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Abstract. The research aim is to study the context effects of graded affective valence videos on the results of
measurements of implicit attitudes towards risky driving. The research is based on theoretical conceptualizations
of explicit-implicit attitudes, discrepancy-consistency of their measurements presented in dual-process models of
attitudes. Research questions: Have the results of measurements of implicit attitudes towards speeding using
Implicit Association Test (IAT) and the results of measurements of explicit attitudes using self-reported procedures
changed in response to context effects? What effect did the context factors have on results consistency of implicit
and explicit measurements of attitudes towards speeding? Have the correlations between implicit and explicit
attitudes towards speeding and personality traits changed in response to contextual effects? Participants: 66 drivers
aged 20 to 67, Mdn = 40.5, driving experience 1-40 years, Mdn = 15. The procedure of specially designed Self-
Concept IAT to measure implicit attitudes towards speeding, driver questionnaire to measure explicit attitudes
towards speeding, Cross-cultural shortened form of ZKPQ-50-CC. Contexts were two videos with negative and
positive emotional valence. During the first session, participants performed the IAT procedure, next completed the
questionnaire. After that, the participants were divided into two groups; watching different content videos. Retest
was conducted with one-week delay. Context effects led to a change in both implicit and explicit attitudes. The
effect sizes of changes were typically small for implicit attitudes and medium for explicit ones. The context effect
revealed a change in the correspondence of the measurement results — the appearance of inconsistency after the
negative video and partial consistency-inconsistency after the positive video. Artificially created contextual events
affected the system of correlation links between implicit and explicit attitudes towards speeding and personal traits.

Keywords: attitudes towards speeding, self-concept IAT, context, implicit-explicit discrepancy.

Introduction

In recent decades, theorists of implicit social cognition have paid great attention to the study of the
effect of various contextual factors, both on the results of implicit measurements and on the change in
implicit attitudes. A new understanding of implicit attitudes stems from an increasing amount of
empirical evidence of the differences between implicit and explicit attitudes due to their differing
sensitivity to context effects [1-6].

Contextual effects on implicit attitudes are associated with various sources of information, such as
autobiographical real events involving self-involvement [7] and passive observation of events or stories,
for example, when watching videos with an episode relevant to implicit attitude, as well as reading and
imagination of events and stories [8-10].

A growing body of experimental evidence indicated that manipulation of context factors involved
not only explicit but also implicit attitudes. This required a theoretical rethinking of the nature of implicit
attitudes as resistant to changes in structures. The focus of attention was realized not only on the
automatic nature of implicit attitudes, which was typical for the initial stage of their study and
conceptualization, but also taking into account the effect of recent and past experience, affective
experiences and other factors on them [11].

Since objects of attitude, including those containing new information, exist in different contextual
environments, it is necessary to study how this information is integrated with the previously obtained
one, and how implicit measurements reflect it [5]. The study [12] gave evidence of the contextual
independence of the initially formed associations in the case of homogeneity of available information
about the object of the attitude. The results of implicit measurements of attitudes became context-
dependent and could be observed only in the context of contextual conditions in which conflicting
information was received. Any experimental measurement procedure is based on specific cognitive
mechanisms initiated during its execution.

The specifics of the measurement procedure, as well as the strategies for performing the experiment
task are factors contributing to the appearance of contextual effects in implicit measurements. Due to
the fact that different procedures of implicit measurements can evaluate the same thing, based on
different cognitive mechanisms, experimental manipulations of contextual factors when performing

DOI: 10.22616/ERDev.2021.20.TF272 1244



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 26.-28.05.2021.

tasks in alternative ways theoretically make it possible to determine at what level, procedural or basic,
there are changes in the implicit attitude-relevant associations. Thus, the use of different procedures for
implicit measurements of the same attitude under an identical experimental exposure can lead to the
same or different results. If the similarity of the results of implicit measurements is obtained and there
is reason to assume different cognitive mechanisms involved in the execution of the measurement
procedures, then the discovered effects of the context are probably associated with changes in basic
associations, or, otherwise, are observed at the procedural level [5].

Explicit attitudes have been understood as a product of primarily propositional, in fact logical
processes, and implicit — mainly as a result of associative. The propositional processes are deliberate,
conscious, slow, while the associative processes are fast, automatic, unconscious. Implicit
measurements are a reflection of mental associations formed in the early stages of gaining social
experience [13-14].

Despite the fact that there are numerous studies of implicit attitudes in social psychology and its
applied fields, as well as methods of measuring them, the field of traffic psychology remains
underexplored. According to the review [15], research in this area is carried out in several directions:
the role of implicit and explicit attitudes that determine the driver’s behavior on the road; types of
measurements associated with access to implicit attitude; the connection between implicit and explicit
attitudes; malleability of implicit attitudes. For example, there are studies devoted to implicit evaluations
about driving skills predicting driving performance [16], examination of different predictors of different
risky driving behaviors in young drivers [17], study of attitudes towards the use of mobile phones [18],
implicit non- self-report measure of attitudes to speeding: development and validation [19-20].

There are only a few papers devoted to the study of the effect of contextual factors on attitudes to
driving using an implicit methodology.

