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Memorizing 2D Tactile Right-Angle-Shapes by Congenitally Blind and
Sighted Adults
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The study was designed to compare the ability of congenitally blind and sighted individuals to
memorize embossed 2D right-angle-figures with varied number of angles displayed against a grid
or in a frame. We hypothesized that blind adults learn embossed shapes: 1) faster than sighted
participants — this assumption was verified positively; 2) more accurately — which was not
confirmed. The grid interfered with sighted people in solving the task, but it had no impact on
the performance of participants with blindness. These results can be explained by referring to
the memorizing strategies used by those who do and do not have visual experience. Sighted
individuals use visual strategies more often than congenitally blind participants. The strategies
identified in both groups were used either in isolation or in combination with a verbal or a

kinesthetic strategy.
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The purpose of this study was to examine the
ability of congenitally blind and sighted indi-
viduals to memorize spatial information pre-
sented in the form of raised-line images of geo-
metric patterns — right-angle-shapes, with vary-
ing numbers of angles presented against a grid
or in a frame. We were particularly interested in
the amount of time needed for learning the tac-
tile figures, the shapes recognition accuracy,
and the mental imagery strategies used by both
groups.
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Previous research findings show differences
between blind and sighted individuals in the
processing of two-dimensional shapes explored
by touch, interestingly often suggesting blind
participants’ advantage in this matter. Blind
participants are more successful than sighted
participants in differentiating two-dimensional
angles (Alary et al., 2008), identifying curva-
tures (Davidson, 1972), naming basic embossed
geometrical figures (i.e., square, rectangle, tri-
angle) (Theurel et al., 2012), distinguishing a
figure from the background and naming incom-
plete raised-line shapes (Ballesteros et al., 2005).
Furthermore, in comparison to sighted individu-
als, blind participants are faster to match shapes
of geometrical figures to their cut-outs in a board
(Postma et al., 2007) and to distinguish figures
embedded against a background in raised-line
drawings (Heller et al., 2003). The above ad-
vantages of blind over sighted individuals in
the processing of two-dimensional haptic
stimuli may be associated with experience in
using tactile aids and with the practice of active
exploratory strategies (cf. D’Angiulli &
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Kennedy, 2001; Davidson, 1972; Perkins &
Gardiner, 2003; Russier, 1999; Symmons &
Richardson, 2000), as well as greater haptic sen-
sitivity of blind than sighted participants
(Sathian & Prather, 2006). In view of the blind
individuals’ capacities related to the process-
ing of shapes perceived haptically, we predict
that: (H1) Congenitally blind participants learn
2D embossed right-angle-shapes faster than
sighted individuals.

Blind participants are as successful as sighted
individuals in tasks involving retention of a
spatial haptic stimulus in working memory (cf.
Cornoldi & Vecchi, 2003; Vecchi, 1998; Vecchi,
Monticell, & Cornoldi, 1995). Research into rec-
ognition of two-dimensional shapes established
that congenitally blind individuals recognize
shapes equally accurately (Bailes & Lambert,
1986; Picard et al., 2010), or indeed more accu-
rately (Pathak & Pring, 1989 — the study of chil-
dren), in comparison to blindfolded sighted
participants. Due to the haptic perception and
recognition capacities in people who are blind,
we predict that: (H2) Congenitally blind partici-
pants recognize 2D embossed right-angle-
shapes more accurately than sighted individu-
als.

Vecchi, Monticelli and Cornoldi (1995) con-
ducted a series of experiments investigating
variables affecting visuo-spatial working
memory capacity. They claim that visuo-spatial
working memory has two components, a pas-
sive store and active imagery operations. Their
first experiment consisted of two stages and
involved blind and sighted participants. The
stimuli consisted ofa 5 x 5 two-dimensional matrix
of squares. During the first stage, participants
performed two types of tasks in succession:
1) an active pathway task, which involved track-
ing a verbally presented pathway through a
matrix; 2) a passive positions task, which in-
volved memorizing the spatial position of
squares presented in a matrix explored through
touch. In the active pathway task, blind partici-

pants were less successful than sighted par-
ticipants in identifying the final position of the
target when the task was more complex, i.e. the
pathway involved more movements in the 2D
matrix. In the passive positions task, the increas-
ing complexity impaired the performance in both
groups: memory for the spatial configuration
was better when it comprised four targets rather
than eight. During the second stage, partici-
pants had to perform the two tasks (active path-
way and passive positions) simultaneously. In
the active pathway task, differences in the per-
formance of the blind and sighted participants
can clearly be seen — blind participants per-
formed this task significantly worse than
sighted participants. This result is in line with
other studies using tasks requiring active visuo-
spatial working memory, which have shown that
such tasks present a greater challenge to blind
participants than sighted participants (cf.
Cornoldi & Vecchi, 2003; Vecchi, 1998). In the
dual task condition, performance on the pas-
sive positions task was influenced by memory
load in the sighted group only. When they had
to remember five target objects the performance
ofthe active pathway task was worse than when
they only had to remember two, whereas the
blind group performed similarly in both condi-
tions. The results of this second stage suggest
that blind people find retaining a spatial stimu-
lus in working memory a relatively easy task,
regardless of the complexity of the additional
active task. In our study, the recognition task
can be treated as a dual task situation — it re-
quires retaining the representation of a model
figure in memory (passive task) and creating a
representation of a test figure explored by touch
(active task — due to the sequentiality of haptic
cognition, the creation of mental representation
requires the assembling of elements into a
whole). Despite the active nature of creating a
mental representation of the haptic pattern, blind
people cope with such tasks as well or even
better than sighted people (cf. Ballesteros et
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al., 2005; Theurel etal., 2012). Therefore, we ex-
pect that: (H3) Only sighted participants more
accurately recognize 2D tactile right-angle-
shapes with fewer angles, compared to a greater
number of angles (we do not predict the same
difference in participants with blindness).

The blind group’s performance on the pas-
sive positions tasks (both alone and in the dual
task condition) was somewhat inconsistent
(Vecchi et al., 1995). When performing the task
alone, blind participants did less well in the com-
plex condition, whereas in the dual task stage
their performance was similar in the simple and
complex stimulus conditions. However, the
number of target objects to be retained in
memory in the simple and complex conditions
differed in the single and dual task conditions
(single task: 4 and 8; dual task: 2 and 5). This,
together with the difference in experimental pro-
cedure, makes direct comparison problematic.
It is possible that the memory load only affects
the passive component of visuo-spatial work-
ing memory when the number of elements to be
remembered exceeds Miller (1956) the “magic”
number (7). This is the maximum number of ele-
ments that can be held in working memory effi-
ciently.

While comparing the function of visuo-spa-
tial working memory in congenitally blind and
in sighted individuals, we should consider men-
tal strategies employed by these two popula-
tions. In experiments known to us, where re-
searchers investigated strategies used by blind
and sighted participants to encode raised-line
patterns and retain these in memory, i.e. in tasks
engaging the passive component of visuo-spa-
tial working memory, no relationships were iden-
tified between the applied strategy and accu-
racy of the pattern recognition (Lebaz, Picard,
& Jouffrais, 2010; Picard etal., 2010). These stud-
ies suggest that sighted participants tend to
more often employ visual strategies, i.e. visuo-
spatial strategy alone or in combination with
verbal or kinesthetic strategy. On the other hand

blind individuals (studies have focused on both
early and late blind participants) prefer non-vi-
sual strategies, i.e. spatial, kinesthetic and ver-
bal, each of these may be employed either as a
leading strategy or in combination with one of
the remaining strategies. Visuo-spatial strategy,
which involves creating a mental representa-
tion of a pattern, requires visualization. Unlike
visual strategy, spatial strategy lacks visual
clues and mental representation focuses on the
spatial arrangement, e.g. directions or relation-
ships between components of the figure. Ver-
bal strategy involves making a description of a
spatial stimulus with the use of words (e.g.,
right, left, oblique, zigzagging). Kinesthetic
strategy makes use of motor memory. We ex-
pect that similar differences in the applied strat-
egies as reported by Lebaz and colleagues
(2010), and Picard and associates (2010), will be
identified in congenitally blind and sighted par-
ticipants, in a study designed to use different
research material — 2D tactile right-angle-shapes.
The following hypothesis was formulated:
(H4) While memorizing a figure, sighted indi-
viduals use visual strategies more often than
congenitally blind participants. The study also
investigated the following problem: (P1) What
specific strategies, within the categories of vi-
sual and non-visual (spatial, verbal, kinesthetic
or mixed) strategies are used by individuals with
and without visual experience?

To the best of our knowledge there is no re-
search directly comparing memorizing of non-
figurative 2D spatial stimuli presented against
a grid and without a grid'. In a single experi-
ment, researchers displayed spatial haptic
stimuli either against a grid (Cornoldi & Vecchi,
2003; Vecchi, 1998; Vecchi et al., 1995), or with-
outa grid, in an embossed frame (Bailes & Lam-
bert, 1986) or on a completely empty surface,

' Although, such conditions were compared by
Szubielska and Zabielska-Mendyk (2018), but in the
experiment on mental rotation.
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on a Swell paper — in the latter case the edge of
the paper constituted the frame (Picard et al.,
2010). On the one hand, lines of the grid may be
a distractor, making it difficult to distinguish
the raised-line figure from the background.
Heller and colleagues (2003) showed that in a
task which involved tracing, with preferred in-
dex finger, of a figure embedded in a raised-line
drawing, the accuracy decreased if the figure
was presented against a background consist-
ing of a greater number of intersecting lines, in
comparison to the background consisting of
fewer lines. The effect was observed in groups
of both blindfolded sighted participants and
congenitally blind individuals. On the other
hand, a grid facilitates the use of verbal strat-
egy of memorizing, called coordinate XY, which
involves remembering coordinates of specific
squares of the grid occupied by elements of the
memorized stimulus (Szubielska, 2014; Vanlierde
& Wanet-Defalque, 2004). Where the time al-
lowed for exploring the shape is unlimited, indi-
viduals employing this strategy can accurately
memorize the coordinates of all squares of the
grid, which are occupied by the figure. In turn,
sighted people prefer visualization strategy
(Vanlierde & Wanet-Defalque, 2004, although
Szubielska, 2014 stated that they use it as fre-
quently as the XY verbal strategy). To deter-

mine whether a background in the form ofa grid
makes it easier or more difficult to memorize 2D
right-angle-shapes by people who are blind or
sighted, the following problem was investigated:
(P2) Do people who are blind, solve the task
most accurately when they both learn and rec-
ognize a figure in the context of the grid, due to
their preferred imagery strategies, while the
sighted people — when they learn and recog-
nize a pattern in the context of the frame?

Method
Participants

The final sample consisted of 22 individuals
(6 women), half of whom were congenitally blind
(they were at most able to sense light and had
never been able to see) and half of whom had
normal vision. There were initially 12 blind par-
ticipants, but the scores of one blind female
participant and her sighted match had to be dis-
carded because the blind participant often con-
fused the model and test figures; this may have
reflected a misunderstanding of the instructions
or an attention deficit. Sighted controls were
matched to blind participants with respect to
gender, age, handedness and level of educa-
tion. The mean age of the blind group was 24.27

Table 1 Detailed information on the congenitally blind participants

Sex Age Handedness Education Aetiology ngh‘t/'da‘lrkness
sensitivity

CBlI M 25 Right High Retinoblastoma No

CB2 M 30 Right High Optic nerve atrophy Yes

CB3 M 27 Right High Retinopathy of prematurity ~ Yes (left eye)
CB4 M 24  Right Secondary  Retinopathy of prematurity  Yes

CBS F 22 Right Secondary  Optic nerve hypoplasia Yes

CB6 M 18  Right Secondary  Retinopathy of prematurity ~ No

CB7 M 36 Right Secondary  Retinopathy of prematurity ~ No

CB8 M 18  Right Secondary  Retinopathy of prematurity  Yes

CB9 F 23 Right Secondary  Optic nerve hypoplasia Yes

CBI0O M 25  Left Secondary ~ Retinoblastoma No

CBIl F 19  Right Secondary  Optic nerve atrophy No
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years (range: 18 -36 years). All blind participants
could read Braille and had some experience of
using tactile graphics. The detailed character-
istics of the groups are shown in Table 1. The
mean age of the sighted group was 24.18 years
(range: 18-36 years).

