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When told “Don’t look there*: eye-tracker based study

Jana Marie Havigerova, University of Hradec Kralové, Czech Republic
Radek Novotny, University of Hradec Kralové, Czech Republic

Abstract: The way we formulate instructions to pupils often fundamentally affects their reactions. The purpose of the study is to describe the
effect of negativity of the instruction on observable manifestations of eye-track of its recipient. Respondents (N=20) were exposed to a set of
visual stimuli (different sets of 4 images), which in turn was preceded by command instruction "Look at .." or prohibition instruction "Do not
look at ..." one of the images. Then two control questions followed, which were related to the presented stimuli. Three research questions
were formulated: 1. Is there any difference in the observed variables when a positively and a negatively formulated instruction is read? 2.
Can a prohibition be fully respected and the “prohibited zone” not looked into? 3. Will the instruction valence (positive, negative) affect the
success rate of answers to subsequent control questions? Based on the results of our research, it can be concluded that: 1.There is no
significance difference in the eye track when reading positive (command) and negative (prohibition) instruction. 2. It is almost impossible to
be fully respect neither command nor prohibition (both were demonstrably violated in 88.12 %), and it is easier to violate a command. 3.
Type of instruction (positive/command, negative/prohibition) doesn't have significant impact on success in the subsequent attention test.
Research has shown that negative instructions have at least so called paradoxical effect, therefore, we affirm that it is appropriate to try to
avoid this type of instructions and speak positively.

Keywords: Negativity, Instruction, Eye tracker, Paradoxical effect

Introduction

ducation is the process of teaching, training and learning especially in the educational institution to

improve knowledge and develop skills (Ahmad, 2008: 172). Teaching is not merely a process of acting,

but “much beyond this, they interact” (Veal, & Anderson, 2010: 73). Interaction between the teacher and
the pupil seems most important (Poetter, & Badiali, 2001). In these interactions, communication has the prime
position, naturally. In the context of the means of communication, this paper is focused on verbal communication
from the teacher (communicator) towards the pupil (communicant). A significant share of the communication is
represented by instructing (Mottet, Richmond, & McCroskey, 2006). Instructions are communicated verbally,
using language. Language plays a crucial role in the communication of instructions. It has been confirmed
repeatedly what a significant role may be played by even the subtlest changes in the language means used, and
how such changes may be reflected in various areas of the “psychosocial space* of the recipient (Rosenberg,
2014).

The phenomenon of negation (i.e. the use of negative verbs, verbal negation, sentential negation,
interdiction) is one of relatively little studied fields in this respect — for example, the database Web of
Knowledge contains only 1831, and the database Scopus only 950 papers whose text includes the word
“negative* and either “instruction” or “wording®, and the combination with “negation* is found only in 56
papers in WoS and in 7 in Scopus. However, this phenomenon is extremely interesting and not unimportant in
the pedagogical process.

Negation

In linguistics, negation can be defined as “a morphosyntactic operation in which a lexical item denies or inverts
the meaning of another lexical item or construction” (Loos, Anderson, Day, Jordan, & Wingate, 2004). The
phenomenon of negation appears very early in the development of man; rich documentation of this phenomenon
is available for the first two years of life of an individual, already in the single-word utterance period (Pea,
1980), and it can be even observed in the prespeech period and in animals (ibid.). As a rule, three forms are
distinguished in speech: nonexistence, rejection and denial (Cuccio, 2012).

Negation is a central feature of language and cognition, interacting with all areas of grammar as well as with
the philosophy of language and as Horn and Katd (2000) point out, whereas there is a cross-linguistic uniformity
in logical and semantic aspects of negation, there is a diversity of syntactic and morphological forms and rules.
Negation in discourse can be specified as “a cognitive or conceptual space” (Hidalgo-Downing, 2000: 147) and
from discourse perspective it perform two basic functions: 1. a function of up-dating information in the text
worlds by means of modifying information in the text world, either world-building elements or function-
advancing propositions, 2. a function whereby an item is both presented and denied at the same time (ibid.).

Precisely the second function may also be related to the psychological phenomenon of negation in the sense
of a defense mechanism as described already by Sigmund Freud (1925, as cited in Danon-Boileau, 2005): the
term negation (Verneinung) denotes a mental process in which the subject formulates the content of an
unconscious wish in a negative form. Freud posits two distinct processes of negation: one involves the rejection
of a thought, the other the acknowledgment of a disappointed expectation. For example, when a client has had a
dream of a woman, describing the dream to the analyst he says: “The woman was not my mother, because a
patient refuses to believe that the woman he has just dreamed about is his mother - such negation may be
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interpreted to mean, "I reject the idea that this person could be my mother because | dislike that idea." Negation
is a rejection of an unpleasant idea by means of the pleasure principle alone.