Sibley and Harré conducted a study of the effect of positive and negative advertising on the explicit
and implicit self-perception of drivers of the ability to drive carefully [21]. Positive advertising was most
effective in reducing the driver’s self-confidence that he was a good driver. Negative advertising has
proven to be less effective. The effect of both positive and negative advertising extended only to explicit
attitudes. The effect of changing implicit attitudes was not revealed. Very brief advertisements were
used that did not take into account that automatic associations are the result of slower learning processes
[15]. Therefore, implicit cognitions must be resistant to short-term persuasive messages [22].

A later study [23] observed changes in implicit attitudes. In this study, a strategy of beliefs was used
that appeared to be conducive to possible changes in implicit attitudes.

A review by Tosi and colleagues [15] analyzed numerous studies that showed that implicit and
explicit attitudes in transportation research are weakly correlated, and that there is insufficient
information about the conditions that moderate their relationship. Therefore, the question of the effects
of contextual factors on the correspondence between implicit and explicit attitudes is of interest. We
find a theoretical explanation of discrepancies and consistencies between implicit and explicit attitudes
in modern two-process models of social cognition [24]. Despite the fact that there are differences in the
mechanisms for understanding discrepancies and consistencies, there is a general assumption “that
relations between measures of any kind should increase as a function of their similarity in terms of (1)
the contextual conditions during the measurement process (e.g., time pressure) and (2) the mental
processes involved in the production of the measured responses” [25, p. S6].

The above analysis has shown that the contextual effects on explicit and implicit attitudes towards
observing the speed limit of driving have been insufficiently studied. There is a shortage of experimental
implicit procedures that measure attitudes towards various forms of driving; therefore, it became
necessary to create an implicit associative test (IAT) procedure to address the issue of this research.

The aim of the research is to study the context effects of graded affective valence videos on the
results of measurements of implicit attitudes towards risky driving.

Research questions. Have the results of measurements of implicit attitudes towards speeding using
IAT and the results of measurements of explicit attitudes using self-reported procedures changed in
response to context effects? What effect did the context factors have on results consistency of implicit
and explicit measurements of attitudes towards speeding? Have the correlations between implicit and
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explicit attitudes towards speeding and personality traits (Activity, Sociability, Aggression-Hostility,
Impulsive Sensations Seeking, Neuroticism-Anxiety) changed in response to contextual effects?

The answers to these questions would help reveal the effect of contextual factors.

Materials and methods

Participants. 66 drivers (37 males, 29 females) with B driving licenses, aged 20-67 (Mdn = 40.5);
driving experience 1-40 years (Mdn = 15.0). Group 1: 33 participants (18 males, 15 females) whom the
positive video was shown. Group 2: 33 participants (19 males, 14 females) to whom the negative video
was shown.

Implicit measurements. Two-category Implicit Association Test (Self-Concept IAT) developed
on the basis of Greenwald and Farnham [26]. Self-Concept IAT measures automatic associations
between categories: “Self” (I, my, me, mine, self) and “Others” (others, they, them, their, it) and
attributes characterizing speeding and observing speed limits.

Explicit measurements. (1) Self-assessment procedure for measuring attitudes towards speeding
developed on the basis of [27]; (2) self-reported procedure Zuckerman-Kuhlman Personality
Questionnaire Cross-Cultural Shortened Form (ZKPQ-50-CC) [28].

Procedure. Voluntary participation. Quasi-experimental before-after study design. During the first
session, participants first performed the Self-Concept IAT procedure, next completed the questionnaire
(1). After that, the participants were divided into two groups, one group watched the video clip with
positive emotional valence (quiet safe driving), and the other - with the negative one (violation of the
speed limit with subsequent accidents). In a week, the second measurement session was conducted.
Participants performed the Self-Concept IAT procedure and completed questionnaires (1) and (2).

Self-Concept IAT experimental procedure. According to Greenwald and Farnham [26], the target
category “Self” is represented by pronouns: I, my, me, mine, self; the alternative category “Others” is
represented by pronouns: others, them, their, they, it. Target attributes are presented in the form of
pictures associated with “Observance of speed” and “Overspeed” (Fig. 1). The stages of the IAT
procedure are presented in Table 1. For each stage, the participants were presented with instructions.

110 Km\u 90

40 KM\Y

Fig. 1. Attributes related to speed observance and overspeed

The instructions were given to participants for each stage.

To calculate the effect of implicit associations, D-statistics [29] were used: D(before), D(after) —
before and after watching the video. At D <-0.15 — “speeding”; at D > 0.15 — “observing speed limits”;
at -0.15 < D < 0.15 — implicit associations are either unformed, or unexpressed, or conflicting. In this
case, we will use the notation “no preference”.
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Context. Two videos of positive and negative valence were created, 1 minute and 29 seconds long
each. The positive video showed the safe movement of the vehicle at the permitted speed. The negative
video showed emergency situations related to violation of the speed limit, which led to accidents.