Materials

Testing material consisted of 80 tactile im-
ages, each with a surface area of 40 square cen-
timeters; half were used in the learning stage
(target figures) and the rest were presented in
the recognition stage (test figures). Images con-
sisted of an asymmetric, non-figurative planar
shape, displayed either against a 100-square
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grid (2 cm x 2 cm) or in a frame (see Figure 1). In
the frame condition the figure (convex; 0.5 mm
high; dotted texture) was placed inside a 20 cm
square with a raised profile (1 mm high). In the
grid condition the texture of the raised grid
(1 mm high) differed from that of the figure (con-
vex; 0.5 mm high; dotted texture); we confirmed
during a pilot study that the two textures were
easy to distinguish. Each shape consisted of
20 square cells (the borders between cells were
detectable when shapes were displayed against
a grid; they were not perceptible when figures
were presented in a frame). Target shapes var-
ied in terms of number of angles, low: 10 angles
or high: 20 angles (see Figure 1). All the angles
were right angles.

Figure 1 Examples of experimental stimuli. Model figures (left) and test figures (right) displayed
against a grid and in a frame. Examples of figures with low-angle number are presented in the
upper row, while figures with high-angle number are presented in the lower row.
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Procedure

The participants’ task was to memorize a tac-
tile target shape and there was no limit to the
amount of time they could take. The instruc-
tions were as follows: “Your task is to memorize
the shape of a figure, which you will explore by
touch. Tell the experimenter when you think you
have memorized the figure”. Participants de-
cided when they had memorized the figure; the
learning phase ended when they made their
declaration and the recognition test was admin-
istered without delay. This consisted of pre-
senting a test figure and requiring the partici-
pant to decide if it was identical in shape to the
target figure. Test figures were either identical
to the target figure or differed with respect to
the position of one cell (see Figure 1). Perfor-
mance accuracy was assessed using a binary
scale, with points scored for both hits and cor-
rect rejections. Sighted participants were blind-
folded throughout the experiment.

Both target and test figures could be presented
in the grid or in the frame, giving the following
conditions: 1) learning with frame—recognition
with frame (frame-frame), 2) learning with frame—
recognition with grid (frame-grid), 3) learning with
grid—recognition with grid (grid-grid), 4) learn-
ing with grid — recognition with frame (grid-
frame). The pairings were presented in random
order. Each pairing of contexts was used for ten
trials (fiveeach for stimuli with lowand high num-
bers ofangles; also in random order). Before per-
forming each condition participants performed
threetraining trials which involved figures con-
taining 12 to 18 angles. After completion of four
conditions participants were asked to describe
how they coded the 2D tactile shapes (see
Cornoldietal., 2009, and Picardetal.,2010fora
similar procedure).

A stopwatch was used to measure learning
time. Learning time was measured from the mo-
ment the tactile graphic was first touched to the

moment the participant informed the experi-
menter that he or she had memorized the model.

Results
Exploration Time in the Learning Phase

We performed ANOVA with mean exploration
time as the dependent variable, number of angles
(low; high), learning condition (frame; grid) and
testing condition (frame; grid) as within-partici-
pants factors and visual status (sighted; con-
genitally blind) as between-participants factor.
Descriptive statistics for mean learning time are
presented in Table 2.

Mean exploration time was longer in sighted
participants (M= 113.28,SE=13.40)than in blind
participants (M =46.24, SE = 13.40; F(1,20)=
12.51, MSE=15805.03,p=.002,*=.38).

It took longer to explore stimuli consisting of
20 angles (M =92.22, SE = 9.63) than stimuli
consisting of 10 angles (M = 67.30, SE = 10.26;
F(1,20)=16.98, MSE = 1630.01, p < .001, *=
46).

In the learning condition mean exploration
time was longer when stimuli were presented
against a grid (M = 95.46, SE = 12.17) rather
than in a frame (M =64.06, SE =7.11; F(1,20)=
25.98, MSE =1669.82, p <.001, #*=.56). The
same effect was observed for learning condi-
tion — mean exploration time was longer when
the participant knew that a test figure will be
presented against a grid (M =88.07, SE =12.38)
not in a frame (M =71.44, SE = 7.49; F(1,20)=
4.62, MSE =2632.05, p =.044, *=.19).

There were no significant interactions
(double, triple, or fourfold) of visual status with
the other factors analyzed (ps > .05).

Performance Accuracy in the Recognition
Phase

We performed ANOVA with mean accuracy
as the dependent variable and number of angles
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Table 2 Descriptive statistics for exploration time in the learning phase (in seconds). Table
presents mean learning time (M), standard deviation (SD), minimum (Min) and maximum
(Max) for every experimental condition for both sighted and congenitally blind participants

Condition M SD Min Max
Frame-Frame Low-anale Blind 19.75 10.61 565 3693
W-ang Sighted 66.75 3819 1658 135.00

Frame-Grid Low-anal Blind 2927 22.13 635  71.89
ame- ow-angie Sighted 75.96 5786  19.73  223.14
Grid-Frame Low-anal Blind 39.23 23.86 826 81.44
“rrame Low-angie Sighted 107.84 4323 4145  198.93
Py Blind 46.72 30.12 942 116.05
Grid-Grid Low-angle Sighted 126.95 5585 4586 211.37
Frame-Frame Hioh-anale Blind 40.42 24.86 745  82.88
gh-ang Sighted 106.73 67.61 2603  233.43

L Blind 67.25 73.10 577 216.60
Frame-Grid High-angle Sighted 13225 11504  28.17  441.28
. . Blind 6231 40.56 788  136.82
Grid-Frame High-angle Sighted 128.52 49.60 4348  222.56
P Blind 64.93 4111 9.0l 146.29
Grid-Grid High-angle Sighted 161.24 8345 4520  310.93

(low; high), learning condition (frame; grid) and
testing condition (frame; grid) as within-sub-
jects factors and visual status (sighted; con-
genitally blind) as the between-subjects factor.
Descriptive statistics for accuracy are presented
in Table 3.

There were no main effects of number of
angles (£(1,20)= .02, p = .882), learning condi-
tion (F(1,20) = 3.33, p = .083) or visual status
(F(1,20)=0.01, p=.933).

Mean accuracy was higher when test stimuli
were presented in a frame (M = 3.81, SE = .12)
rather than against a grid (M = 3.38, SE = .20;
F(1,20)=4.98, MSE = 1.65, p = .037, n*=.20).
There was an interaction of number of angles
and learning condition F(1,20)=6.59, p=.02.
Bonferroni post-hoc test showed that when
participants were learning stimuli presented in
a frame, the accuracy was higher for low angle
condition (M =3.91, MSE = .16) than for high

angle condition (M =3.57, MSE =.16, p=.049).
Also, for low angle condition the accuracy was
higher when the participant learned the stimuli
in a frame (M =3.91, MSE = .16) than againsta
grid (M=3.25, MSE= 24,p=.012).

There was also a three-way interaction be-
tween learning condition, testing condition and
visual status (F'(1,20)=6.80, MSE = 1.24,p =
.017, n?=.25) (see Figure 2). Bonferroni post-
hoc test revealed that only in the sighted group
there were differences in accuracy. When
sighted participants were learning in a frame
condition and were tested in a frame condition
(M =4.41, MSE = .17) the accuracy was higher
than when they were learning in a frame condi-
tion and tested against a grid condition (M =
3.14, MSE = .31; p <.001). The accuracy was
also higher for sighted participants when they
learned in a frame condition and tested in a frame
condition (M = 4.41, MSE = .17) than when
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Table 3 Descriptive statistics for performance accuracy in the recognition phase. Table
presents mean accuracy (M), standard deviation (SD), minimum (Min) and maximum
(Max) for every experimental condition for both sighted and congenitally blind

participants
Condition M SD Min Max
Erame-Frame Low-anal Blind 427 65 3 5
ame-rrame Low-angle Sighted 4.45 93 2 5
. Blind 3.64 67 3 5
Frame-Grid Low-angle Sighted 3.27 1.35 1 5
. Blind 3.45 137 1 5
Grid-Frame Low-angle Sighted 3.09 1.45 0 5
P Blind 3.18 1.54 1 5
Grid-Grid Low-angle Sighted 3.27 1.56 0 5
. Blind 3.55 93 2 5
Frame-Frame High-angle Sighted 136 7 3 5
o Blind 3.36 136 1 5
Frame-Grid High-angle Sighted 3.00 126 1 5
. . Blind 3.64 1.03 2 5
Grid-Frame High-angle Sighted 3.64 1.12 2 5
D Blind 3.55 1.29 1 5
Grid-Grid High-angle Sighted 3.73 90 2 5
Congenitally blind Sighted

50

45

40

g 35 | P

§ 3.0

25

20

Testing condition
Frame Grid Frame Grid Bl Fame

Learning condition Learning condition Bl Grid

Figure 2 Interaction of accuracy (tactile pattern recognition performance) relative to learning
condition, testing condition and visual status (error bars represent +/- standard errors).
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they learned against a grid condition and tested
in a frame condition (M =3.36, MSE = .25;p =
.003; p<.001) (See Figure 2).

There were no more significant interactions
(double, triple, or fourfold) of visual status with
the other factors analyzed (ps > .05).

Self-Reported Strategies

Each participant’s verbal report was examined
by two independent judges. They classified the
reports according to the strategies used to
memorize the tactile figures. The judges were
provided with definitions and sample state-
ments reflecting the use of visuo-spatial, spa-
tial, verbal and kinesthetic strategy; these origi-
nated from the study by Picard and colleagues
(2010). The statements of all the participants
were assessed four times, concerning the four
defined imagery strategies. The following strat-
egy descriptions were given to the judges:
1) “Participants imagined how parts of the con-
figuration or the whole pattern appeared, rely-
ing on visual imagery” — visuo-spatial strategy;
2) “Participants used descriptive words to en-
code spatial information” — verbal strategy;
3) “Participants imagined how parts of the con-
figuration or the whole pattern appeared with-
out recourse on visual cues — spatial strategy;
4) “Participants imagined how parts of the con-
figuration or the whole pattern appeared rely-
ing on motor or kinesthetic information — kines-
thetic strategy (Picard et al., 2010, p. 230). Sample
statements by which it was identified that the
participant used the 1) visuo-spatial, 2) verbal,
3) spatial, and 4) kinesthetic strategy were: 1) “
searched for outlines and drew a figure in my
head”, “I try to imagine the shape, see it with
my mind’s eye”; 2) “I counted cells, I counted
the distance from the edge and the gap between
elements”, “I studied the figure from top to bot-
tom, counting how many grates are in a row,
how many empty grids were there”; 3) “First, I
memorized the middle, then the periphery and

associated the image with something known”,
“I memorized using the principle of a city
plan (narrow fragments are streets, wider are
squares); I memorize each piece, fragments; the
whole shape does not mean anything to me”;
4) “I memorized the entire shape by running my
finger along the edge”, “I have a measuring tape
in my fingers (width of the fingers, spacing) —
I am applying distance measure, checking on
the sides or diagonally”. The judges agreed on
80 out of 88 cases. The disparities in their deci-
sions were resolved during a discussion.