The above mentioned negative emotions (an unpleasant idea) are often tightly connected to the phenomenon
of negation also on a more general level. As regards the observed negative imperatives, directly the so called
negative imperative mood or prohibitive mood can be found in specialized literature (for example, Palmer,
2001).

The defensive mechanism of negation comes from within — various contents emerge in our mind, which we
reject, and the process ends with externally formulated thoughts as negative sentences. However, this process
can be described in the opposite direction, as well. When our psyche is exposed to external negative sentences, it
reacts with an increased production of these contents in the mind. A very elegant demonstration of this
phenomenon has been presented by Daniel Merton Wegner in his study on white bears: the respondents’ task
was to keep describing for 5 minutes what was going on in their minds. Before they began, one group was
instructed: “Don’t think about the white bear during the test“. The white bear appeared at least once per minute
in subsequent verbalizations. When the same group were to do the same task and was instructed: “Think about
the white bear this time®, the white bear was present in the verbalized stream of consciousness much more
frequently than in the control group that received this positive instruction straightaway. Based on this (1987) and
a number of other studies, Wegner formulated his theory of ironic processes, which says that as soon as our
mind is forbidden something, one part of it seeks to avoid the forbidden and the other assumes the position of a
controller and on the contrary, it concentrates on the forbidden to ensure that the unwanted thought is prevented,
paradoxically bringing the thought to the mind. Analogical conclusions were reached by McCombs and Shaw in
a no less famous study of voting preferences based on which they postulated the agenda-setting theory
(McCombs, 2005). The same effect has been known primarily from medicine as the paradoxical effect (for
example, Mancuso, Tanzi, & Gabay, 2004), and has also been well documented with respect to negative
instructions and prohibitions (for example, Maciuszek, 2013). An Internet-based marketer, Michal Krémar
(2011) formulated this phenomenon from the practical point of view: “A prohibition evokes curiosity; a desire
that increases with time. In the end, many individuals do not resist this urge anyway and yield to it. (...)
Negations and prohibitions can be successfully used also in business. A suitably chosen negation can help you to
increase the click-through rate in links from articles or Facebook statuses, or to increase the sales of selected
products (...). As a rule, any text that includes negation can always be expected to provide a higher response
rate.”

The author of this study has been engaged, in a rather long term, in this linguistic phenomenon of negation
(focused on negative imperatives) in the pedagogical practice. In her previous studies, she found out among
other things that negative verbs were a frequented part of the active vocabulary of teachers (of 792,764 words
expressed during 204 analyzed teaching hours, the teachers used 9,361 negatively formulated verbs; of these,
409 took the form of an imperative, i.e. a prohibition, see Havigerova, & Karaskova, 2012), that certain
situations cause the educators and subsequently children to increased need to use lexical negation in their verbal
expressions: first, the situations in which pupils behaviour is beyond the rules, second, the situations where the
teacher draws attention to the pupil's error or mistake and third, the situations that requires a quick solution
(Havigerova, Kfovackova, Karaskova, Krupickova, & Vitova, 2014) and that young students have in their active
vocabulary higher proportion of negative verbs if they are induced by negatively formulated teacher's
instructions (15% of all words), compared with students who were induced positively (9%) and that type of
instruction influences cognitive processes and performance: positive induction lead to increase production of the
text (1488 words used), while the negative induction led to inhibition of production (only 883 words used)
(Havigerova, Loudova, Novotny, & Krupi¢kova, 2015).

In this study, we focused on the phenomenon of “negative commands* (for example, Adler, 1980); we
wanted to find out what happens when an individual receives a negative instruction, for example, when the
teacher or parent says: “Don’t look there®. We used the visual tracking technology to observe the reaction; this
technology can possibly be useful for receiving vital information about non-verbal and implicit reactions.

Method
Purpose of study

The purpose of the study was to describe the effect of negativity of the instruction on observable manifestations
of its recipient. For the purpose of the study, such observable manifestations were operationalized as eye
movements and as the focus of the eyes; observed variables are described in the section Data. We formulated the
following research questions:

1) Is there any difference in the observed variables when a positively and a negatively formulated

instruction is read?

2) Can a prohibition be fully respected and the “prohibited zone” not looked into?
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3) Will the instruction valence (positive, negative) affect the success rate of answers to subsequent control
questions?

Material

The research data was obtained using TOBII X2-60. This instrument can be used to track the movements of the
human eye. The instrument operates on the principle of two video cameras that scan eye movements and register
and visualize the eye track record (fixations and saccades) in the observed visual material (a computer-based
presentation in our case).