Table 1
Self-Concept IAT Procedure Stages
Block Test Function Procedure
1 24 Training block “Others” vs “Self”
2 24 Training block Speeding vlsimgsbfervmg speed
Critical block for “Speeding” + ”Others’ vs “Observing
31 4 48 H H H " ”” 9
analysis speed limits” + Self
5 24 Training block “ Self” vs “Others”
6.7 48 Critical block for “Self” + ”Speeding” vs
’ analysis “Others” + ”Observing speed limits”

Self-reporting procedures

Driver Questionnaire. The first and second parts of the questionnaire are developed based on the
Driver Questionnaire [27]. The first part includes a number of variables theoretically related to speeding
(gender, age), experience, driving - frequency of car use, odometer annual mileage (Mileage per year,
km), number of accidents related (and not related) to speeding (Crashes) and the number of violations
of the speed limit registered by the traffic police, the use of a mobile phone while driving (Usage of
mobile phone). The second part presents the Driver Behavior Scale (defines the Driver Behavior
variable), which includes questions related to driving in different speed zones (for example, How often
do you drive at a speed in the 50 km-h? speed zone: a) 60-65 km-h; b) more than 65 km-h). Answer
options are represented by a 5-point Likert-type scale, from 5 — “always” to 1 — “never”. High scores
correspond to a violation of the speed limit. Cronbach’s a = .93. (Speeding by the Driver variable). The
third part of the questionnaire, the Attitude Scale towards speeding was developed on the basis of the
Driver Attitude Questionnaire (DAQ) [30]. The scale consists of 11 semantic differential scales, the
poles of which are represented by words with positive and negative valence. Participants in the study
need to express their assessment by answering a question like “In your opinion, speeding is bad ... — ...
good”, marking the appropriate gradation on a 7-step bipolar scale (from 1 — negative pole “bad” to 7 —
positive pole “good”). High scores on this scale indicate an attitude towards speeding. Cronbach’s
a =0.94. This scale was used to measure the Attitude (before), Attitude (after) variables — explicit
attitudes before and after watching the video. With Attitude < Q: — observing speed limits; with
Attitude > Qs — attitude towards speeding, with Qi < Attitude < Qs the attitude is either conflicting or
unformed: “no preference”.

The questionnaire of personal traits “ZKPQ-50-CC” [28], Cronbach’s Alpha is a = .80. It has
50 items (direct and inverse), characterizing a person’s behavior in typical life situations in which his/her
personality traits are most pronounced. The scales: Impulsive-Sensation Seeking, « =0.75;
Neuroticism-Anxiety, a =0.80; Aggression-Hostility, «=0.62; Activity, «=0.85; Sociability,
a = 0.72. High scores indicate the severity of personality traits contained in the titles of the scales.

Apparatus: E-Prime 2.0 Professional ®.

Results and discussion

Variables: Session (before, after), Context (negative, positive), Gender (female, male); Age
(Mdn = 40.5); Experience (Mdn = 15 years); Using a mobile phone while driving.

Explicit attitudes (interval variables): Attitude(before), Attitude(after) — high scores
(Attitude > Qs = 32) correspond to attitude towards “speeding”, low scores (Attitude <Q;=21)
correspond to attitude towards “observing speed limits”; Qi < Attitude < Qs correspond to the absence
of the effect of explicit preferences: “no preference”.

Explicit attitudes (nominal variables): Attitude(before), Attitude(after) with three categories of the
number of participants with explicit attitudes — towards “speeding”, towards “observing speed limits”,
the absence of the effect of explicit preferences: “no preference”.
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IAT’s D-scores (interval variables): D(before), D(after) — low scores correspond to speeding.

IAT’s D-scores nominal variables): D(before), D(after) with three categories of the number of
participants with implicit attitudes - towards “speeding”, towards “observing speed limits”, the absence
of the effect of explicit preferences: “no preference”.

Personality traits: Activity, Aggression-Hostility, Sociability, Impulsive sensation seeking,
Neuroticism-Anxiety — high scores indicate the severity of personality traits contained in the titles of the
scales.

To answer the first research question: “Have the results of measurements of implicit attitudes
towards speeding using IAT and the results of measurements of explicit attitudes using self-reported
procedures changed in response to context effects?” the Paired-Samples t-test; the frequencies analysis:
Goodness-of-Fit (?) Test, and the ¢"-Fisher’s Angular Transformation Test; the effect sizes Cohen’s d,
Cohen’s h and y were used.

Changes in the mean values of the variable D-scores after watching videos — the results of
measurements of implicit attitudes are presented in Table 2. Changes in the mean values of the variable
Attitude - the results of measurements of explicit attitudes are presented in Table 3. Changes in the
percentage of participants with different results of measurements of implicit and explicit attitudes to
speed are presented in Tables 4-5 and Figure 2.

Changing in the results of measuring implicit attitudes. After the contextual effect of videos,
both negative (with episodes of speeding by road users) and positive (with episodes of observance of
the speed limit), changes in the severity (mean D-scores) of the results of measurements of implicit
attitudes using the Self-concept IAT for the general sample have not been identified. However, for some
subgroups of participants, changes were before detected using Cohen’s d effect sizes. In the group in
which the negative video was shown, small, statistically insignificant changes in the results of measuring
implicit attitudes were found only in the direction of observing the speed limits for the following subsets
of participants: male; participants over 40.5 years old; participants with more than 15 years of driving
experience; participants using a mobile phone while driving; participants with high activity; participants
with high communication skills and participants with low aggressiveness-hostility (Table 2).