Sighted participants used the visuo-spatial
strategy significantly more frequently than the
blind participants, ¥*(1) = 22, p < .001, and
sighted participants used the spatial strategy
significantly less frequently than the blind par-
ticipants, ¥2(1) =22, p <.001. All the sighted
participants applied visual strategies and none
ofthem used spatial strategies, and all the blind
participants employed non-visual strategies
and none of them declared using visual strate-
gies. The groups of blind and sighted partici-
pants did not differ in the frequency of using
verbal strategy, x*(1) =.75, p = .386, or kines-
thetic strategy, y(1) = .31, p=.58.

It was determined that seven different strate-
gies were used (see Table 4), including four
types classified as visual, and three types clas-
sified as non-visual strategies. Using the
Q Cochran’s test, the frequency of application
of those strategies in the groups of blind and
sighted people was examined. There were no
significant differences in the group of people
with blindness, Q(2)=5.09, p=.078, or sighted,
0(3)=3.18,p=.364.

In their statements the participants sponta-
neously made comments regarding whether the
grid facilitated or distracted memorization of a
figure placed against it. Five congenitally blind
and five sighted participants admitted directly
that grids interfered with their performance.
Four blind participants (and no sighted indi-
viduals) admitted directly that the grids were
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Table 4 Numerical distributions of the congenitally blind and blindfolded sighted partici-

pants according to the strategy used

Strategy Blind (N) Sighted (N)

Non-visual 11 0
spatial 3 0
spatial and verbal 7 0
spatial, verbal and kinesthetic 1 0

Visual 0 11
visuo-spatial 0 5
visuo-spatial and verbal 0 3
visuo-spatial and kinesthetic 0 1
visuo-spatial, verbal, and kinesthetic 0 2

helpful. Furthermore, eight blind participants
and five sighted participants reported that
they counted the squares while memorizing the
figures.

Discussion

The study tested four research hypotheses
related to memorization of 2D embossed right-
angle-shapes: (H1) Congenitally blind partici-
pants learn shapes faster than sighted individu-
als; (H2) Congentitally blind participants recog-
nize 2D embossed right-angle-shapes more ac-
curately than sighted individuals; (H3) Only
sighted participants will more accurately memo-
rize shapes with fewer angles compared to a
greater number of angles; (H4) While memoriz-
ing a figure, sighted individuals use visual strat-
egy more often than people who are congeni-
tally blind. The study also investigated two
questions: (P1) What specific strategies — spa-
tial, verbal, kinesthetic or mixed, are used by
blind and sighted individuals? (P2) Do people
who are blind, solve the task most accurately
when they both learn and recognize a figure in
the context of the grid, due to their preferred
imagery strategies, while the sighted people —
when they learn and recognize a pattern in the
context of the frame?

The findings support the first hypothesis. The
congenitally blind participants needed less time
than the sighted individuals to learn 2D em-
bossed right-angle-shapes, regardless of the
number of angles in the figures and regardless
of the form of presentation, against a grid or in
a frame. The evidence is consistent with earlier
studies suggesting that the time required for
exploring a stimulus by touch is longer in the
case of sighted individuals, compared to blind
individuals (Heller, 2006; Postma et al., 2007).

The second hypothesis was not confirmed.
Participants with congenital blindness and
blindfolded sighted participants did not signifi-
cantly differ in the accuracy of recognizing 2D
embossed right-angle-shapes. Finding no sig-
nificant differences between people who are
blind and those who see but are blindfolded in
recognizing tactile patterns is not an isolated
result (cf. Bailes & Lambert, 1986; Cornoldi &
Vecchi, 2003; Picard et al., 2010; Vecchi, 1998;
Vecchi, Monticell, & Cornoldi, 1995). It is pos-
sible that visual experience does not differenti-
ate the performance of tasks that require tactile
perception. Differences obtained in research in
this area are rare (e.g., Pathak & Pring, 1989),
and studies with statistically significant results
are preferred in the scientific literature (cf. Picard
etal., 2010).
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The third hypothesis was not confirmed ei-
ther. The accuracy of recognizing figures with
fewer or larger number of angles did not differ
significantly, neither in the blind and nor in the
sighted participants. Increasing complexity did
not impair the performance in either group,
which is inconsistent with the other studies’
results (Vecchi et al., 1995). The fact that we did
not limit exploration time may explain the dis-
crepancies between our findings and those of
Vecchi and colleagues (1995) (importantly, these
researchers applied spatial stimuli which dif-
fered from ours, and this may have contributed
to the different findings acquired in the two ex-
periments). In our study the participants needed
more time to learn the figures with more angles,
compared to the figures with fewer angles,
which means that the effect of complexity of 2D
tactile right-angle-shapes in the load of the
passive component of visuo-spatial working
memory was observed in the dependent vari-
able of learning time but not in recognition ac-
curacy.

The fourth hypothesis and the first research
problem was related to the strategies of memo-
rizing embossed figures applied by the congeni-
tally blind and sighted participants. The hypoth-
esis was verified positively. It was determined
that the blindfolded sighted individuals em-
ployed visual strategies only, while the blind
participants employed non-visual strategies®.
These findings are consistent with those re-
ported by Picard and colleagues (2010), and
Vanlierde and Wanet-Defalque (2004). It was
confirmed that in the process of creating men-
tal representation of a pattern, sighted partici-
pants try to visualize it while blind individuals
with no visual experience refer to spatial cat-

2 The result of people who are congenitally blind
may seem obvious, but there are some controversial
reports that individuals who are blind can use visual
imagery (Bertolo et al., 2003), and that early blind
participants can use the visualization strategy
(Vanlierde & Wanet-Defalque, 2004).
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egories. Like Picard and colleagues (2010), we
established that strategies in both the visual
and non-visual categories include pure (visuo-
spatial and spatial, respectively) and mixed strat-
egies. In the visual category the following mixed
strategies were identified: visuo-spatial com-
bined with verbal, visuo-spatial combined with
kinesthetic, as well as visuo-spatial combined
with both verbal and kinesthetic. The frequency
of application of those strategies did not differ
significantly in the group of sighted individu-
als. Mixed strategies in the non-visual category
included spatial strategy combined with ver-
bal, as well as spatial combined with verbal and
kinesthetic. The frequency of application of
those strategies did not differ significantly in
the group of people with blindness.

The second research question was related to
the effect of the grid and the frame in the perfor-
mance of a memory task by people who are blind
or sighted. Regardless of visual status, the grid
condition made the task of learning embossed
figure more complex — as evidenced by the in-
teraction effect of the number of angles and
learning condition for accuracy (when partici-
pants were learning stimuli presented in a frame,
the recognition accuracy was higher for low
angle condition than for high angle condition;
for low angle condition the recognition accu-
racy was higher when participant learn stimuli
in a frame than against a grid). But, in the case
of the sighted participants, a grid was a more
considerable distractor than in case of individu-
als with congenital blindness. In the group of
blindfolded sighted participants, the accuracy
was higher, when the shape: was learned in a
frame and tested in a frame than learned in a
frame and tested against a grid; was learned in
a frame and tested in a frame than learned
against a grid and tested in a frame. In the group
of people who are blind, there were no differ-
ences in the accuracy of figure recognition,
which were learned and which were recognized
in different conditions (frame or grid).
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During conversations after the end of the ex-
periment nearly half of the participants (both
blind and sighted) spontaneously reported that
the grid interfered with the performance of the
task. None of the sighted participants found
the grid to be helpful. Some participants with
blindness admitted that the grid was of help to
them, but it may have been related to the used
memory strategy. Eight of the blind participants
(nearly 73% of the group) reported that in order
to memorize the figure they counted the squares,
which means they used a strategy similar to
coordinate XY strategy (cf. Szubielska, 2014;
Vanlierde & Wanet-Defalque, 2004). Interest-
ingly, even when the grid was not there, some
participants tried to employ this strategy, as il-
lustrated by a statement of one of the partici-
pants with blindness, “I tried to superimpose a
grid over the figure”. The fact that the grid isa
distractor in exploring a pattern placed against
itis also reflected by the longer learning time of
target figures when they were placed against a
grid than when they were placed in a frame.
Interestingly, participants also tended to spend
more time learning target figures when they ex-
pected the test figure to be presented against a
grid (frame-grid; grid-grid) than when they ex-
pected it to be placed in a frame (frame-frame;
grid-frame). In the interpretation of the results
we will again refer to the time-consuming ver-
bal XY strategy (cf. Szubielska, 2014; Vanlierde
& Wanet-Defalque, 2004), possibly employed
by the participants (both blind and sighted
people), who reported having counted the
squares. As a reminder, prior to each series of
tasks, the participants performed test trials,
therefore they always knew beforehand the
condition of the target and the test figures pre-
sentation. Keeping in mind the comment con-
tributed by one of the participants, who said
that he tried to superimpose the grid onto the
figure, we can suspect that when they expected
the test figure to be displayed against a grid,
even if at the exploration stage the figure was

presented in a frame, some participants tried to
count which squares of the imagined grid were
occupied by the figure.

Distraction effects of the complex grid back-
ground in the accuracy of the sighted partici-
pants’ performance may have been linked to
the difficulty in distinguishing the figure from
the background (Heller et al., 2003) or with the
difficulty of visualizing it in the context of a grid
(all sighted participants used visual memory
strategies). Increasing complexity of an imag-
ined stimulus results in the creation of more
degraded visual image (Kosslyn, 1975).

The present study supports the claim made
by Vecchi and colleagues (Cornoldi & Vecchi,
2003; Vecchi, 1998) that individuals without vi-
sual experience do not have an impairment in
the passive component of visuo-spatial work-
ing memory compared with sighted individu-
als. The findings are consistent with results of
experiments which have shown that congeni-
tally blind participants memorize two-dimen-
sional shapes at least as accurately as sighted
individuals (Bailes, Lambert, 1986; Pathak &
Pring, 1989; Picard et al., 2010; Vecchi,
Monticelli, & Cornoldi, 1995). They also reflect
significant ability of blind individuals to create
accurate representations of 2D non-figurative
spatial stimuli and maintain it in working
memory, which previously has been demon-
strated in perception tasks (Alary et al., 2008;
Theurel et al., 2012; Ballesteros et al., 2005).

Limitations of the study are related to the
number of participants. Small groups of partici-
pants were examined, due to the fact that the
population of people who are blind from birth,
without additional disabilities, is limited (more-
over, some of these people have repeatedly been
asked to participate in psychological research
and are reluctant to take part in the next). Quite
often congenital blindness is accompanied by
intellectual disability — this situation excludes
the participation ofa person from an experiment
such as ours.
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A Time for Being Thankful: Balanced Time Perspective and Gratitude
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The aim of this report is twofold: 1) to demonstrate how grateful disposition is related to time
perspectives in late adolescents and young people in the process of transition into early adult-
hood; 2) to verify whether age indeed moderates the relationship between the present-hedonis-
tic dimension and gratitude, as well as future and gratitude in such a way that these relationships
are stronger in high school students and undergraduates than in graduates. The results provide
strong support for the hypothesis that gratitude is higher in the case of the past-positive,
present-hedonistic, and future time perspectives. As regards the reverse correlations, deviation
from a balanced time perspective is positively associated with gratitude GQ-6 and IPIP-VIA.
This suggests that different types of focus on recalling the past, experiencing the present, and
facing the future might predict a grateful disposition and gratitude. Moreover, age moderated
the relationship between the present-hedonistic perspective and gratitude.

Key words: gratitude, time perspectives, balanced time perspective, adolescents, young adults

Introduction

In recent years a large body of scientific evi-
dence has emerged suggesting that being grate-
ful is associated with several positive outcomes
(Robustelli & Whisman, 2018; Wood, Froh, &
Geraghty, 2010). Psychologists indicate that
gratitude increases well-being in both younger
(Jiang, Sun, Liu, & Pan, 2016) and older indi-
viduals (Killen & Macaskill, 2015). It correlates
negatively with materialism (Polak &
McCullough, 2006) and positively with self-es-
teem (Kashdan, Uswatte, & Julian, 2006; Kong,
Ding, & Zhao, 2015), social support, and life
satisfaction (Kong, Ding, & Zhao, 2015; Sun &
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Kong, 2013) on many levels of human life
(Wang, Wang, & Tudge, 2015). On the indi-
vidual level, gratitude refers to experiencing and
fostering appreciation of life and its events ben-
eficial to the self. On the relational level, it con-
cerns being grateful for bonds within family
settings and friendships. On the organizational
level, it relates to grateful relationships within
the structural systems, among peers, employ-
ers, and employees.