The stimulating material, designed as a computer-based presentation, contained an initial instruction (“A set
of seemingly simple tasks will follow, which are focused on sharp observation and peripheral vision. PLEASE,
FOLLOW THE INSTRUCTIONS LITERALLY! Continue by pressing the spacebar.<) and a series of 8 test tasks.
The principle of the tasks was the same in each case:

1. Aninstruction was displayed at first (with the exposure time of 5 seconds), while positive and negative

variants of its formulation alternated; positive instructions always began with the words: “Look at ...
(tasks 1, 3, 6 and 8), and negative instructions always began with: “Don’t look at ... (tasks 2, 4, 5 and
)

2. Subsequently, a picture was displayed containing four visual stimuli (the exposure time was 10 seconds
in each case; simple geometric shapes were used for tasks 1 and 5, large block letters for tasks 2 and 6,
drawn animals for tasks 3 and 7, and photographs of the human face and upper part of the body for
tasks 4 and 8); the stimuli were not repeated in order to prevent the effect of learning;

3. Then two control questions followed, which were related to the presented stimuli; one positive (for
example: “What was the colour of the letter M*) and one negative (“Which of the letters was not
present in the picture: A, F, M, P?) were alternated in a random order; three possible answers were
always offered, where only one was correct; as soon as the respondent identified their answer, the
presentation continued with the next step.

The test was ended by a “Thank you” screen.

The computer used the eye-tracker to record both the eye track on the screen and the respondent, thus the
research material is available not only as a set of numeric data of the eye track, but also as a synchronized video
record that visualizes the eye track over the presented stimulating material with a record of the respondent
located in the upper left corner of this video material (see Figure 1).

[1] Figure 1 Record of the respondent and her eye track over the stimulating material
Source: Author’s Archive

First of all, the program was tested by the authors to verify a smooth and problem-free running of the
program and of the instrument. Subsequently, two random volunteers were addressed with no prior awareness of
the experiment that could influence their reactions. These volunteers completed the entire procedure with a
subsequent focused interview. The timing was adjusted based on the reactions and comments of the testers. The
thus adapted program was used for the research itself. Neither the authors nor the testers were included in the
research set, and their data was deleted.

Procedure
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The research was implemented as a laboratory experiment. The experiment was done in the office of the main
author, where the notebook was placed together with the connected mobile eye-tracking instrument. The video
camera of the instrument was located under the screen, fixed using a special clip. Always one participant and the
research assistant were present in the room during the research. First, the assistant told the participant that he or
she would take part in a research focused particularly on peripheral attention, and the assistant asked the
participant to express their consent to voluntarily participate, and to the use of all obtained data for
implementation and presentation of the research results. Subsequently, the instrument was calibrated for the
specific user — the user sat down in front of the computer with the instrument and was looking at the screen
where he or she was observing a moving point as instructed. The instrument automatically evaluated the ideal
distance of the eyes, accuracy and gaze precision. Then the program itself was run and the course of the
experiment was recorded. Finally, we thanked every student and said goodbye.

Participants

Twenty people took part in the experiment, all white women of the Czech nationality, all students of the Faculty
of Education at the University of Hradec Kralové, Czech Republic (N=20; mean age M = 20.47; SD = 1.29).
Students present near our provisional laboratory on 15 March 2015 were addressed; all addressed students
agreed to participate immediately (the so called purpose sampling). Participation in the experiment was
voluntary and unpaid.

Results
Data

All available types of the obtained data will be used to describe the results.
The eye-tracker can be used to monitor a number of variables. The following abbreviations will be used in
further text for their descriptions:
e TFF = time to first fixation — it is a measure of how many milliseconds it took a participant to first
fixate on a particular area of interest (AOl),

e FFD = first fixation duration — is the length of time in milliseconds that the participant fixated on an
AOI during the first fixation,

e FD = fixation duration - is the length of time in milliseconds that the participant fixated on an AOI
during each fixation (mean is calculated),

e TFD = total fixation duration - is the total time in milliseconds that the participant fixated on an AOI
during the all fixations,

e FC = fixation count — is the number of times the participant fixated on an AOI,

e VD =visit duration — is the total time in milliseconds that the participant looked at a particular AOI.

In this explorative study, we will look at selected variables and compare their values depending on the type
of the initial instruction. Two types of instruction are recognized: a positive instruction (the command “Look at
.5, or a negative instruction (the prohibition “Don’t look at ...“). Each instruction had its own slide, which was
exposed for 5 seconds.

