich pi-
smo jest zdecydowanie bardziej staranne. Ta obserwacja

moze by¢ posrednio potwierdzona przez rezultaty uzy-
skane podczas analizy pisma me¢zczyzn, a szczeg6lnie
to, ze zaobserwowano duzg roéznic¢ pomigdzy probkami
pisma otrzymanymi metoda dyktanda w stosunku do me-
tody kopiowania. Moze to byé spowodowane faktem, ze
mezczyzni maja bardziej napigte migsnie, co sprawia, ze
sporzadzanie przez nich tekstu reka lewa jest zdecydo-
wanie trudniejsze. Niemniej jednak, aby pelniej wyttu-
maczy¢ to zjawisko potrzebne sa dalsze badania, ktore sa
obecnie w trakcie realizacji.

Na podstawie przeprowadzonych eksperymentow
zaobserwowano natomiast, ze w przypadku konkretne;j
osoby sporzadzajacej tekst reka lewa, przyuczong do
pisania, nie ma istotnych réznic w sposobie nakreslenia
liter posiadajacych cechy odbicia lustrzanego bez wzgle-
du na metodeg, ktora zostala wykorzystana do pozyskania
probek, tj. metoda kopiowania (rysunek la) czy metoda
dyktanda (rysunek 1b).

Co interesujace, na podstawie przeprowadzonych
badan nie zaobserwowano, aby ktérakolwiek z osob
sporzadzita caty tekst w formie pisma lustrzanego. Ce-
chy te dotyczyly jedynie pojedynczych liter obecnych
w danym tekscie. Rowniez w literaturze przedmiotu nie
odnaleziono zadnych wzmianek, by ktorykolwiek z ba-
daczy zajmujacych si¢ tym tematem stwierdzit cho¢ je-
den przypadek, gdy dana osoba sporzadzitaby caly tekst
w formie takiego pisma. Tylko kilka liter w kazdym
z tekstow wykazywato wspomniane cechy, zardwno spo-
rzadzonych przez mezczyzn, jak i przez kobiety. W for-
mie pisma lustrzanego wystgpowaty zwykle te same lite-
ry bez wzgledu na ple¢ sporzadzajacego tekst. Niemniej
jednak kilka liter nakreslonych w formie pisma lustrza-
nego dotyczyto wylacznie tekstow sporzadzonych przez
dang ple¢. Czestos¢ wystgpowania poszczegdlnych liter
w formie pisma lustrzanego w analizowanych tekstach
przedstawiono w tabeli 1. Jak z niej wynika, najczesciej
w formie tej kre§lono matg litere ,,t”. Autorzy zaobser-
wowali rowniez, ze to, jakie litery kreslono w formie od-
bicia lustrzanego, byl zalezny od osoby sporzadzajacej
tekst (rysunek 2).

Dziewie¢ roznych liter oraz cyfra ,,9” wystepowaty
w formie lustrzanego odbicia (t, g, ¢, v, Z, q, S, a, d) w pi-
$mie mezezyzn, a tylko siedem liter (t, g, ¢, s, a, d, f)
w pismie kobiet (rysunek 3a, 3b, 3¢, 3d i 3e). Niezaleznie
od plci, nastepujace litery: t, g, e, s, a, d wystepowatly
najczesciej w formie lustrzanego odbicia. Cechy pisma
lustrzanego najczeSciej dotyczyly litery ,,t” niezaleznie
od pfci. Litera ,,f” w formie odbicia lustrzanego kreslona
byta tylko w pismie kobiet, a litery v, z, q tylko w pi$mie
mezezyzn.

Na podstawie przeprowadzonych eksperymentow
odnotowano réwniez, iz jedna z kobiet napisata litere ,,f”
w zupehnie innym kierunku niz jej odbicie lustrzane, kre-
$lac ja reka przyuczona do pisania, tj. lewa (rysunek 4a).
W przypadku tego niestandardowego odbicia lustrzane-
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go, litera ,,f” zostala napisana tak, ze wyglada jak mata
litera ,,t”, co wskazuje na bardzo mocng dysfunkcje koor-
dynacji migsniowo-ruchowej u tej osoby. Podobnie jeden
z mezezyzn w tekscie wykonanym reka przyuczona, tj.
lewa, nakreslit litere ,,e” calkowicie odwrotnie niz jej od-
bicie lustrzane (rysunek 4b).

De Ajuriaguerra, Diatkine, i De Gobineau (1956)
stwierdzili, ze taki rodzaj odstgpstw w cechach pisma
moze by¢ zwiazany z tym, ze podczas pisania nastg-
pita nagta zmiana reki wykorzystywanej do kreslenia
tekstu, co mogto utrudni¢ utrzymanie kierunku pisania.
W przedstawionych badaniach autorzy zaobserwowa-
li ponadto, ze zmiana r¢ki wykorzystywanej do pisania
spontanicznie wptywa na pismo sporzadzane r¢ka na co
dzien wykorzystywang do kreSlenia tekstu. Natomiast
pismo lustrzane powstaje w wyniku niekontrolowanego
trzymania narzg¢dzia pisarskiego w nieprzystosowanej do
pisania r¢ce. Pomimo iz osoba piszaca zawsze stara si¢
napisa¢ kazda liter¢ poprawnie, gdy pisze r¢ka nieprzy-
stosowang do pisania, to ze wzgledu na niekontrolowany
sposob trzymania narzgdzia pisarskiego litery sg kreslo-
ne nagle, a pismo lustrzane powstaje w niekontrolowany
sposob. Z punktu widzenia biegltego sadowego, jezeli
zatozymy, ze osoba piszaca chce ukry¢é swoj charakter
pisma poprzez intencjonalne uzycie reki nieprzystosowa-
nej do pisania, to wowczas jest prawdopodobne, ze w ta-
kim tekscie pojawi si¢ pismo lustrzane, co z kolei moze
wskazywaé na prob¢ maskowanie pisma (rysunek 5).