Although there are a very large number of
studies that explicitly investigate the topic of
gratitude and its links with the aforesaid con-
structs, a systematic literature review shows that
the subject of gratitude and time perspective
has been one of the most understudied areas.
And yet, if we think of human existence, grati-
tude represents an important factor of daily life
stretched over time, across different develop-
mental stages or mental and physical condi-
tions. For example, for elderly people the aware-
ness of the limited time they have left to live
often promotes a sense of gratitude for life it-
self (Greenstein & Holland, 2015). In fact,
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Carstensen (2011) explains this by pointing out
that seniors’ time horizons grow shorter as they
move toward their later years and recognize the
fragility of life. Consequently, they focus mainly
on those goals from which they derive emo-
tional meaning and tend to be more apprecia-
tive than younger adults (Chopik, Newton, Ryan,
Kashdan, & Jarden, 2017). Likewise, terminally
ill patients are often grateful just for being alive,
which manifests itself in wasting a smaller
amount of time on irrelevant things and in en-
joying every moment (Daughtery & Hand, 2009).
Middle-aged adults are grateful for the enjoy-
able circumstances experienced, together with
the challenges and difficult lessons that allow
them to grow (Ko6nig & Gliick, 2014). Even ado-
lescents seem to be attentive to gratitude and
time perspective. As a matter of fact, almost 70%
of young Americans report expressing gratitude
all the time (Wood, Froh, & Geraghty, 2010),
implying that their gratefulness is constantly
present.

In this context, it seems valuable to under-
take a study on the relationship between grati-
tude and time perspectives, especially in ado-
lescents and younger adults, as the link between
the two variables in these particular stages of
life is important, though it may appear less evi-
dent.

Gratitude

Gratitude is considered an essential aspect
of human existence and one of the most indis-
pensable social emotions (Fox, Kaplan, Damasio,
& Damasio, 2015; Watkins, 2014). Current per-
spectives on gratitude provide insights into
what gratitude is and how it can influence inter-
personal relationships. Gratitude has been de-
fined as a general tendency for people to rec-
ognize, appreciate, and respond to other in-
dividuals’ benevolence and well-being
(McCullough, Emmons, & Tsang, 2002), as well
as a passing emotion caused by particular situ-
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ations (Watkins & Bell, 2017). According to
Wood and colleagues (2010), gratitude can also
be considered as part of a wider life orientation
that consists in perceiving and valuing the posi-
tive in the world.

Another way of understanding gratitude is
provided by Peterson and Seligman (2004), who
argue that gratitude is a strength of character
and a trait known in all cultures. In this sense, it
is a disposition to be aware of and thankful for
the good things that happen (Park, Peterson, &
Seligman, 2004). Moreover, it denotes a sense
of thankfulness and enjoyment in response to
obtaining a tangible benefit from another per-
son or to receiving immaterial gifts — for ex-
ample, in the form of natural beauty, such as
awe-inspiring landscape or a work of art (Froh,
Miller, & Snyder, 2007; Peterson & Seligman,
2004). Being grateful for what one has is re-
garded as appropriate, and acts of expressing
thankfulness to those who have benefited
us are usually considered socially desirable
(Jackson, 2016).

Regardless of the conceptualization outlined
above, being thankful requires subjective as-
sessment of the gift received or the event expe-
rienced. If people consider what they have re-
ceived or undergone beneficial, even if it in-
volves suffering (Konig & Gliick, 2014), they
are prompt to feel or show gratitude. By con-
trast, if they receive something valuable or mean-
ingful but do not judge it accordingly, they re-
main thankless. Therefore, subjectivity may ex-
plain why some individuals are grateful even in
hard times and why others feel entitled to more
and persist in demanding more than others.

Time Perspective

Time is one of the most important dimensions
of people’s individual and social functioning
(Lewin, 1946). Human life takes place in time;
therefore, time — its role and meaning — is often
the subject of psychological research. Time
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perspective (TP) is a category relating to sub-
jective perception to the experience of time.
Lewin (1942) described TP as a set of individual
beliefs about the past and the future, emerging
at a particular stage of human life. According to
Nuttin (1985), time perspective, attitude toward
time, and temporal orientation are the compo-
nents of psychological time, where TP is the
configuration of time-bound objects that oc-
cupy the mind of an individual in a particular
situation.

TP can be defined as a relatively stable, indi-
vidually diverse dimension, expressing an
individual’s preferred behaviors and attitudes
toward the past, present, and future (Webster,
2011). One ofthe mostinfluential theories oftime
perspective is the model proposed by Zimbardo
and Boyd (2008), operationalized as an interest-
ing research tool and tested by many research-
ers in the world. According to these psycholo-
gists, TP is a construct that includes personal,
often unconscious, attitudes toward time. It is
also a process that helps to bring order, consis-
tency, and meaning tolife. Timeperspective has
three fundamental dimensions: past, present, and
future (Zimbardo & Boyd, 1999, 2008).

For a long time, research was focused prima-
rily on a single time domain, for example, on the
future (Holman & Zimbardo, 2009; Nurmi, 1991).
Recently, analytic emphasis has shifted to the
role and function of balanced time perspective,
which is believed to be related to mental and
physical health, as well as to optimal individual
and social functioning (Stolarski, Wiberg, &
Osin, 2015). Studies suggest that if people have
a positive and balanced attitude toward the
past, the present, and the future, they may ben-
efit from higher well-being (Oyanadel, Buela-
Casal, Araya, Olivares, & Vega, 2014).

Balanced Time Perspective

Balanced time perspective (BTP) is under-
stood as “the mental ability to switch effectively

among TPs depending on task features, situ-
ational considerations, and personal resources,
rather than be biased toward a specific TP that
is not adaptive across situations” (Zimbardo &
Boyd, 1999, p. 1285). It can also be seen as a
frequent and relatively balanced inclination to
think positively about both the past and the
future (Webster, 2011). Numerous contempo-
rary studies have shown interesting relation-
ships regarding balanced time perspective. BTP
has been repeatedly found to correlate with
subjective well-being (Boniwell, Osin, Linley,
& Ivanchenko, 2010; Drake, Ducan, Sutherland,
Abernethy, & Henry, 2008; Hang, Howell, &
Stolarski, 2013; Stolarski, 2016; Stolarski,
Vowinckel, Jankowski, & Zajenkowski, 2016)
and various subjective indicators of well-be-
ing, such as subjective happiness, positive af-
fect, negative affect, psychological needs, self-
determination, and vitality. This relationship has
been well-acknowledged even in circumstances
of different BTP operationalization modes
(Hang, Howell, & Stolarski, 2013).

It has also been reported that higher BTP is
associated with higher life satisfaction and gen-
eral happiness (Barsics, Rebetez, Rochat,
D’Argembeau, & Van der Linden, 2017; Boniwell
& Zimbardo, 2004; Simons, Peeters, Janssens,
Lataster, & Jacobs, 2016; Webster & Ma, 2013;
Gao, 2011), extraversion (Stolarski, 2016;
Zajenkowski, Witowska, Maciantowicz, &
Malesza, 2016), positive orientation (Sobol-
Kwapinska & Jankowski, 2016), satisfaction
with interpersonal relations (Stolarski,
Wojtkowska, & Kwiecinska, 2016), emotional
intelligence (Stolarski, Bitner, & Zimbardo, 2011),
and mindfulness (Selma & Sircova, 2013;
Stolarski, Wojtkowska, & Kwiecinska, 2016).
Moreover, higher BTP is negatively correlated
with pathophysiological stress (Olivera-
Figueroa, Juster, Morin-Major, Marin, & Lupien,
2015). A more balanced profile of time perspec-
tive is related to fluid intelligence and higher
executive control, which means that cognitive
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abilities play an important role in accepting time
balance (Zajenkowski, Stolarski, Witowska,
Maciantowicz, & Lowicki, 2016). Time perspec-
tive may be important in acquiring skills (crys-
tallized intelligence) and is also thought to
influence the results of intelligence tests
(Zajenkowski, Stolarski, Maciantowicz, Malesza,
& Witowska, 2016). In addition, studies on the
relationship between a balanced time perspec-
tive and psychological well-being in Chile
showed the relativity of the BTP construct.
According to researchers, BTP is age-related
(Worrell, McKay, & Andrett, 2015) and depends
on the social and cultural context (Giiell,
Orchard, Yopo, & Jamne-Molina, 2015). Webster
and Ma (2013) report that, on average, younger
adults are inclined to be future-oriented rather
than past-oriented, while an average adult tends
to be past- rather than future-oriented.

Gratitude, Time, and Age

Although the dimensions of time perspective
and their balanced configuration can serve as
predictors of numerous essential constituents
of life, such as health, happiness, or financial
and environmental commitments (Cunningham,
Zhang, & Howell, 2015), a systematic literature
review does not yield a very large number of
studies which explicitly investigate the topic of
time perspective and its influence on disposi-
tional gratitude.

Among the first researchers to look for such
links were Emmons and McCullough (2003), who
observed that approach to the past is crucial to
the development of grateful attitudes, which
allow people to appreciate their lives in the
present. Similarly, Zimbardo and Boyd (2008)
postulated a link between a past-positive per-
spective and dispositional gratitude. They ar-
gued that past-positive perspective could play
arole in the development of dispositional grati-
tude. For example, an individual with a past-
positive temporal frame may draw on joyful
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memories associated with the kindness of oth-
ers. In a more recent study, Watkins (2014) main-
tains that gratitude amplifies the good in posi-
tive memories and that grateful people are more
focused on pleasant experiences, being more
attentive to what they have than to what they
lack. Moreover, Bhullar, Surman, and Schutte
(2015) argue that both the past-positive tempo-
ral frame, which includes returning to or pre-
serving positive memories of the past, and dis-
positional gratitude are associated with posi-
tive life outcomes such as life satisfaction and
well-being. They demonstrate that higher lev-
els of a past-positive temporal perspective are
associated with greater gratitude and higher
well-being.

Lake (2017) and Roberts (2014) point out that
it is even possible to assume the existence of
different forms of gratitude in human life. “Past
gratitude” appears to be the most common form
and consists in being thankful for the good
things one has received from others at some
point in life. It reflects the positive memories of
any constructive or beneficial previous experi-
ences. It relates to positive reminiscence and to
recalling pleasant events from the past. Accord-
ing to some researchers (Martinez-Marti &
Ruch, 2014; Mehlsen, Platz, & Fromholt, 2003;
Palgi & Shmotkin, 2010; Staudinger, Bluck, &
Herzberg, 2003), older people tend to focus on
the past rather than on other dimensions of
time. “Present gratitude” consists in being ap-
preciative of pleasures experienced and gifts
received in the “here and now” (Roberts, 2014).
This kind of gratitude refers to a positive
present event (Zimbardo & Sword, 2017). The
focus on the hedonistic present (i.e., present-
hedonistic time perspective, PH; Rosenbaum
& Ronen, 2013) seems to be characteristic of
adolescents in particular. In fact, Zimbardo and
Boyd (1999) claim that age is negatively corre-
lated with PH, which confirms that younger
people concentrate on “living the moment” to a
greater degree than their older counterparts.
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Finally, “future gratitude” implies being grate-
ful for the life to come (Roberts, 2014). It is as-
sociated with the anticipation of being grateful
for future positive experiences (Buck, 2004), as
people are often inclined to hold an optimistic
view of upcoming events and, consequently,
anticipate positive rather than negative epi-
sodes (Wang, Gould, & Hou, 2015). Similarly to
PH, future time perspective (FTP) is a typical
characteristic of adolescents. Empirical research
shows that higher chronological age is related
to a more limited FTP (Brothers, Chui, & Diehl,
2014; Weiss, Job, Mathias, Grah, & Freund,
2016).