Furthermore, the eye track will be monitored over individual visual stimuli, regularly arranged, always four
stimuli in one screen, exposed always for 10 seconds. We will separately describe the so called allowed zone,
i.e. in the event of the positive instruction (for example: “Look at the letter M), a set area is concerned (the
quadrant in which the letter M is found); in the event of the negative instruction (for example: “Don’t look at the
letter H), an area outside the set one is concerned, thus the area containing the other three objects in the three
remaining quadrants. We will describe separately the so called prohibited area, i.e. in the event of the positive
instruction (for example: “Look at the monkey), the part of the picture outside the area of interest will be
monitored (thus the area with the other three exposed animals); in the case of the negative instruction (for
example: “Don’t look at the tiger*) we will monitor precisely the area in which the object (tiger) is found.

The results are presented in accordance with the three study questions identified.

What is the difference in the eye track when the instruction is read depending on its type (a command or
a prohibition)?
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The first part of the analyses observes selected characteristics of the eye track when the instruction is read, and
two types of instructions are compared: positive (the command “Look at ...“), and negative (prohibition; “Don’t
look at ...*). Descriptive characteristics are shown in Table 1.

[2] Table 1 Characteristics of eye track on instruction: descriptive statistics (N=20)

Type of instruction Mean TFF  Mean FFD  Mean FC Mean TFD

POSITIVE (symbols)  0,387+0,213  0,219+0,050  9,474+4,005 2,905£1,212
NEGATIVE (symbols) 0,789+1,109 0,229+0,100 10,211+4,467 3,361+1,430
POSITIVE (letters) 0,284+0,126  0,204+0,067 12,550+2,544 3,783%0,770
NEGATIVE (letters) 0,424+0,566 0,227+0,073 11,300+4,281 3,474+1,066
POSITIVE (animals)  0,496+0,811 0,220+0,145  9,550+3,818 3,100£1,434
NEGATIVE (animals) 0,355+0,202 0,267+0,158  9,650+3,281 3,339+1,145
POSITIVE (faces) 0,623£0,825 0,2194+0,116 10,600+4,903 2,795+1,258
NEGATIVE (faces) 0,334+0,198 0,206+0,097 11,500+4,371 2,981+1,155

Visual inspection of the data may show some minor differences between the two types of instruction. In
order to evaluate the importance of these differences, the paired samples t-test was calculated whose results
enable us to note that the differences between the couples of instruction are not statistically significant.
Analogical results were obtained by calculations focused only on the verb in the instruction; no demonstrable
difference was shown between the positively and negatively formulated instructions, either.

Is it possible to fully observe the command or prohibition and not look at the “prohibited zone*?

The second part of the analyses is focused on the area of the so called prohibited zone while in connection to the
positive instruction, the command is violated upon looking at the prohibited zone, and analogically, in
connection to the negative instruction, the prohibition is violated upon looking at the prohibited zone.
Descriptive statistics data for the FC (fixation count) characteristic of the eye track in the prohibited zone is
shown in Table 2.

[3] Table 2 Characteristic FC of eye track on restricted area: descriptive statistics (N=20)

Type of instruction Mean Mean Median SD Variance Range Min Max
d object’
POSITIVE (symbols) 9,85 3,28 5,00 10,26 105,29 36 1 37
NEGATIVE (symbols) 2,60 2,60 2,00 151 2,27 4 1 5
POSITIVE (letters) 6,35 2,12 350 7,26 52,66 22 1 23
NEGATIVE (letters) 2,80 2,80 2,00 2,65 7,03 9 1 10
POSITIVE (animals) 14,35 4,78 1150 841 70,77 31 4 35
NEGATIVE (animals) 2,59 2,59 2,00 1,58 2,51 5 1 6
POSITIVE (faces) 17,75 5,92 17,00 5,68 32,30 23 5 28
NEGATIVE (faces) 2,25 2,25 2,00 1,33 1,78 4 1 5

*The variable Mean 4 object = M/3 was established in order to filter out any effect of different sizes of the prohibited zones
(given that 3 objects are found in the prohibited zone in connection to the positive instruction, while the prohibited zone
connected to the negative instruction contains only 1 object).

The minimum count of fixations in the prohibited zone as a whole ranges from 1 to 5, which indicates that
the eye movement was fixated always at least once in each of the eight exposures displayed to the respondent.
This value may lead us to conclude that neither the command nor the prohibition can be observed. However, in
fact, the logic of the problem requires a value higher than 1 to determine that a command or prohibition has been
violated (for example, when it is prohibited to look at the tiger, one must find out at first where the tiger is in
order to effectively avoid looking at the tiger subsequently). Table 3 therefore shows the number of respondents
who fixated their eye in the prohibited zone only once.