Table 2
Changes in average D-scores after showing videos. Results of Paired-Samples t-test
~ ~ ©
s . 58| 8- T | 8| g
£ | Subsetsof participants | N | 2 58| 35| ¢ ol = £
O 2502 Elal®
o o LLl
Males 19 0.49 0.035 | -1.07 | 0.30 | 0.25 |
Age above 40.5 years old 15 0.47 0.075 | -0.96 | 0.35 | 025 | &
2 | Experience above 15 years | 15 0.45 0.090 | -.914 | 038 | 024 | & 2
*g Use the mobile phone 16 0.25 0.35 | -0.93 | 0.37 | 0.23 ? =
2 | Activity high 19 0.33 0.17 | -0.81 | 0.43 | 0.19 GE) =
Sociability high 17 0.24 035 | -1.17 | 026 | 028 | &
Aggression-Hostility low 21 0.28 0.22 |-1.00] 033 [022] °

Note. Effect size Cohen’s d: 0.20 — small, 0.50 — medium, 0.80 — large.
Effect size r: 0.10 — small, 0.30 — medium, 0.50 — large.

However, for the entire group, after showing the negative video, the percentage of participants with
implicit attitude towards speeding decreased statistically insignificantly from 12% to 3%. Cohen’s h is
small, near to medium.

In the group in which the positive video was shown, small, statistically insignificant changes in the
results of measuring implicit attitudes were found towards observing speed limits (for subsets of
participants: under 40.5 years old; with driving experience less than 15 years; for participants with low
aggressiveness-hostility and for participants with unexpressed impulsive sensation seeking) and towards
speeding (for participants with more than 15 years of experience and for participants with low
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neuroticism-anxiety). It is possible that these rather experienced and calm participants were already
potentially ready to grudgingly accept the attitude violation of order and monotony while driving.

After showing the positive video in the entire group, the percentage of participants with implicit
attitude towards observing speed limits increased statistically insignificantly from 70% to 82%. This
was due to a statically insignificant reduction of the part of participants with no implicit preference (from
24% to 12%). Effect sizes Cohen’s h are between small and medium.

Both before and after the video was shown (both positive and negative), the largest percentage were
participants who had an implicit preference for speed control, and the smallest percentage were
participants with an implicit preference for speed. The effect size is large.

Changing the results of measuring explicit attitudes. After showing both negative and positive
videos, statistically significant changes in the severity (mean values of the Attitude variable) of the
results of measurements of explicit attitudes towards observing the high-speed mode of movement
occurred in both groups. Effect size is between small and medium. No changes in the results of
measurements of explicit attitudes were detected only in three subgroups of participants, who were
shown the positive video (the group of participants under 40.5 years old, the group of participants with
high activity and the group of participants with low neuroticism-anxiety), and in one subgroup of
participants (with low communication skills), who were shown the negative video. The revealed changes
in the results of measuring explicit attitudes in different subgroups of participants were either statistically
significant, or with a trend towards statistical significance, or statistically insignificant. Effect size varied
from small to large depending on the subgroup (Table 3).

After watching the negative video, the percentage of participants with explicit preference for
speeding statistically insignificantly decreased from 39% to 24% (Table 4, Fig. 2).

Before the negative video was shown (before), the largest proportion were both explicit preferences
for speeding (39%) and no explicit preferences (39%) compared to the percentage of implicit preferences
for speeding (21%). After the negative video was shown, the largest became the percentage of
participants with no explicit preference (48%), which is statistically significantly higher than the
percentage of participants with explicit preference for speeding (24%). (¢ * = 2.06, p = 0.040, h = 0.51),
effect size Cohen’s h is medium. It also tends to be statistically significantly higher than the percentage
of participants with the explicit preference for speed observance (27%) (p* = 1.78, p = 0.075, h = 0.44),
effect size Cohen’s h is near to medium (Fig. 2).

After watching the positive video, the percentage of participants with explicit preference for
observing the speed limit increased from 21% to 33%. Also, the percentage of participants “without
explicit preferences” decreased from 58% to 45%. In both cases, the changes are statistically
insignificant, and the effect sizes are small (Table 4, Figure 2).

Before the positive video was shown, the largest proportion were participants with no explicit
preferences (58%), which statistically significantly exceeds the equal percentage of participants with
explicit preference for observing the speed limit (21%) and speeding (21%) (¢ * =3.17, p =0.002,
h = 0.78), effect size Cohen’s h is large.

After the positive video was shown, the largest share of the participants was also with the absence
of explicit preferences (45%), which decreased. This share is statistically significantly higher than the
percentage of participants with explicit preference for speeding (21%) (p* = 2.11, p = 0.035, h = 0.52),
effect size Cohen’s h is medium. It also statistically insignificantly exceeds the percentage of
participants with explicit preference for observing the speed limit (33%): ¢* = 1.00, p =0.32, h = 0.25,
effect size Cohen’s h is small.

The distributions of the percentages of participants with different preferences for the types of
driving speed, both before and after contextual effect, are statistically significantly different from the
uniform distribution. For implicit preferences, the effect size is large. For explicit preferences and a
negative video — medium. For explicit preferences and a positive video — large before exposure, and
medium after exposure. That is, the distribution has become more like a uniform distribution (Table 5).