Asregards empirical studies on gratitude and
temporal perspective, Zhang, Howell, and
Stolarski (2013) show that having a BTP is re-
lated to high gratitude. Specifically, they prove
that individuals with past-positive, present-he-
donistic, and future time perspectives report the
highest levels of gratitude. By contrast, those
with past-negative and present-fatalistic time
perspectives report the lowest levels of subjec-
tive well-being. In regard to gratitude and fu-
ture time perspective, Allemand and Hill (2014)
assert that individuals who perceive their fu-
ture time perspective (FTP) as open-ended re-
port higher levels of gratitude in comparison to
individuals who view their time as limited. More-
over, the FTP dimension appears to be posi-
tively associated with gratitude in the interper-
sonal domain. People who see their future as
full of prospects declare higher levels of grati-
tude concerning social relationships. In con-
trast, people who tend to view their future in
terms of time limitations, restraints, and bound-
aries are more grateful for the instrumental
areas of life.

Although research on time perspective and
gratitude seems clear, a review of the studies
on the association between time perspectives
and age (Mello & Worrel, 2015) as well as be-
tween trait gratitude and age (Chopik, Newton,
Ryan, Kashdan, & Jarden, 2017; Froh, Kashdan,

Ozimkowski, & Miller, 2009) is not free of incon-
sistencies and inconclusive findings (Laureiro-
Martinez, Trujillo, & Unda, 2017). Some re-
searchers suggest that young people focus
more on the future and less on the past and the
present (Mello & Worrel, 2006). Other scholars
observe that individuals give more attention to
the present as they grow older (Zhang & Ho,
2015). Still other research results support the
hypothesis suggesting that people in general
focus more on the past (Laureiro-Martinez,
Trujillo, & Unda, 2017). Similar discrepancies
are found in studies on gratitude and age asso-
ciations. To date, only a few reports have as-
serted the existence of a positive association
between age and gratitude; research results
demonstrate, however, that gratitude is higher
in older adults than in younger ones (Chopik,
Newton, Ryan, Kashdan, & Jarden, 2017;
Cosentino, 2014). On the other hand, there are
scholars who found little or no associations
between age and gratitude (Martinez-Marti &
Ruch, 2014; Sood & Gupta, 2012).

In the light of these divergences, the present
study is aimed at increasing the overall com-
prehension of the relationship between grati-
tude and time perspectives found in adolescents
and early adults, including the moderating role
of age. We postulate that age can affect the
association of PH and FTP with gratitude un-
derstood as a disposition and with gratitude
understood as a manifestation of character
strength. The rationale behind this hypothesis
is that during late adolescence and early adult-
hood young people, thanks to their cognitive
development, acquire the ability to reflect on
the past, the present, and the future (Blomgren,
Svahn, Astrom, & Ronnlund, 2016). At the same
time, although the two groups are very close to
each other in terms of age, developmental
changes are quite significant, as adolescents
generally start their university studies and early
adults usually begin their work and family life.
What should also be underlined is that there
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are very few studies on the link between the
above-mentioned variables (Allemand & Hill,
2014; Chopik, Newton, Ryan, Kashdan, &
Jarden, 2017; Lang & Carstensen, 2002), and
research in this field is generally focused on
specific time dimensions (past, present, or fu-
ture) (Mello & Worrel, 2015). Based on prior
intervention research and on theoretical con-
siderations mentioned above, we formulated the
following hypotheses:

1) An increase in past-positive, present-he-
donistic, and future dimensions of time perspec-
tive will increase gratitude understood as a dis-
position (GQ-6; McCullough, Emmons, & Tsang,
2002) and as a character strength (IPIP-VIA;
Goldberg et al., 2006). The time perspective vari-
ables listed will be positive predictors of grati-
tude.

2) A decrease in the levels of past-negative
and present-fatalistic dimensions, which sug-
gest a deviation from balanced time perspec-
tive, will increase gratitude understood as a dis-
position and as a character strength. The time
perspective variables listed will be negative pre-
dictors of gratitude.

3) Age will moderate the relationship between
the present-hedonistic dimension of time per-
spective and gratitude, as well as between fu-
ture time perspective and gratitude. More spe-
cifically, the relationship will be moderated by
age in such a way that the relationship will be
stronger in high school students and in under-
graduates than in graduates.

Method
Participants and Procedure

The sample consisted of 204 Polish students:
high school students (49.5%), undergraduates
(20%), and graduates (30.5%). Their age ranged
from 17 t026 (M=19.20,SD=2.026). The sample
included an approximately equal number of
women and men (44.1% females, 54.4% males,
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1.5% did not report their gender). The respon-
dents volunteered to participate in the study,
were not rewarded for their participation, and
completed a paper-and-pencil survey. Written
parental consent was required from all partici-
pants under the age of eighteen.

Measures

In order to measure time perspectives and
gratitude, we administered a set of question-
naires: the Zimbardo Time Perspective Inven-
tory (ZTPI) by Zimbardo and Boyd (1999), Grati-
tude Questionnaire — Six Item Form (GQ-6) by
McCullough, Emmons, and Tsang (2002), and
the International Personality Item Pool — Val-
ues in Action (IPIP-VIA) by Goldberg and col-
leagues (2006).

The Zimbardo Time Perspective Inventory
(ZTPI,; Zimbardo & Boyd, 1999), adapted into
Polish by Cybis, Rowiiiski, and Przepiorka
(2012), consists of five scales corresponding to
five time orientations: Past-Positive Time Per-
spective, which measures past events recol-
lected in a positive and nostalgic way (e.g., “It
gives me pleasure to think about my past”);
Past-Negative Time Perspective, which reflects
negative and aversive attitude to the past (e.g.,
“I think about the bad things that have hap-
pened to me in the past”); Present-Hedonistic
Time Perspective, which captures pleasure de-
rived from experiencing the “here and now,”
without considering the past or the future (e.g.,
“It is important to put excitement in my life”);
Present-Fatalistic Time Perspective, which mea-
sures focus on the belief that all that happens
in life is predetermined and that individual has
no influence on their own fate (e.g., “My life
path is controlled by forces I cannot influence”);
and Future Time Perspective, which measures
the respondent’s focus on goals and future
plans (e.g., “Meeting tomorrow’s deadline and
doing other necessary work comes before
tonight’s play”’). Responses are rated on a five-
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point Likert scale, from very untrue (1) to very
true (5).

Furthermore, we calculated deviation from
balanced time perspective (DBTP) in order to
determine how ill-balanced each participant was
in this respect (Stolarski, Bitner, & Zimbardo,
2011; Zajenkowski, Witowska, Maciantowicz,
& Malesza, 2016). The formula that we used for
this purpose is based on ZTPI scores and serves
as an indicator of BTP (Zhang, Howell, &
Stolarski, 2013). From the mathematical point of
view, DBTP is the root of the sum of squared
deviations of a person’s scores (i.¢., ePN) from
the optimal score on each scale (i.e., oPN)
(Stolarski, Bitner, & Zimbardo, 2011). This
method is considered optimal among the exist-
ing methods of BTP assessment (Stolarski,
Vowinckel, Jankowski, & Zajenkowski, 2016).
The formula is as follows:

DBIP = J (0PN~ ePN)" + (1PP - ePP)" + (oPF - ePFY" + (oPH - ePH)’ + (oF - oF

An ideal score for each TP scale was adopted
on the basis of optimal ZTPI raw scores (1.95
[oPN], 4.60 [oPP], 1.50 [oPF], 3.90 [oPH] and
4.00 [oF]) (Zhang, Howell, & Stolarski, 2013;
Stolarski, Wiberg, & Osin, 2015).

e \{ (195- 3427 + (40315 + (150- 2407 + (390- 396 + (40- 310

The lower (i.e., the closer to zero) the DBTP
score, the higher the level of balanced time per-
spective (Zhang, Howell, & Stolarski, 2013).

The Gratitude Questionnaire-6 (GQ-6;
McCullough, Kilpatrick, Emmons, & Larson,
2001; McCullough, Emmons, & Tsang, 2002;
Emmons, 2004) is a 6-item self-report assess-
ment instrument measuring the experience of
gratitude in everyday life (example items: “I have
so much in life to be thankful for” or “As I get
older I find myself more able to appreciate the
people, events, and situations that have been
part of my life history”). Participants respond
to each item based on a 7-point Likert-type scale

(1 — strongly disagree; 7 — strongly agree). In
this sample, the GQ-6 had satisfactory internal
consistency (.75).

We also used elements of the International
Personality Item Pool — Values in Action
(IPIP-VIA) by Goldberg and colleagues (2006).
The participants rated each gratitude item on a
S-point scale (1 — very much unlike me, 5 —very
much like me). Examples of items are: “Express
my thanks to those who care about me” (posi-
tive statement) or “Do not see the need to ac-
knowledge others who are good to me” (re-
verse-coded). The gratitude dimension in our
study had good internal consistency (.81).

Results

All the data collected from the above ques-
tionnaires were analyzed with the Statistical
Package for Social Sciences (SPSS, Version 20).
The descriptive statistics (means and standard
deviations) for the time perspective dimensions,
gratitude, age, and deviation from balanced time
perspective are presented in Table 1. We also
computed Pearson’s r correlations between
these variables.

As in past research (Zhang, Howell, &
Stolarski, 2013), both GQ-6 and IPIP-VIA grati-
tude scores were positively related to past-posi-
tive, present-hedonistic, and future time per-
spectives. Contrary to what we had expected,
however, there was no significant association
between gratitude and the remaining dimensions
of time perspective, namely past-negative and
present-fatalistic. Moreover, as hypothesized,
the results revealed that deviation from bal-
anced time perspective correlated negatively
with GQ-6 and IPIP-VIA gratitude.

To test if the positive correlates of time per-
spective could serve as positive predictors of
gratitude understood as a disposition and a
character strength, with negative correlates
having a negative impact on them, we performed
a stepwise linear progressive regression analy-
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sis (Table 2). The results indicate that the best
predictor of GQ-6 gratitude is the past-positive
dimension, which explains almost 10% of vari-
ance in the dependent variable, AR>= .09, R =
304, F,, ,,=19.630, p = .001. None ofthere-
maining time perspective dimensions accounted
for a significant proportion of variance in GQ-6
gratitude level (past-negative, p=.599; present-
hedonistic, p=.094; present-fatalistic, p=.066;
future, p =.053; and balanced time perspective,
p = .060). The results of the stepwise regres-
sion analysis suggest that GQ-6 gratitude may
be higher in individuals who reinterpret their
past in a positive manner.

The results also show that the best predic-
tors of [PIP-VIA gratitude, which explain almost
20% of variance in the dependent variable
(AR?=.205,R= 467, F , = 16.879, p=.001),
are the following dimensions of time perspec-
tive: past-positive, present-hedonistic, and fu-

ture. The results of the stepwise regression
analysis suggest that IPIP-VIA gratitude may
be higher in individuals who have a sentimen-
tally good view of past events, enjoy pleasures
experienced “here and now,” and strive for long-
term goals (Zimbardo & Boyd, 1999).

Finally, in order to check whether age was a
moderator of the relationship between gratitude
(dispositional and seen as a character strength)
and time perspectives (present-hedonistic and
future), we performed a moderation analysis
with the PROCESS macro developed by Andrew
F. Hayes (2018). Hypothesis 3 predicted that
participants’ age and hedonistic and future time
perspectives would interact to affect gratitude,
thus resulting in a more positive relationship
between hedonistic/future perspectives and
gratitude (dispositional gratitude and gratitude
as a character strength) in high school students
than in undergraduates and graduates.