[4] Table 3 Characteristic FC of eye track on restricted area: descriptive statistics (N=20)

Type of instruction Number of respondents
with FC =1
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As follows from the values, the respondents fixated their eye in the prohibited zone only once in 19 of 160
exposures, i.e. no demonstrable violation of the command or prohibition occurred in 11.88%. The command or
prohibition was demonstrably violated in 88.12% given that the respondent fixated their eye in the prohibited
area more than once.

What is easier — to violate a command or prohibition?

Knowing that a command or prohibition is demonstrably violated in a vast majority of cases (88.12%), we can
ask a new question: what is easier, to violate a command or a prohibition?

When we visually inspect the data in Table 3 above, we could be tempted to assume that violating a
command is easier than a prohibition: the command (the positive instruction “Look at ...) is clearly violated
more frequently as indicated by higher mean, median, variance, range, and maximum values. The positive
instruction for letters (“Look at the letter M) is the only exception where the mean count of fixations on the
letter in the prohibited zone in the column mean d object is lower than the mean count of fixations on the letter
prohibited by the negative instruction. To be able to provide a plausible answer, the paired samples t-test was
calculated. Considering the small sample and non-normal distribution of the data, the non-parametric Related
Samples Wilcoxon Signed Rank Test was also calculated, which provided almost identical results. The results
are shown in Table 4.

[5] Table 4 Characteristics of eye track on restricted area: paired samples t-test (N=20)

Paired POSITIVE - Paired SD t df  Sig. Wilcoxon
Samples NEGATIVE Differences Mean (2-tailed) SRT
Test (restricted area) (Sig.)
symbols 20,260 0,98 -415 9 0002 0,000
letters 0,403 039 -4001 14 0001 0,001
TFE animals 10,389 0403 -3978 16 0001 0,001
faces 1,264 1549 3647 19 0002 0,000
symbols 8,400 10124 2624 9 0028 0017
letters 3,600 4867 2865 14 0012 0,003
FC animals 13,000 7665 6993 16 0000 0,000
faces 15,500 5,287 13,112 19 0,000 0,000
symbols 1,242 4322 0909 9 0387 0015
letters 0,519 3130 0643 14 0531 0,061
TFD  animals 3,482 2284 6286 16 0000 0,000
faces 8,293 1,003 36992 19 0000 0,000
symbols 1,394 4502 0979 9 0353 0,093
letters 0,558 3150 0684 14 0505 0,061
VD animals 3,601 2331 6370 16 0000 0,000
faces 8,580 0,854 44942 19 0000 0,000

As indicated by the results in Table 4, differences in the observed values are always in favour of violation of
the command: TFF — the first fixation occurs earlier; FC — fixation in the prohibited zone occurs more
frequently; TFD — the total duration of eye fixation in the prohibited zone is longer; VD — the total duration of
looking at the prohibited zone is longer. In 12 of 16 measurements, the resulting difference between the mean
values is statistically demonstrable, especially for more complex stimuli (animals — drawn animal figures, and
faces — photographs of human faces).
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Does the type of the initial instruction (command or prohibition) affect the success rate in the
subsequent “attention“ test?

Two questions always followed after exposure to the visual stimulus (symbols, letters, drawn animals or
photographs of persons); one question was formulated positively (for example, What was the colour of the
symbol plus?) and one negatively (for example, Which of the symbols was not displayed in the picture: a
triangle, square, or circle?). Given that the experiment was presented as a research of peripheral vision, the
questions always concerned a part of the exposed stimulus that was to be found outside the field of vision of the
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Figure 2 The sum of correct answers

respondent according to the instruction (for example, when the instruction read “Don’t look at the tiger®, the
question concerned the tiger; on the contrary, when the instruction read “Look at the man in the blue shirt“, the
question concerned the lady with a necklace). The total number of correct answers was observed. Figure 2 shows
the sum of correct answers while the maximum of possible correct answers is 20. For better clarity, results
related to the positive instruction before exposure to the stimulus (“Look at ...) are marked in green (left
columns), and results related to the negative instruction before exposure (“Don’t look at ...*) are marked in red
(right columns).

According to Figure 2, it seems that the number of correct answers predominates in questions asked in
connection to the negative instruction (red columns). This hypothesis was verified using the paired samples test
method for the sum of correct answers to individual questions. The results are described in Table 5.

[6] Table 5 Success rate in the test: Paired Samples Test (N=20 respondents, 4 16 questions)

Paired Differences Mean SD t df Sig. (2-tailed)
positive - negative -3,875 5,617 -1,951 7 ,092

Conclusion: The difference in the success rate in the attention test is not related to the type of the initial
instruction (a command or a prohibition).