Co interesujace, podczas analizy wynikéw badan
zaobserwowano, ze nawet w przypadku tekstow spo-
rzadzonych przez dang osobg, brak jest powtarzalnosci
w sposobie kreslenia ktorej$ z liter w formie odbicia lu-
strzanego. Przyktadowo, w tekscie sporzadzonym reka
nieprzystosowana, tj. lewa, gdy mata litera ,,t” wystepo-
wata w catym tekscie 20 razy, to nie za kazdym razem
zostata ona nakreslona przez t¢ osob¢ w formie odbicia
lustrzanego (rysunek 6).

Ponadto przeprowadzone badania daja podstawe do
stwierdzenia, ze miejsce, w ktorym wystepuje dana li-
tera w stowie, determinuje to, czy wystapi ona w formie
odbicia lustrzanego czy tez nie. Przykladowo na rysun-
ku 7 przedstawiono sytuacje, gdy litera ,,t” jest napisana
w formie odbicia lustrzanego, wystepujac na poczatku
badz w $rodku stowa (tutaj stowa ,,the” oraz ,,antique”).
Nie wystepuje jednak w tej formie, gdy znajduje si¢ na
koncu stowa, np. w stowie ,,Rohit”. Co ciekawe, w sto-
wie ,,spotted” obie litery ,t” wystepuja w $rodku, ale
tylko jedna z nich ma cechy odbicia lustrzanego. Oczy-
wiste jest wiec, ze litery w formie odbicia lustrzanego
wystepuja gltdwnie wtedy, gdy znajduja sa na poczatku
lub w $rodku stowa, a nie wystgpuja w tej formie, gdy
usytuowane sg na koncu stowa. Podobng sytuacje za-
obserwowano w przypadku podwdjnego ,,g” w wyrazie
,»egg” — co przedstawiono na rysunku 8 — a wigc jed-
na z liter ,,g” pisana jest w normalnej formie, podczas

gdy druga w formie odbicia lustrzanego. Co ciekawe,
niektorzy uczestnicy badania obie litery ,,g” w tym wy-
razie kreslili w formie odbicia lustrzanego. Podwojne
»Z” wystepuje w stowie ,,egg” u réznych osob, ale nie za
kazdym razem to samo ,,g” jest pisane w formie odbicia
lustrzanego.

Zauwazono, ze w wielu stowach wigcej niz jedna li-
tera wystepowata w formie odbicia lustrzanego. Rowniez
u wielu osob, wiele réznych liter wystgpowalo w takiej
formie, np. t, s, a, 1, ¢, @ W probce pokazanej na rysun-
ku 9.

Przeprowadzone badania daja podstawe do twier-
dzenia, iz w przypadku diugich tekstéw sporzadzanych
reka nieprzyuczona do pisania nie jest mozliwe calko-
wite zamaskowanie cech pisma przez autora tekstu.
Stad w przypadku dlugich listow anonimowych osobie
sporzadzajacej tekst na pewno nie uda si¢ w petni zama-
skowac charakteru pisma. Dlatego tez, gdy w badanym
anonimie biegly ujawni obecnos¢ pisma lustrzanego, to
moze uznaé, ze autor tekstu uzywat rgki nieprzyuczone;j
do pisania.

4. Whnioski

W celu zamaskowania charakteru pisma, osoba spo-
rzadzajaca tekst wykorzystuje reke, ktorej na ogoét nie
uzywa do pisania, majac nadzieje, ze pozwoli to na ta-
kie zmiany cech pisma, ktore uniemozliwia zidentyfiko-
wanie jej jako autora tekstu. Niemniej jednak, podczas
pisania reka, ktorej na co dzien nie uzywa do pisania,
nie§wiadomie wprowadza do pisma cechy, ktore pozwa-
lajg stwierdzi¢, ze uzyla ona faktycznie r¢ki innej niz tej,
ktora normalnie pisze. Jedna z takich cech identyfikowa-
nych w tekstach pisanych inng reka jest wystgpowanie li-
ter w formie odbicia lustrzanego, na ktorej skupili si¢ au-
torzy niniejszych badan. Przeprowadzone eksperymenty
dowiodly, iz nie jest mozliwe napisanie catego tekstu bez
wprowadzenia liter w formie odbicia lustrzanego oraz ze
w niektorych jezykach pewne litery cze¢$ciej niz inne sa
kreslone w takiej formie. Badania autorow wykazaly, ze
najczesciej w formie odbicia lustrzanego wystepowata
mata litera ,,t”. Co wiecej, kobiety rzadziej niz mezczyz-
ni kreslity litery o takim ksztalcie. Cho¢ nie mozna obec-
nie wyjasnié, co jest przyczyng wystgpowania w tekscie
liter w formie odbicia lustrzanego, to mozna stwierdzic,
iZ jego wystepowanie sugeruje, ze osoba sporzadzajaca
dany tekst kreslita go inng r¢ka niz ta, ktora na co dzien
wykorzystuje do pisania, by zamaskowac¢ swoj charakter
pisma i unikng¢ identyfikacji jako autora.
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