Table 1 Means, standard deviations, and correlations between variables

M SD 1 2 3 5 7 8
1. Past-positive 313 090
2. Past-negative 342 108 -11
3. Present-hedonistic 396 0.66 .35%* -01
4, Present-fatalistic 242 0.87 .14*  21% 10
5. Future 310 092 .15 .03 .00
6. GQ-6 gratitude 508  1.05 .30%* -06 21%* A7*
7. IPIP-VIA gratitude 3.66  0.69 4% 02 31k Q1% Jxk
8. Age 1921 202 .13 -04  -01 21%k 9%k Dek*
9. DBTP 234 039 -49%  e4** .13 SAFE Q6% L DD%E 4%

Note. * p<.05, ** p < .01

Table 2 Results of stepwise linear regression for the dependent variables (Gratitude GQ-6,
Gratitude IPIP-VIA) on independent variables — dimensions of time perspective (N = 204)

Model B SE s t p
Gratitude GQ-6
Past-positive 0.359 0.081 0.304 4.431 .001
Gratitude IPIP-VIA
Past-positive 0.232 0.055 0.302 4.243 .001
Present-hedonistic 0.207 0.072 0.202 2.865 .005
Future 0.122 0.049 0.164 2.484 .014
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The dependent variables in these equations
were dispositional gratitude and gratitude con-
sidered as a character strength. We centered
the main effects (e.g., Aiken & West, 1991) in
order to reduce multicollinearity between the
main effects and the interaction term. As a re-
sult of a series of analyses, it became evident
that age plays a moderating role only in the
case of the relationship between the present-
hedonistic perspective and a grateful disposi-
tion. The interaction factor is significant in the
postulated model (Table 3), and a two-percent
increase in the proportion of explained variance
is also statistically significant, AR? = .019;
Fl 1, =43, p=.039. Although the small amount
of explained variance might imply that the prac-
tical relevance of the interaction is marginal,
McClelland and Judd (1993) observe that it is
rather common for variance explained by inter-
actions in field research to be small.

Table 4 presents the size of the effect of the
present-hedonistic perspective in three age
groups (high school students, undergraduates,
and graduates). It appears that only in the
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groups of high school students and under-
graduates is the impact of the present-hedonis-
tic perspective on dispositional gratitude sta-
tistically significant. This influence disappears
in the group of graduates, where it proves not
to be statistically significant.

Age being a moderator, the strength of the
relationship between present-hedonistic time
perspective and dispositional gratitude differs
across age groups. Figure 1 serves as an illus-
tration of this relationship in the three age
groups.

In the case of high school students and un-
dergraduates there was a stronger relationship
between the present-hedonistic perspective and
dispositional gratitude than in the case of
graduates (Figure 1).

Discussion

The purpose of this report is to explain
whether time perspective dimensions and bal-
anced time perspective are related to and pre-
dict gratitude understood as a disposition and

Table 3 Results of regression analysis with two predictors and an interaction factor

95% CI
B SE t p LL UL
Constant 30.52 0.42 72.17  .000 29.68 31.35
Age 0.64 0.21 3.00 .003 0.22 1.06
Present-hedonistic time perspective 2.06 0.64 3.23 .002 0.80 3.32
Age x Present-hedonistic time 066 032 207 039 -128 -0.03
perspective
Table 4 The effect of the present-hedonistic perspective in three age groups
95% CI
Effect SE t p LL UL
High school students 3.38 0.91 3.69 .000 1.57 5.18
Undergraduates 2.06 0.64 3.23 .002 0.80 3.32
Graduates 0.75 0.89 0.84 401 -1.00 2.49
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Figure I The effect of the present-hedonistic perspective on dispositional gratitude in three

age groups.

gratitude understood as a character strength.
Thereport is also meant to clarify the moderat-
ing role of age in the relationship between
present-hedonistic perspective and gratitude as
well as between future time perspective and
gratitude.

The results provided above support the first
hypothesis, postulating that gratitude is higher
in the case of past-positive, present-hedonis-
tic, and future time perspective dimensions. As
regards the reverse correlations, the second
hypothesis is only partially supported, and ex-
clusively with respect to deviation from bal-
anced time perspective, which was negatively
associated with GQ-6 and IPIP-VIA gratitude.
Additionally, our analysis has confirmed that
age moderates the relationship between present-
hedonistic perspective and gratitude. This pat-
tern of outcomes is consistent with some of the
previously obtained results (Zhang, Howell, &
Stolarski, 2013).

First of all, the past-positive time perspective
dimension was positively correlated with and a
predictor of gratitude. These findings are con-
sistent with previous studies. Gratitude con-
sists in “counting blessings” (Emmons &
McCullough, 2003) and is considered an
individual’s predisposition to appreciate the
perceived benefits and the positive aspects of
one’s life (McCullough, Emmons, & Tsang,
2002). Moreover, gratitude is conceptualized as
retrospective appreciation and thankful re-
sponse that follows favors received in the past
(Hoy, Suldo, & Mendez, 2013). In fact, other
outcomes show that gratitude is related to a
pervasive sense of abundance, which consists
in recalling the benefits and pleasant life events
that one has experienced and relished. People
who believe that they are entitled to more fa-
vors than they have received are not likely to
feel gratitude (Watkins, Grimm, & Kolts, 2004).
Other research results demonstrate that grate-
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ful individuals are likely to evoke subjective
events from the past rather than objective ones
to a greater extent than less grateful individuals
(Watkins, Uhder, & Pichinevskiy, 2015).
Secondly, the research done in the course of
the present study additionally reveals an inter-
esting interplay between the present-hedonis-
tic dimension of time perspective and gratitude.
The interaction effect between these two vari-
ables implies that people who tend to be grate-
ful are distinguished by a focus on experienc-
ing enjoyment and pleasure in the present.
There are a few possible explanations for this
link. In earlier studies (Holman & Zimbardo,
2009), respondents who demonstrated higher
present hedonism declared higher levels of so-
cial relationships and reported more assistance
from friends and/or acquaintances. Therefore,
a positive correlation between the present-he-
donistic perspective and gratitude is under-
standable if one considers the latter as a social
emotion (McCullough, Emmons, & Tsang, 2002).
Grateful individuals perceive benefits received
thanks to other people’s generosity, often re-
ciprocate gifts and favors, and thus promote
developing positive social ties (Fagley, 2016).
At the same time, the results of our study can
be perceived from yet another point of view.
Over the years, researchers have consistently
demonstrated that gratitude correlates posi-
tively with satisfaction, which reflects content-
ment with the quality of one’s life (Hoy, Suldo,
& Mendez, 2013; Kong, Ding, & Zhao, 2015).
People with higher levels of gratitude have a
propensity to perceive greater social support
from others, which may contribute to an increase
in their life satisfaction. An alternative explana-
tion of the association between present-hedo-
nistic perspective and gratitude refers to the
mechanisms that have salutary effects on ev-
eryday functioning. Kashdan and colleagues
(Kashdan, Uswatte, & Julian, 2006) observed
that in the Vietnam War veterans gratitude was
positively related to daily hedonistic well-be-

ing, also referred to as pleasure-attainment and
pain-avoidance. Finally, present-hedonistic time
perspective gives people energy and helps them
enjoy simply being alive (Zimbardo & Boyd,
2008), opening individuals to a sense of appre-
ciation, which is closely related to gratitude
(Watkins & Bell, 2017).

Thirdly, we found that future time perspec-
tive was positively correlated with gratitude,
although this outcome may seem surprising, as
gratitude is generally associated with past and
present time perspectives. Our findings, how-
ever, are consistent with an earlier study by
Zhang, Howell, and Stolarski (2013), who re-
ported the same kind of association. Moreover,
Macaskill and Denovan (2014) observed that
both gratitude and hope agency predicted life
satisfaction. In the context of time perspective,
gratitude and hope may connect the past and
the future (Harvey & Pauwels, 2004) and in the
framework of conceptions developed by
Peterson and Seligman (2004), overall well-be-
ing or psychological fulfillment can be attained
by maintaining positive levels of emotions per-
taining to the past (e.g., gratitude, forgiveness),
present (e.g., satisfaction with life), and future
(e.g., hope) (Hoy, Suldo, & Mendez, 2013).

Another outcome concerns balanced time
perspective and gratitude. Regardless of the lack
of predicting value of DBTP on gratitude, we
found that past-positive, present-hedonistic,
and future dimensions of time perspective cor-
related positively with GQ-6 grateful disposi-
tion and IPIP-VIA gratitude, and that they were
predictors of IPIP-VIA gratitude. Furthermore,
the optimal BTP profile, measured with DBTP,
was associated with both types of gratitude.
These results allow us to cautiously conclude
that the components of an optimally balanced
time perspective (PP, PH, and F) blend and en-
gage in triggering grateful situations. In this
regard, Webster and Ma (2013) observed that
discovering support, strength, and personal
meaning by examining one’s own past, as well
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as attaining a sense of happiness in the present
and having a clear sense of future purpose, are
associated with higher scores on well-being
measures. Other studies confirm that express-
ing gratitude increases the sense of well-being
(Boniwell & Zimbardo, 2004; Watkins, 2014;
Wood et al., 2005). On the basis of our research,
one can safely state that people with BTP are
capable of acting gratefully within a temporal
mode suitable for the condition in which they
find themselves at a particular moment of life.
Thus, recollecting the past, experiencing the
present, and facing the future may predict a
grateful disposition and gratitude as a human
strength.

Finally, in accordance with our assumptions,
age proved to be a moderator in the association
between present-hedonistic time perspective
and dispositional gratitude: this association was
stronger in both younger clusters than in gradu-
ates. Although there are no similar studies pre-
senting analogous results, our outcomes are in
line with some of the previous theoretical and
empirical findings. Firstly, according to the de-
velopmental approach, adolescents attribute
more importance to self-oriented values (hedo-
nism, power, achievement) than adults
(Schwartz, 2012) and exhibit a more evident
present perspective (Siu, Lam, Le, & Przepidrka,
2014). Focus on the “here and now” experience
may help them to perceive the benefits of the
present moment. In fact, Watkins (2014) main-
tains that grateful people, who are more focused
on pleasant events, tend to be more attentive
to what they currently have. This is related to
research showing that a more pronounced
present perspective at the expense of the fu-
ture perspective is linked to lower ability to de-
lay gratification (Wittmann, Rudolph, Linares
Gutierrez, & Winkler, 2015). Furthermore, indi-
viduals with a hedonistic orientation toward the
present perceive their life as more purposeful
(Sobol-Kwapiiiska & Jankowski, 2016). Such an
attitude may also indicate their appreciative

approach to life. On the other hand, graduates
may focus less on the present-hedonistic per-
spective and assume a future time perspective
as they finish their studies, enter the job mar-
ket, and make critical decisions about family life.
Even though graduates can be considered rela-
tively young, they are emerging adults who start
to display a different future perspective than
they did a few years earlier, when they mainly
concentrated on finishing their high school,
passing their final exams, and starting their uni-
versity education. In fact, some researchers
(Creten, Lens, & Simons, 2001; Siu, Lam, Le, &
Przepiorka, 2014) observe that many high school
students live with a rather short future time per-
spective and are more present-oriented than
adults, which makes it challenging for them to
take the future into account in the “here and
now.” Ferrari, Nota, and Soresi (2010) came to a
similar conclusion, proving that future orienta-
tion was stronger in older adolescents than in
younger ones.