Discussion

Is there any difference in the observed variables when a positively and a negatively formulated instruction is
read? The present knowledge leads us to conclude that the brain processes negative, neutral and positive words
differently (Oliviera et al., 2011). As concluded by classical studies, the processing of negative words / sentences
takes longer because (among others) the reading time is longer in the negative than in affirmative condition
(Benz, Kiihnlein, 2008). At the same time, the negative sentences are particularly felicitous in contexts in which
the proposition that is being negated was either explicitly mentioned or at least constitutes a highly plausible
assumption (Liidtke, Kaup, 2006). The longer processing time and/or different processing of negative sentences
may also be related to a lower frequency of their occurrence in natural speech (Tottie, 1991).

The eye-tracking method is ideal for measuring word recognition in reading (Sereno & Rayner, 2003). The
verb was always shown in the left part of the screen, thus the effect of the visual field should be eliminated
(Mneimne, Powers, Walton, et al., 2010). We thus expected that reading of the negative instruction would leave
a different eye track in the observed variables than reading of the positive instruction. However, as follows from
our results, there is no difference between the eye track when a positively (a command) and a negatively (a
prohibition) formulated instruction is read. The interpretation of this result can be supported by two facts. Firstly,
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both instructions were of approximately the same length (in Czech, the length differs only by two letters).
Secondly, the instruction was exposed for the same time, namely 5 seconds in every case. In subsequent
experiments, we would like to use a scheme with an open duration of exposure — the exposure of the instruction
would be terminated by the respondent by clicking the mouse when they feel that they have read and understood
the instruction. Also, the effect of expectation and the effect of learning cannot be omitted (only two forms of the
basis of the instruction were used — “Look at“ and “Don’t look at*), which may have affected the eye track,
thereby suppressing any other, otherwise natural manifestations (Staab, 2008).

Can a command or a prohibition be fully observed? Generally speaking, in both cases a role is played by the
willingness to observe the instruction (a command or a prohibition). The obtained results can be thus evaluated
in terms of the theory of obedience. In the context of the famous Milgram experiment (Milgram, 1963), we can
expect that most respondents would seek to respect the instruction and to observe the command or prohibition,
while their intentional violation is unlikely. Any violation thus does not mean a lack of discipline in the sense of
intentional violation of the rules, but it is rather a manifestation of unconscious mechanisms of the human
psyche. We expected that the negative instruction would not be observed in 100%, and that the respondent would
always look into the “prohibited zone*, as demonstrated by previous studies that describe the paradoxical effect
of negated commands (see the introduction). As indicated by the values, the respondents fixated their eye in the
prohibited zone only once in 19 of 160 exposures, i.e. no demonstrable violation of the command or prohibition
occurred in 11.88%. The command or prohibition was demonstrably violated in 88.12% given that the
respondent fixated their eye in the prohibited area more than once.

The interpretation could be easily related to some attention phenomena such as the phenomenon of
distractability: “the shift in focused attention by any irrelevant stimuli present along with the task needing
focused attention” (Mukundan, 2007). Looking into the prohibited zone is not a classical disturbance of attention
control (Eysenck, 2013), and it is not a manifestation of a deficit in focused attention or an inability to focus
attention (Semrud-Clikeman & Teeter Ellison, 2009), either. In principle, we can even assume that in our
experiment, the prohibited zone is not a classical distractor, but rather in the sense of the popular saying
“Forbidden fruit is the sweetest”, which is interpreted as: “things that you must not have or do are always most
desirable (...) phrase alludes to the fruit of the tree of the knowledge of good and evil in the Garden of Eden”
(Manser, Fergusson & Pickering, 2007: 93), at the moment it is prohibited, it actually becomes an attractor
(Bergstrom & Schall, 2014). This has been rather confirmed by our results, in accordance with a number of other
studies focused on the effect of prohibition on human behaviour such as the study of consumer behaviour of the
authors Jansen, Mulkens and Jansen (2007) who demonstrated that prohibition of snacks leads to their relatively
higher consumption. The interpretation could be supported by the reactance theory (J.W. Brehm, 1966; S.S.
Brehm & Brehm, 1981, as cited in Myrseth, Fishbach, & Trope, 2009) and by the commodity theory (Brock,
1968) posit that decreasing availability of a stimulus increases its perceived value. According to reactance
theory, this forbidden-fruit effect would operate as a function of the individual's negative reaction to constraints
on the individual's freedom. According to commodity theory, the effect is driven by the scarcity principle for
appraising value, the scarcer an object is, the more value it has.