Thus, “direct” comparisons of both the severity of changes in the results of measurements of
attitudes towards speed, and the results of studying the changes using frequency analysis, led to the
following conclusions on the first research question.
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Table 3
Changes in the average values of the Attitude variable after showing videos,
results of Paired-Samples t-test
Context Subsets N t df p(2- ES Cohen’s
tailed) d
negative total 33 197 | 32 0.058 0.34
positive 33 205 | 32 0.049 0.36
neg_a'Five male 19 1.38 18 0.18 0.32
p05|t|ye Gender 18 1.03 17 0.32 0.24
negative female 14 1.78 13 0.099 0.48
positive 15 3.23 14 0.006 0.83
negative low 18 1.45 17 0.17 0.34
positive Age 15 0.63 14 0.54 0.16
negative high 15 1.32 14 0.21 0.34
positive 18 2.18 17 0.044 0.51
neg_a'Five low 18 1.37 17 0.19 0.32
p03|t|ye Experience 16 1.57 15 0.14 0.39
negative high 15 1.38 14 0.19 0.36
positive 17 1.31 16 0.21 0.32
negative o 17 0.97 16 0.34 0.24
positive Usage of 19 | 185 | 18 0.080 0.42
negative mobile phone yes 16 | 173 | 15 0.10 0.43
positive 14 | 091 13 0.38 0.24
neg_a'Five low 14 0.75 13 0.46 0.20
posm_ve Activity 18 2.16 17 0.046 0.51
negative high 19 1.88 18 0.076 0.43
positive 15 0.27 14 0.794 0.069
negfa'Five low 16 0.57 15 0.58 0.14
posm_ve Sociability 17 1.93 16 0.072 0.47
negative high 17 2.13 16 0.049 0.52
positive 16 0.86 15 0.40 0.22
negative low 19 1.07 18 0.30 0.24
positive Impulsive 15 1.81 14 0.091 0.47
negative Sensation Seeking high 14 | 2.03 | 13 0.063 0.54
positive 18 1.03 17 0.32 0.24
negfa'Five low 21 1.44 20 0.17 0.31
posm_ve Aggression-Hastility 15 1.86 14 0.085 0.48
negative high 12 1.43 11 0.18 0.41
positive 18 1.49 17 0.15 0.35
negative low 18 1.77 17 0.095 0.42
positi_ve Neuroticism-Anxiety 12 0.54 11 0.60 0.16
negative high 15 0.88 14 0.39 0.23
positive 21 2.00 20 0.059 0.44

Note. The cases without changes are marked with gray. The cases with p < 0.10 are marked with

bold. Effect size Cohen’s h: 0.20 — small, 0.50 — medium, 0.80 — large.
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Table 4

Percentage of participants with measurement results of implicit and explicit speeding related
cognitions before and after the context effect, ¢ *-Fisher’s Angular Transformation Test

Context Measurement Results before | after Statistical Slgnlf_lcance and
Effect Size
* = =
2 implicit speeding preferences 12% | 3% ¢ 1'f]'7_’ F()) 360.14, ns,
E - . .
* = =
é'? explicit speeding preferences 39% | 24% 4 1'?,]3’:% 33 18, ns,
explicit preferences to 0 0 ¢*=1.11,p=0.27, ns,
observing the speed limit 21% | 33% h=0.27
* = =
2 no explicit preference 58% | 45% ¢ 0'29:’]6 240'32’ ns,
2 implicit preferences for . . p*=1.16, p = 0.25, ns,
= observing the speed limit 0% | 82% h=0.28
* = =
no implicit preference 24% | 12% 4 1%9’:% 32'20’ ns,

Note. Effect size Cohen’s h: 0.20 — small, 0.50 — medium, 0.80 — large.

Table 5

Percentage of participants with measurement results of implicit and explicit speeding related

cognitions before and after the context effect. ¢ *-Fisher’s Angular Transformation Test

+— (6]
é § Difference from Uniform Distribution Larges_t _share of Smalle_st_share
S| g participants of participants
Ol =2 before after before after before | after
= 2o | 23| o &
% 72 (2,N=33)=23.1, Z@2,N=33)=284, | 38R | 38R | 5 § =
— —_ L N = L N = (<5} =
£ p <0.001, y=0.84 p <0.001, y=0.93 % § g % E E 083_ — §
© &
=
Jc_sl o
o> o X > o
2| _ 5 8| & £ | §
G —_ —_ 2 —_ —_ ™ o [«5] 8 o m.": N
= x2(2,N = 33) = 2.18, x*(2, N =33) = 3.46, 8’% S 8 g § £ =2
X p=0.34, =026 p=0.18, y =0.32. S g g C'E’_v § i =
S o 2 3 S
n 5_ = % n
5 e |23g| & | &8
'S 2 _ _ 2 — — S PO | = TN o o
= | X (2, N=33) =213, x*(2,N=33) =351, S| 28w = =
—_ —_ [<b RN 7p] = QO 0n = o — o —
® £ p <0.001, y=0.80 p <0.001, y=1.03 % e E % 2 E g g
. = - - - o o
= [72) )
3
e e _ e _| o o
2| (2 N=33)=873 | A(2,N=33)=2091, S S35 | = 8 = S
— — - - c 2 [ 5} 5
X p=0.013, y=0.51 p=0.23, y=0.30 g Lg g jg ;8)_ ~ ?%J_ ~

Note. Effect size y: 0.10 — small, 0.30 — medium, 0.50 — large.

First, watching the video had a more pronounced effect on changes in the results of measuring
explicit attitudes than on changes in the results of measuring implicit attitudes, both in terms of statistical
significance and in terms of the size of the effects of changes. This result is partially consistent with the

result of the study [21; 31].
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Secondly, the revealed changes in the measurement results of both implicit and explicit attitudes
were directed towards observing the speed limit when driving. This fact can be used to develop and
implement similar contextual factors in practical work with drivers.