Conclusions

Our study has a number of significant
strengths, one of them being its innovative char-
acter, given that there are not enough studies
specifically focusing on the topic of time per-
spective as related to grateful disposition in
adolescents and emerging adults. Yet, it is not
free from significant limitations that need to be
acknowledged and addressed. The first one is
the use of self-report instruments, which are
subject to social desirability bias. Nevertheless,
self-report techniques remain an acceptable
method of assessing time perspectives and
gratitude. Another limitation stems from the fact
that our study was cross-sectional; this kind of
design makes it possible to measure group dif-
ferences, but it reveals neither the direction of
causal relationships between the variables nor
patterns of individual change over time. As a
result, we believe that future studies should
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examine the relationship between time perspec-
tives, gratitude, and age using a longitudinal
design tracking the determinants of growth and
change on the personal level. Moreover, due to
the fact that a large part of our study is correla-
tional in nature, explaining the relationships we
found in terms of cause and effect proves quite
problematic. Therefore, another methodologi-
cal recommendation would be to apply an ex-
perimental approach, which has the potential
for investigating causation.

The results of our research may have some
practical implications as well, especially as re-
gards interventions promoting gratitude in high
school students and undergraduates. It seems
that being grateful at this stage of life is related
to savoring pleasures in the present. Therefore,
young people’s capacity to appreciate and en-
joy the present moment may help them to de-
velop general thankfulness for simple events
and for the things they experience daily. This
kind of approach to the present has its advan-
tages, as it supports confidence in oneself
(“I am worthy of other people’s attention and
kindness”) and others (“People around me are
caring and benevolent”). The emotional cogni-
tion toward issues found good, valuable, and
satisfactory may thus increase adolescents’
active engagement in and responsibility for both
today and tomorrow.

References

Allemand, M., & Hill, P. L. (2014). Gratitude from
early adulthood to old age. Journal of Personality,
84, 21-35.

Barsics, C., Rebetez, M. M. L., Rochat, L.,
D’Argembeau, A., & Van der Linden, M. (2017). A
French version of the Balanced Time Perspective
Scale: Factor structure and relation to cognitive re-
appraisal. Canadian Journal of Behavioural Sci-
ence / Revue Canadienne des Sciences du
Comportement, 49, 51-57.

Bhullar, N., Surman, G., & Schutte, N. S. (2015). Dis-
positional gratitude mediates the relationship be-
tween past-positive temporal frame and well-being.
Personality and Individual Differences, 76, 52—55.

Blomgren, A. S., Svahn, K., Astrém, E., & Ronnlund,
M. (2016). Coping strategies in late adolescence:
Relationships to parental attachment and time per-
spective. The Journal of Genetic Psychology, 177(3),
85-96.

Boniwell, I., Osin, E., Linley, A. P., & Ivanchenko, G.
V. (2010). A question of balance: Time perspective
and well-being in British and Russian samples. Jour-
nal of Positive Psychology, 5, 24-40.

Boniwell, I., & Zimbardo, P. G. (2004). Balancing one’s
time perspective in pursuit of optimal functioning.
In P. A. Linley & S. Joseph (Eds.), Positive psychol-
ogy in practice (pp. 165-180). Hoboken, NY, US:
Wiley.

Brothers, A., Chui, H., & Diehl, M. (2014). Measuring
future time perspective across adulthood: Develop-
ment and evaluation of a brief multidimensional ques-
tionnaire. The Gerontologist, 54, 1075-1988.

Buck, R. (2004). The gratitude of exchange and grati-
tude of caring: A developmental-interactionist per-
spective of moral emotion. In R. A. Emmons & M.
E. McCullough (Eds.), The psychology of gratitude
(pp. 100-122). New York, NY, US: Oxford Univer-
sity Press.

Carstensen, L. L. (2006). The influence of a sense of
time on human development. Science, 312, 1913—
1915.

Chopik, W. J., Newton, N. J., Ryan, L. H., Kashdan, T.
B., & Jarden, A. J. (2017). Gratitude across the life
span: Age differences and links to subjective well-
being. The Journal of Positive Psychology, DOI:
10.1080/17439760.2017.141496.

Cosentino, A. C. (2014). Character strengths: Mea-
surement and studies in Argentina with military and
general population samples. In A. Castro Solano (Ed.),
Positive psychology in Latin America: Cross-cul-
tural advancements in positive psychology (pp. 111—
127). Dordrecht: Springer.

Creten, H., Lens, W., & Simons, J. (2001). The role of
perceived instrumentality in student motivation. In
A. Efklides, J. Kuhl, & R. M. Sorrentino (Eds.),
Trends and prospects in motivation research (pp.
37-45). Dordrecht: Kluwer Academic Publishers.

Cunningham, K. F., Zhang, J. W., & Howell, R. T.
(2015). Time perspectives and subjective well-be-
ing: A dual-pathway framework. In M. Stolarski, N.
Fieulaine, & W. van Beek (Eds.), Time perspective
theory; Review, research, and application: Essays
in honor of Philip G. Zimbardo (pp. 403—415). New
York, NY, US: Springer.

Cybis, N., Rowinski, T., & Przepiorka, A. (2012). De-
velopment of the Polish version of Zimbardo Time
Perspective Inventory. Poster presented at the 1%
International Conference on Time Perspective,
Portugal, September 5-8, 2012.



Studia Psychologica, Vol. 60, No. 3, 2018, 150-166 163

Daughtery, P. J., & Hand, E. (2009). The unexpected
gift: Inspirational stories of hope and significance.
Bloomington, IN, US: iUniverse.

Drake, L., Ducan, E., Sutherland, F., Abernethy, C., &
Henry, C. (2008). Time perspective and correlates
of wellbeing. Time & Society, 17, 47-61.

Emmons, R. A. (2013). Gratitude works! A 21-day
program for creating emotional prosperity. San Fran-
cisco, CA, US: Jossey-Boss.

Emmons, R. A., & McCullough, M. E. (2003). Count-
ing blessings versus burdens: An experimental inves-
tigation of gratitude and subjective well-being in daily
life. Journal of Personality and Social Psychology,
84, 377-389.

Fagley, N. S. (2016). The construct of appreciation: It
is so much more than gratitude. In D. Carr (Ed.),
Perspectives on gratitude: An interdisciplinary ap-
proach (pp. 70-84). New York, NY, US: Routledge.

Ferrari, L., Nota, L., & Soresi, S. (2010). Time per-
spective and indecision in young and older adoles-
cents. British Journal of Guidance and Counsel-
ling, 38, 61-82.

Fox, G. R., Kaplan, J., Damasio, H., & Damasio, A.
(2015). Neural correlates of gratitude. Frontiers in
Psychology, 6, 1-11. doi.org/10.3389/psyg.2015.
01491.

Froh, J. J., Kashdan, T. B., Ozimkowski, K. M., &
Miller, N. (2009). Who benefits the most from a
gratitude intervention in children and adolescents?
Examining positive affect as a moderator. The Jour-
nal of Positive Psychology, 4, 408—422.

Froh, J. J., Miller, D. N., & Snyder, S. (2007). Grati-
tude in children and adolescents: Development, as-
sessment, and school based intervention. School
Psychology Forum, 2, 1-13.

Gao, Y. (2011). Time perspective and life satisfaction
among young adults in Taiwan. Social Behavior and
Personality: An International Journal, 39, 729-736.

Goldberg, L. R., Johnson, J. A., Eber, H. W., Hogan, R.,
Ashton, M. C., Cloninger, C. R., & Gough, H. G.
(2006). The international personality item pool and
the future of public-domain personality measures.
Journal of Research in Personality, 40, 84—96.

Greenstein, M., & Holland, J. (2015). Lighter as we
go: Virtues, character strengths, and aging. New
York, NY, US: Oxford University Press.

Giiell, P.,, Orchard, M., Yopo, M., & Jamne-Molina, A.
(2015). Time perspectives and subjective wellbeing
in Chile. Social Indicators Research, 123, 127-141.

Harvey, J. H., & Pauwels, B. G. (2004). Modesty, hu-
mility, character strength, and positive psychology.
Journal of Social and Clinical Psychology, 23, 620—
623.

Hayes, A. F. (2018). Introduction to mediation, mod-
eration, and conditional process analysis: A regres-

sion-based approach. New York, NY, US: The
Guilford Press.

Holman, E. A., & Zimbardo, P. G. (2009). The social
language of time: The time perspective—social net-
work connection. Basic and Applied Social Psy-
chology, 31, 136—-147.

Hoy, B. D., Suldo, S. M., & Mendez, L. R. (2013).
Links between parents’ and children’s levels of grati-
tude, life satisfaction, and hope. Journal of Happi-
ness Studies, 14, 1343—1361.

Jackson, L. (2016). Why should I be grateful? The
morality of gratitude in context marked by
injustice. Journal of Moral Education, 45, 276—
290.

Jiang, H., Sun, P, Liu, Y., & Pan, M. (2016). Gratitude
and late adolescents’ school well-being: The mediat-
ing role of materialism. Social Indicators Research,
127, 1363-1376.

Kashdan, T. B., Uswatte, G., & Julian, T. (2006). Grati-
tude and hedonic and eudaimonic well-being in Viet-
nam war veterans. Behaviour Research and Therapy,
44, 177-199.

Killen, A., & Macaskill, A. (2015). Using a gratitude
intervention to enhance well-being in older adults.
Journal of Happiness Studies, 16, 947-964.

Kong, F., Ding, K., & Zhao, J. (2015). The relation-
ship among gratitude, self-esteem, social support and
life satisfaction among undergraduate students. Jour-
nal of Happiness Studies, 16, 477—-489.

Konig, S., & Gliick, J. (2014). “Gratitude is with me all
the time”: How gratitude relates to wisdom. Jour-
nals of Gerontology, Seiries B: Psychological Sci-
ences and Social Sciences, 69, 655—666.

Lake, G. (2017). Getting free: Moving beyond nega-
tivity and limiting beliefs. Los Gatos, CA, US:
Smashwords Edition.

Lang, F. R., & Carstensen, L. L. (2002). Time counts:
Future time perspective, goals and social relation-
ships. Psychology and Aging, 17, 125-139.

Laureiro-Martinez, D., Trujillo, C., & Unda, J. (2017).
Time perspective and age: A review of age associ-
ated differences. Frontiers in Psychology, 8(101).
https://doi.org/10.3389/fpsyg.2017.00101.

Lewin, K. (1942). Time perspective and morale. In G.
Watson (Ed.), Civilian morale. Second yearbook of
the S.P.S.S.L. (pp. 103—124). Boston, MA, US:
Houghton Mifflin.

Lewin, K. (1946). Behavior and development as a func-
tion of total situation. In L. Carmichael (Ed.), Manual
of child psychology (pp. 791-844). New York, NY,
US: Wiley.

Macaskill, A., & Denovan, A. (2014). Assessing psy-
chological health: The contribution of psychologi-
cal strengths. British Journal of Guidance & Coun-
selling, 42, 320-337.



164 Studia Psychologica, Vol. 60, No. 3, 2018, 150-166

Martinez-Marti, M. L., & Ruch, W. (2014). Character
strengths and well-being across the life span: Data
from a representative sample of German-speaking
adults living in Switzerland. Frontiers in Psychology,
5, 1-10. doi: 10.3389/fpsyg.2014.01253.

McClelland, G. H., & Judd, C. M. (1993). Statistical
difficulties of defecting interactions and moderator
effect. Psychological Bulletin, 114, 376-390.

McCullough, M. E., Emmons, R. A., & Tsang, J. A.
(2002). The grateful disposition: A conceptual and
empirical topography. Journal of Personality and
Social Psychology, 82, 112—-127.

Mehlsen, M., Platz, M., & Fromholt, P. (2003). Life
satisfaction across the life course: Evaluations of
the most and least satisfying decades of life. Inter-
national Journal of Aging and Human Develop-
ment, 57, 217-236.

Mello, Z. R., & Worrell, F. C. (2006). The relationship
of time perspective to age, gender, and academic
achievement among academically talented adoles-
cents. Journal for the Education of the Gifted, 29,
271-289.