What is easier to violate, a command or a prohibition? The results of our study make us to conclude that
violating a command is easier (TFF — the first fixation occurs earlier; FC — fixation in the prohibited zone occurs
more frequently; TFD — the total duration of fixated eye position in the prohibited zone is longer; VD — the total
duration of looking at the prohibited zone is longer). In 12 of 16 measurements, the resulting difference between
the mean values is statistically demonstrable, especially for more complex stimuli (animals — drawn animal
figures, and faces — photographs of human faces). This is somewhat at variance with our expectations (see the
introduction). The interpretation can be apparently supported by the fact that a command to observe certain
stimuli means no strict prohibition to observe other stimuli. In principle, the reaction to violation of the
command thus does not active the control feedback — watch out, you are doing something wrong. The command
determines the direction of attention (“Look at the tiger<); however, this does not necessarily mean that any
diversion of attention is something prohibited (nothing was said about looking at the monkey). Somewhere back
in the mind, a role may be played by the alibistic “Whatever is not prohibited is permitted”. Either way, the
prohibition is more unambiguous in this respect — it clearly postulates the borders of what is forbidden to do.

Other psychosocial mechanisms set in in a situation where an explicitly expressed prohibition is violated,
while when a command is violated, it is especially a manifestation of a situation-conditioned lower degree of
self-regulation (Walcher & Peters, 2013).

No difference in the success rate in connection to the positive and negative attention-related instruction was
found based on comparison of the success rate in control questions. In all cases, the questions were focused on
peripheral vision (in the sense of the ability to register the background when the attention is focused on the
figure, not on covert attention that means the focusing of attention to the extrafoveal or peripheral areas of the
visual field without moving the eyes or the head, Friedenberg, 2012: 69). No difference was noted in our study:
the success rate in the attention test is not related to the type of the initial instruction (a command or a
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prohibition). Among others, the result may be influenced by the fact that all respondents looked into the
prohibited zone at least once.

Limits of study

Before the conclusions, some limits of the presented study should be mentioned. Primarily, it is the research
sample. The sample was obtained using the purposive sampling method, which, although admissible, entails
certain limitations particularly with respect to representativeness of the sample and thus also to generalizability
of the results (for example, De Leeuw, Hox & Dillman, 2008). Furthermore, the research sample includes only
females. This was not a purpose — however, given that the study was implemented at the Faculty of Education,
and considering the feminization of the education system (both in central Europe, for example, Rao, 2003, and
worldwide, for example, Lageman, 2000), the predominance of women in the research sample is a side effect
that can be expected. Although we assume that the results would not be considerably different with uniform
representation of men and women, at the moment we have no data available that could demonstrably prove or
disprove this assumption. As indicated by other studies, there is no evidence for gender differences in reading
skills at all (Sternberg, 2009). However, it is our aim to overcome this disadvantage in related future studies and
to include a representative sample of healthy adult women as well as men in the research. Secondly, the study is
limited by the nature of the research material. A certain limitation is related to the visual stimuli. We properly set
the different complexity rate of the stimuli from the simplest ones (simple symbols) to more complex ones
(photographs of human faces); each type of the stimulus was displayed twice and no object was repeated.
However, the different number of objects in the prohibited zone can be viewed as a deficiency — 3 distractors
were present in command violations, while in the case of prohibition violations, the prohibited zone included
only one object. This handicap is eliminated in related studies by systematic distribution of the stimuli, i.e. 1x1
or 2x2, respectively (a higher count of elements did not prove to be good in previous experiments). Finally, the
last limitation of the present study may be the fact that no mass testing of how demanding the test questions are
was done in pre-research; only two independent respondents answered the questions in the pre-research phase
and they commented only shortly on their complexity, while the comments of both can be summarized as
follows: the more complex the visual stimuli were, the more demanding the questions to subsequent stimuli
seemed. However, the results of the experiment itself showed a dramatic lack of success in question Q15 (Where
in the picture was the woman in the red dress? where only 3 of 20 respondents answered correctly) — its
difficulty was apparently significantly higher than that of the other questions. Subsequent experiments will be
therefore preceded by a more extended pre-research, for which a larger set of questions will be proposed, and
only questions with a medium level of difficulty will be used for the experiment. Keeping these limitations in
mind, let us look at the results and at what they could mean for the education process.