Thirdly, the results obtained confirm the well-known scientific theses on the greater sensitivity of
explicit attitudes to contextual effects in comparison with implicit ones [32-34].

Context D Context Attitude
negative positive Mspeeding negative positive observing
no Uthe speed
preference limit
observing 3 no
[the speed &  preference
limit = Mspeeding

19)e

Fig. 2. Percentage of the participants with measurement results of implicit and explicit
speeding related cognitions before and after the context effect

To answer the second research question: “What effect did the context factors have on results
consistency of implicit and explicit measurements of attitudes towards speeding?” the correlation
analysis was used. Effect sizes r (0.10 — small, 0.30 — medium, 0.50 — large).

Consistency of the measurement results is understood as the correspondence of the measurement
results to implicit and explicit attitudes towards speed. In this research, the correspondence between the
results of implicit and explicit measurements is carried out using the correlation coefficients. According
to the definition of the D-scores variables for measuring implicit attitudes and the Attitude variable for
measuring explicit attitudes (see the beginning of the Results and Discussion section), if the measured
results match the correlation coefficients must be negative.

Inconsistency is understood as a divergence between the results of measurements of implicit and
explicit attitudes towards speed. In this research, with inconsistency, the correlation coefficients should
be positive.

Uncertain consistency is understood as the absence of both consistency, and inconsistency (the
absolute value of the correlation coefficients does not exceed 0.10).

Correlation coefficients indicating the consistency, inconsistency and uncertain consistency of the
results of measurements of implicit and explicit attitudes before and after showing videos for two groups
and their subgroups are shown in Table 6.

Fig. 3 depicts the scatters with linear regression lines for the group in which the negative video was
shown and for the group in which the positive video was shown. The vertical axis shows the values of
the D-scores variable, and the horizontal axis shows the values of the Attitude variable. The black points
and black regression line correspond to measurements before exposure. Gray dots and gray regression
line correspond to post-exposure measurements. After exposure to the negative roller, the gray
regression line has the largest slope and makes an acute angle with the positive direction of the horizontal
axis. This indicates a positive correlation, that is, the inconsistency of the measurement results. As it can
be seen from Table 6, the uncertain consistency of the measurement results was observed prior to the
negative roller exposure. After its impact, a positive statistically significant correlation coefficient is
recorded r (33) =0.36, p=0.041, the effect size is above medium. This indicates the presence of
inconsistency in the measurement results.

Before showing the negative video, the consistency of the results of implicit and explicit
measurements was observed in the subgroups, such as: Females, Experience up to 15 years, Aged up to
40.5, Not using mobile phone while driving, Low Activity, Low Sociability, High Impulsive Sensation
Seeking, Low Neuroticism-Anxiety. After showing the negative video, in all, without exception,
subgroups there was inconsistency of the results of implicit and explicit measurements.
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In the other group before the display of the positive video, there was a very weak consistency effect:
r(33) =-0.11, p=0.56, ns. After the display of the video, there was an uncertain consistency:
r(33) =0.070, p =0.70.

Before showing the positive video, the consistency of the results of implicit and explicit
measurements was observed in the subgroups: Females, Experience above 15 years, Aged above 40.5,
Using mobile phone while driving, Low Activity, High Sociability, Low and high Aggression-Hostility,
Low and high Impulsive Sensation Seeking, High Neuroticism-Anxiety. After showing the positive video
the consistency was observed in the subgroups, such as: Females, Low Activity, Low Sociability.
Inconsistency was observed in the subgroups, such as: Males, Experience up to 15 years, Aged below
40.5, High Activity, High Sociability, Low Neuroticism-Anxiety.

Context
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Fig. 3. Scatter with the linear regression lines. D-scores - Attitude variables. The black points and
the black line correspond to the measurements before the context effect, the gray points and the
gray line — after the context effect

As noted by Gawronski [25], dissociations between implicit and explicit measures are manifested
in three forms: they are rather weakly correlated; predict different types of behavior or the same behavior
under different conditions; differ in their sensitivity to the same external exposure.

For example, according to the APE model, implicit and explicit attitude measures should be
discrepant when information automatically activated from memory is inconsistent with propositional
information. The truth value (or validity) of a propositional inference determines whether there are
discrepancies [33-34].

It is possible that as a result of watching the negative video, there was either a change in the
information on which the associations are based, or (most likely) in the information on which the
propositional is based, which could lead to inconsistency of the results of implicit and explicit
measurements of attitudes towards speeding.

In our research, at the demonstration of the negative video, most likely, the explicit measures were
more sensitive to its impact.

It is possible that the results of the analysis of the second research question will somehow
complement the analysis of numerous studies from the review by Tosi and colleagues [15], in which it
was shown that implicit and explicit attitudes in transportation research are weakly correlated, and that
there is not enough information about conditions that moderate their relationship.