Implications for teachers

Communication at school runs in the verbal mode to a considerable extent. As a rule, the communication is
controlled by the teacher. Even the finest nuances may alter the meaning and influence the behaviour of the
recipient of such communication. Negative sentences are a common part of the vocabulary of teachers, for
example, in tests (“Which of the following options is not a fruit®), when regulating the behaviour of the pupils
(“don’t shout out”, “don’t rock on the chair), and in a number of other contexts. In the submitted study, we
focused precisely on negative commands. However, as we have shown, these negative imperatives may have a
counter-productive effect. On one hand, they attract undesirable attention to prohibited phenomena and may set
these phenomena in the pupils’ minds — they may not have come to their minds at all without expressing the
prohibition (for example, when the pupils are warned “Don’t look in your neighbour’s papers* during a test,
someone who has not had an idea of obtaining the result by its copying from their neighbour at all may start to
think that there is also another way how to achieve the correct result besides relying on their own resources). The
content of negative commands even becomes an attractor (see the phenomenon of prohibited fruits — at the
moment we are prohibited to copy from another pupil, copying apparently becomes significantly more attractive
than before explicitly formulating the prohibition of copying), and a more intensive self-regulatory mechanism
will have to be developed for an individual to resist the urge to violate the prohibition.
Pedagogical recommendations may be adopted from Wegner’s recommendations as cited by Winerman
(2011):
1. Pick an absorbing distractor and focus on that instead: In one study, Wegner and his colleagues asked
participants to think of a red Volkswagen instead of a white bear. They found that giving the

participants something else to focus on helped them to avoid the unwanted white bears.

2. Try to postpone the thought: Some research has found that asking people to simply set aside half an
hour a day for worrying allows them to avoid worrying during the rest of their day, Wegner said. So
next time an unwanted thought comes up, he suggested, just try to tell yourself, “I'm not going to think
about that until next Wednesday.”
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3. Cut back on multitasking: One study found that people under increased mental load show an increase in
the availability of thoughts of death—one of the great unwanted thoughts for most people.

4. Exposure: “This is painful,” Wegner said, “but it can work.” If you allow yourself to think in controlled
ways of the thing that you want to avoid, then it will be less likely to pop back into your thoughts at
other times.

5. Meditation and mindfulness: There's evidence that these practices, which strengthen mental control,
may help people avoid unwanted thoughts, Wegner said.

The last recommendation for the pedagogical practice can be derived from the “third side of the coin®. In
our opinion, directivity of the teacher should be (taking into account the current state of mental development of
the pupil) restricted to a necessary minimum. Teacher should act as moderator (leading and moderating
discussions), guide (helping slow learners) and facilitator, rather than “moralist” or “policeman” (Lakshmi,
2010: 208). Child Centred Approach and Constructivistic Model is contrary to the commands and prohibitions.
Lakshmi (ibid.) illustrated by the example: “Do not tell to the child "air has weight,” let him find out himself
whether or not "air has weight"”. We add: “Do not tell the child "no suggestion of neighbors", rather lead a
discussion on the topic "Is copying from a neighbor right thing?", "What it might (ultimately) lead when sb is
copying from a neighbor?” Teacher should increase the number of communication interactions with sentence
stems or frames to encourage higher-order thinking skills (so called HOTS, such as Blooms taxonomy, see
Anderson, & Krathwohl, 2001), whether in relation to subject matter or behaviour (e.g. Snowman & McCown,
2011, Havigerova & Haviger, 2012).

On the other hand, we demonstrated that a prohibition creates a stronger barrier than a command (the
command was violated earlier and more frequently by our respondents than the prohibition). Hornackova (2015)
states that, in such demanding educational process is necessary to work on the assumption of its individual
needs, abilities and skills, from the interested and to act positively on the development of children’s
competences. Under certain circumstances, it thus may be obviously beneficial.

Conclusion

The presented study focused on the phenomenon of negative commands. The results of this eye-tracker study
indicate that the eye track differs only slightly depending on the type of the instruction (a negative prohibition or
a positive command) — the instructions are read with approximately the same count of fixations of the same
duration; however, the result may also be influenced by the identical duration of exposure to the instruction. The
effect of the type of the instruction on the success rate in the subsequent test focused on detecting the properties
of elements in the prohibited zone (where attention should not have been focused according to the instructions)
seems as slight. We demonstrated that negative instructions have a paradoxical effect and attract attention to
prohibited phenomena, and we offered several theories of various fields of science and research as the basis for
interpreting this finding (theory of obedience, reactance theory, commaodity theory, self-regulation theory, theory
of ironic processes, agenda-setting theory). We confirmed that a prohibition creates a stronger barrier for
undesirable behaviour than a command, although with a high risk of the above mentioned paradoxical effect. In
conclusion, we formulated several recommendations and encouragements for pedagogical personnel to use other
than negative commands in the education process.
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