The results obtained in this research confirmed the assumption of Fazio and Olson [35] about the
existence of experimental conditions under which the consistency of the results of implicit and explicit
measurements can exist. Similar results were obtained in researches [18; 36-37], where consistency in
the results of implicit and explicit measurements was observed only in individual subgroups of
participants.
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Table 6
Consistency, inconsistency and uncertain consistency of the measurement results,
Pearson’s correlation coefficients
Context
. negative ositive
Variable | Subset g &
before after before after

r N p r N p r N p r N | p
Total |-0.084| 33 | 0.64 |0.36| 33 |0.041| -0.11 | 33 | 0.56 |0.070| 33 | 0.70
Female |-0.26| 14 | 0.36 {0.38 | 14 | 0.18 | -0.53 | 15 |0.041|-0.19 | 15 | 0.50

Gender ™ ale 0.024] 19 | 0.92 [0.34] 19 | 0.15 | 0.061 | 18 | 0.81 | 0.30 | 18 | 0.22
_|Before15) 411 18 |0.095/0.30]| 18 | 0.23 | 0.092 | 16 | 073 | 0.18 | 16 | 0.51
Experienc | years
€ At;f;‘;fsw 0.046| 15 | 0.87 [0.40| 15 | 0.14 | -0.29 | 17 | .026 |-0.034| 17 | 0.90
Bl\j’l'gr‘]"’ -0.40| 18 | 0.10 [0.32] 18 | 0.20 |-0.059| 15 | 0.84 | 0.12 | 15 | 0.66
Age Above
Man |0.028| 15 | 092|040 15 | 0.14 | 014 | 18 | 059 |-0.030| 18 (095
Usageof | no |-0.38| 17 | 0.14 |0.23] 17 | 0.38 |-0.056| 19 | 0.82 |0.025| 19 | 0.92
p”;]gﬁé yes | 0.9 | 16 | 0.49 |0.46| 16 [0.072| -0.21 | 14 | 0.47 |0.076| 14 | 0.80
Activi low |-023| 14 | 0.43 [054] 14 |0.047| -0.36 | 18 | 0.14 | -0.21 | 18 | 0.41
Y ["high [0.011] 19 | 0.97 |0.17| 19 | 050 | 0.11 | 15 | 0.69 | 0.29 | 15 | 0.30
L low |-033] 16 | 0.21 |0.41] 16 | 0.12 |-0.061| 17 | 0.82 | -0.18 | 17 | 0.49
Sociability

high [0.029| 17 | 0.91 [0.27| 17 | 0.30 | -0.19 | 16 | 0.49 | 0.14 | 16 | 0.61
Aggressio| low [0.054| 21 | 0.82 |0.37|21 | 0.10 | -0.14 | 15 | 0.62 |0.072| 15 | 0.80
n-Hostility| high |-0.45| 12 | 0.14 [0.39| 12 | 0.22 | -0.19 | 18 | 0.46 |[0.095| 18 |0.71
Impulsive | low [0.054| 21 | 0.82 |0.37| 21 | 0.10 | -0.14 | 15 | 0.62 |0.072| 15 | 0.80

Sensation .
Seeking high -045| 12 | 014 |10.39| 12 | 0.22 | -0.19 | 18 | 0.46 |0.095| 18 | 0.71

Neuroticis| low -0.20| 18 | 043 |0.35|18 | 0.15| 0.24 |12 | 0.46 | 0.14 | 12 | 0.66
m-Anxiety| high |0.006| 15 | 0.98 |0.38| 15 | 0.17 | -0.16 | 21 | 0.49 |0.041| 21 |0.86

Note. Bold — the consistency of the measurement results. Gray bold — the inconsistency of the
measurement results. Effect size r: 0.10 — small, 0.30 — medium, 0.50 — large.

To answer the third research question: “Have the correlations between implicit and explicit
attitudes towards speeding and personality traits (Activity, Sociability, Aggression-Hostility, Impulsive
Sensations Seeking, Neuroticism-Anxiety) changed in response to contextual effects?” the correlation
analysis was used.

Changes in the association of implicit and explicit attitudes with personality traits after showing
negative or positive videos are shown in Table 7.

After the negative video was shown, the association between the explicit attitude to speed and
Neuroticism-Anxiety disappeared.

After the negative video was shown, the association between the measured implicit attitude and
Impulsive Sensation Seeking disappeared. The association between implicit attitudes and Neuroticism-
Anxiety emerged. The association between implicit attitudes and Aggression-Hostility emerged.

After showing the positive video, the association between the explicit attitude and Activity
disappeared. The association between explicit attitudes and Neuroticism-Anxiety has become weaker.
The association between the explicit attitude and Sociability emerged. The association between explicit
attitudes and Impulsive Sensation Seeking emerged.
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Table 7
Explicit attitude towards speeding before and after context,
changes of associations with personal traits
Negative video

Explicit attitude before after Changes
Activity r(33) =0.026, p=0.89 | r(33)=0.076, p=0.67 not found
Aggression-Hostility r(33) =0.037,p=0.84 | r(33)=0.039,p=0.83 not found
Sociability r(33) =0.026, p=0.89 | r(33) =-0.079,p=0.66 | not found
's?é)k“.',f;ve Sensation r(33)=0.17,p=033 | r(33)=0.19,p=029 | notfound
Neuroticism-Anxiety r(33) =-0.14,p=0.43 | r(33) =-0.087, p =0.63 changed

Implicit attitude before after
Activity r(33)=-0.12,p=0.49 | r(33)=-0.14,p=0.45 not found
Aggression-Hostility r(33) =-0.066,p=0.71 | r(33)=-0.15,p=0.41 changed
Sociability r(33) =-0.32, p=0.069 | r(33)=-0.32,p=0.072 | not found
'Sr:glfl'ns’é"e Sensation r(33)=0.12,p=0.49 | r(33)=0.060,p=0.74 | changed
Neuroticism-Anxiety r(33) =-0.087,p=0.63 | r(33)=-0.17,p=0.34 changed

Positive video

Explicit attitude before after Changes
Activity r(33) =-0.26, p=0.14 | r(33) =-0.073, p =0.69 changed
Aggression-Hostility r(33) = 0.30, p = 0.085 r(33) =0.27,p=0.13 not found
Sociability r(33) =0.077, p=0.67 | r(33)=0.33, p=0.058 changed
'S:fgl:'nsé"e Sensation r(33)=0.084, p=0.64 | r(33)=0.16,p=0.36 | changed
Neuroticism-Anxiety r(33) =0.42, p =0.016 r(33) =0.15,p=0.41 changed

Implicit attitude before after
Activity r(33) =-0.081, p=0.65 | r(33)=-0.080,p=0.66 | not found
Aggression-Hostility r(33) =0.13,p=0.46 r(33) =0.050, p =0.78 changed
Sociability r(33) =0.28,p=0.11 r(33) = 0.29, p = 0.096 not found
ok ereaton r(33)=024,p=019 | r(33)=028,p=012 | notfound
Neuroticism-Anxiety r(33) =-0.17,p=0.34 | r(33)=-0.041,p=0.82 changed

After the positive video was shown, the association between the implicit attitude and Aggression-

Hostility disappeared. The association between the implicit attitude and Neuroticism-Anxiety
disappeared. Thus, viewing both negative and positive videos in some cases led to a change in some
associations (disappearance, appearance, and change in the strength of connection) of implicit and
explicit attitudes towards the speed mode of driving with personality traits. The reasons for the changes
in these associations, most likely, are the changes in the attitudes themselves.

The results of this research were presented in the form of a report at the XV European Congress of
Psychology (ECP-2019) with publication of the abstract in its proceedings [38].

The major limitation of the research is the small sample size, which, on the one hand, did not allow
obtaining statistically significant results where they could be obtained, and, on the other hand, limited
the possibilities of constructing an experimental design that allows considering both experimental and
control groups of participants with different delays in repeated measurements after watching videos.
This limitation is planned to be removed in future research. Also, in future research to measure the
implicit attitudes towards the speed mode of driving, it is proposed to use the evaluative priming
procedure.
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Conclusions

The present research is based on the main theoretical conceptualizations of explicit-implicit
attitudes, discrepancy-consistency of explicit and implicit measurements, presented in various two-
process attitude models.

Special attention has been paid to the theoretical understanding of the concept of context and its
role in the formation and change of implicit attitudes. There is a paucity of studies examining the impact
of contextual factors on driving attitudes using implicit methodology.

Reviews of traffic psychology attitudes research indicate that currently empirical studies are
focused on the role of implicit attitudes in predicting driver behavior on the road, on the development
of implicit tools, and special attention is paid to the issue of matching implicit and explicit dimensions
of attitudes.

To implement the aim of the research, the quasi-experimental design was created, the contextual
effect was developed, and the Self-Concept IAT experimental procedure was created.

The research participants performed the Self-concept IAT procedure and self-reporting procedures
related to the measurement of implicit and explicit attitudes towards the driving speed. Immediately
after completing these procedures, the participants were shown videos. Some - positive (measured, calm
driving, observing the speed limit), others - negative (driving with excess of the speed limit, as a result
of which accidents with serious consequences occur). One week after watching the videos, the research
participants repeated the same measurement procedures. The results of the measurements were
compared and some changes in attitudes were found, which were probably due to watching the video.

The following methods were used to determine the change in implicit and explicit attitudes towards
the speed mode of driving. Before and after the context effect, we compared.

o severity of the measured attitudes;

e percentage of participants by category of their speed attitudes (overspeed, observance, lack of
“preferences™);

e correspondence of the results of implicit and explicit measurements;

e associations with personality traits.

Only statistically insignificant effects were found for changes in implicit attitudes towards driving
speed, most of which showed a shift towards observing the speed limit, regardless of the valence of the
video. More detailed studies have identified subsets of participants with more pronounced changes in
implicit attitudes.

For changes in explicit attitudes towards the driving speed, it was possible to find both statistically
significant and insignificant effects of large sizes and changes that also show changes in explicit attitudes
towards speeding in favor of observing speed limits. No changes were found in the groups of
participants: age below the median, with high activity, with low neuroticism-anxiety.

The results obtained are consistent with existing ideas about the greater sensitivity of explicit
attitudes to contest effects as compared to implicit ones.

Before the negative video was shown, in some subgroups of participants, both the consistency of
the results of implicit and explicit measurements and their mismatch were observed. After the negative
video was shown in all subgroups without exception, there was a discrepancy between the results of
implicit and explicit measurements.

Before the positive video was shown, consistency between the results of implicit and explicit
measurements was observed in some subgroups of participants. After showing the positive video, the
consistency of the results decreased, disappeared, or changed to inconsistency. It was not possible to
establish the regularity of these changes.

Viewing both negative and positive videos in some cases led to a change in some of the associations
of the implicit and explicit attitudes towards the speed mode of driving with personality traits. The
reasons for the changes in these associations, most likely, are the changes in the attitudes themselves.

Thus, the aim of the research has been achieved and answers to research questions have been
obtained.
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