Mello, Z. R., & Worrell, F. C. (2015). The past, the
present, and the future: A conceptual model of time
perspective in adolescence. In M. Stolarski, N.
Fieulaine, & W. van Beek (Eds.), Time perspective
theory: Review, research and application. Essays in
honor of Philip G. Zimbardo (pp. 115-129). New
York, NY, US: Springer.

Mroczek, D. K., & Kolarz, C. M. (1998). The effect
of age on positive and negative affect: A develop-
mental perspective on happiness. Journal of Per-
sonality and Social Psychology, 75, 1333—1349.

Najderska, M., & Cieciuch, J. (2013). Polska adaptacja
kwestionariusza do pomiaru mocnych stron
charakteru International Personality Item Pool —
Values in Action (IPIP-VIA): Wyniki wstgpne [A
Polish adaptation of the questionnaire for measur-
ing character strengths, the International Personal-
ity Item Pool — Values in Action (IPIP-VIA): Pre-
liminary results]. Studia Psychologica, 13, 65-83.

Nielsen, L., Knutson, B., & Carstensen, L. L. (2008).
Affect dynamics, affective forecasting, and aging.
Emotion, 8, 318-330.

Nurmi, J. E. (1991). How do adolescents see their future?
A review of the development of future — orientation
and planning. Developmental Review, 11, 1-59.

Nuttin, J. (1985). Future time perspective and motiva-
tion. Leuven — Hillsdale: Leuven University Press —
Erlbaum.

Olivera-Figueroa, L. A., Juster, R. P., Morin-Major, J.
K., Marin, M. E., & Lupien, S. J. (2015). A time to be
stressed? Time perspectives and cortisol dynamics
among healthy adults. Biological Psychology, 111,
90-99.

Oyanadel, C., Buela-Casal, G., Araya, T., Olivares, C.,
& Vega, H. (2014). Percepcion del tiempo: Resultados
de una intervencion grupal breve para el cambio del
perfil temporal. Suma Psicolégica, 21, 1-7.

Palgi, Y., & Shmotkin, D. (2010). The predicament of
time near the end of life: Time perspective trajecto-
ries of life satisfaction among the old-old. Aging
and Mental Health, 14, 577-586.

Park, N., Peterson, C., & Seligman, M. E. P. (2004).
Strengths of character and well-being. Journal of
Social and Clinical Psychology, 23, 603—619.

Peterson, C., & Seligman, M. E. P. (2004). Character
strengths and virtues: A handbook and classifica-
tion. New York, NY, US: Oxford University Press.

Polak, E., & McCullough, M. E. (2006). Is gratitude an
alternative to materialism? Journal of Happiness
Studies, 7, 343-360.

Roberts, R. (2014). God confidence: A practical guide
for reaching the Divine zone. Bloomington, IN, US:
Balboa Press.

Robustelli, B. L., & Whisman, M. A. (2018). Gratitude
and life satisfaction in the United States and Japan.
Journal of Happiness Studies, 19, 41-55.

Rosenbaum, M., & Ronen, T. (2013). Emotional well-
being and self-control skills of children and adoles-
cents: The Israeli perspective. In C. L. M. Keyes
(Ed.), Mental well-being (pp. 209-229). Dordrecht:
Springer.

Schwartz, S. H. (2012). Values and religion in adoles-
cent development: Cross-national and comparative
evidence. In G. Tromsdorff & X. Chen (Eds.), Val-
ues, religion, and culture in adolescent develop-
ment (pp. 97-122). Cambridge: Cambridge Univer-
sity Press.

Selma, R., & Sircova, A. (2013). Mindfulness — A time
perspective? Estonian study. Baltic Journal of Psy-
chology, 14, 4-21.

Simons, M., Peeters, S., Janssens, M., Lataster, J., &
Jacobs, N. (2016). Does age make a difference? Age
as moderator in the association between time per-
spective and happiness. Journal of Happiness Stud-
ies, 6, 1-11.

Siu, N. Y. F, Lam, H. H. Y, Le, J. Y. Y., & Przepiorka,
A. (2014). Time perception and time perspective
differences between adolescents and adults. Acta
Psychologica, 151, 222-229.

Sobol-Kwapinska, & M., Jankowski, T. (2016). Posi-
tive time: Balanced time perspective and positive
orientation. Journal of Happiness Studies, 17, 1511—
1528.

Sood, S., & Gupta, R. (2012). A study of gratitude and
well-being among adolescents. Journal of Humani-
ties and Social Science, 3, 35-38.

Staudinger, U. M., Bluck, S., & Herzberg, P. Y. (2003).
Looking back and looking ahead: Adult age differ-



Studia Psychologica, Vol. 60, No. 3, 2018, 150-166 165

ences in consistency of diachronous ratings of sub-
jective well-being. Psychology and Aging, 18, 13—
24.

Stolarski, M. (2016). Not restricted by their personal-
ity: Balanced time perspective moderates well-es-
tablished relationships between personality traits and
well-being. Personality and Individual Differences,
100, 140-144.

Stolarski, M., Bitner, J., & Zimbardo, P. G. (2011).
Time perspective, emotional intelligence and dis-
counting of delayed awards. Time & Society, 20, 346—
363.

Stolarski, M., Matthews, G., Postek, S., Zimbardo, P.
G., & Bitner, J. (2014). How we feel is a matter of
time: Relationships between time perspectives and
mood. Journal of Happiness Studies, 15, 809—827.

Stolarski, M., Vowinckel, J., Jankowski, K. S., &
Zajenkowski, M. (2016). Mind the balance, be con-
tented: Balanced time perspective mediates the re-
lationship between mindfulness and life satisfaction.
Personality and Individual Differences, 93, 27-31.

Stolarski, M., Wiberg, B., & Osin, E. (2015). Assessing
temporal harmony: The issue of a balanced time
perspective. In M. Stolarski, N. Fieulaine, & W. van
Beek (Eds.), Time perspective theory: Review, re-
search and application. Essays in honor of Philip
G. Zimbardo (pp. 57-71). New York, NY, US:
Springer.

Stolarski, M., Wojtkowska, K., & Kwiecinska, M.
(2016). Time for love: Partners’ time perspectives
predict relationship satisfaction in romantic het-
erosexual couples. Time & Society, 25, 552-574.

Sun, P, & Kong, F. (2013). Affective mediators of the
influence of gratitude on life satisfaction in late ado-
lescence. Social Indicators Research, 114, 1361—
1369.

Wang, Q., Gould, T., & Hou, Y. (2015). Is the future
always brighter than the past? Anticipation of
changes in the personal future after recall of past
experiences. Memory, 23, 178-186.

Wang, D., Wang, Y. C., & Tudge, J. R. H. (2015).
Expressions of gratitude in children and adolescents:
Insights from China and the United States. Journal
of Cross-Cultural Psychology, 46, 1039—-1058.

Watkins, P. C. (2014). Gratitude and the good life:
Toward a psychology of appreciation. New York,
NY, US: Springer.

Watkins, P. C., & Bell, J. (2017). Current theories and
research in the psychology of gratitude. In M. A.
Warren & S. I. Donaldson (Eds.), Scientific advances
in positive psychology (pp. 103—129). Santa Bar-
bara, CA, US: Praeger.

Watkins, P. C., Grimm, D. L., & Kolts, R. (2004).
Counting your blessings: Positive memories among
grateful persons. Current Psychology, 23, 52-67.

Watkins, P. C., Uhder, J., & Pichinevskiy, S. (2015).
Grateful recounting enhances subjective well-being:
The importance of grateful processing. Journal of
Positive Psychology, 2, 91-98.

Webster, J. D. (2011). A new measure of time perspec-
tive: Initial psychometric findings for the Balanced
Time Perspective Scale (BTPS). Canadian Journal
of Behavioural Science/Revue Canadienne des Sci-
ences du Comportement, 43, 111-118.

Webster, J. D., & Ma, X. (2013). A balanced time per-
spective in adulthood: Well-being and developmen-
tal effects. Canadian Journal of Aging, 32, 433—
442.

Weiss, D., Job, V., Mathias, M., Grah, S., & Freund, A.
M. (2016). The end is (not) near: Aging, essential-
ism, and future time perspective. Developmental
Psychology, 52, 996—1009.

Wittmann, M., Rudolph, T., Linares Gutierrez, D., &
Winkler, I. (2015). Time perspective and emotion
regulation as predictors of age-related subjective
passage of time. International Journal of Environ-
mental Research and Public Health, 12, 16027—
16042.

Wood, A., Froh, J., & Geraghty, A. (2010). Gratitude
and well-being: A review and theoretical integration.
Clinical Psychology Review, 30, 890-905.

Wood, S., Busemeyer, J., Koling, A., Cox, C. R., &
Davis, H. (2005). Older adults as adaptive decision
makers: Evidence from Iowa gambling task. Psy-
chology and Aging, 20, 230-225.

Worrell, F. C., McKay, M. T., & Andrett, J. R. (2015).
Concurrent validity of Zimbardo Time Perspective
Inventory profiles: A secondary analysis of data from
the United Kingdom. Journal of Adolescence, 42,
128-139.

Zajenkowski, M., Stolarski, M., Maciantowicz, O.,
Malesza, M., & Witowska, J. (2016). Time to be
smart: Uncovering a complex interplay between in-
telligence and time perspectives. Intelligence, 58,
1-9.

Zajenkowski, M., Stolarski, M., Witowska, J.,
Maciantowicz, O., & Lowicki, P. (2016). Fluid in-
telligence as a mediator of the relationship between
executive control and balanced time perspective.
Frontiers in Psychology, 22, 1844. doi: 10.3389/
fpsyg.2016.01844.

Zajenkowski, M., Witowska, J., Maciantowicz, O., &
Malesza, M. (2016). Vulnerable past, grandiose
present: The relationship between vulnerable and
grandiose narcissism, time perspective and person-
ality. Personality and Individual Differences, 98,
102-106.

Zhang, X., & Ho, Y. W. (2015). In the pursuit of
emotionally meaningful goals: When would the older
East-Asians display or not to display the positivity



166

effect? In S. T. Cheng, 1. Chi, H. Fung, L. Li, & J.
Woo (Eds.), Successful aging (pp. 283-300).
Dordrecht: Springer.

Zhang, J. W., Howell, R. T., & Stolarski, M. (2013).
Comparing three methods to measure a balanced
time perspective: The relationship between a bal-
anced time perspective and subjective well-being.
Journal of Happiness Studies, 14, 169—184.

Zimbardo, P. G., & Boyd, J. N. (1999). Putting time in
perspective: A valid, reliable, individual-differences

Studia Psychologica, Vol. 60, No. 3, 2018, 150-166

metric. Journal of Personality and Social Psychol-
ogy, 77, 1271-1288.

Zimbardo, P. G., & Boyd, J. N. (2008). The time para-
dox. The new psychology of time what will change
your life. New York, NY, US: Free Press.

Zimbardo, P. G., & Sword, R. K. M. (2017). Living
and loving better with time perspective therapy:
Healing from the past, embracing the present, cre-
ating an ideal future. Jefferson, NC, US: Exposit
Books.



Studia Psychologica, Vol. 60, No. 3, 2018, 167-182 doi: 10.21909/sp.2018.03.760

Academic Self-Concept and the Use of Tablet Technologies
in Czech and Slovak Schools

Radomir Masaryk Lenka Sokolova
Faculty of Social and Economic Sciences, Faculty of Education, Comenius University
Comenius University Bratislava, Slovak Republic

Bratislava, Slovak Republic

Maria Kénesy Tunyiova
Institute of Experimental Psychology, CSPS Slovak Academy of Sciences
Bratislava, Slovak Republic

New technologies are being increasingly introduced into classrooms as new tools for learning.
This is however often done regardless of any academic evidence concerning their impact. Our
objective was to identify differences in Academic Self-Concept in students before and after using
tablet technologies in education. A total of 490 students aged 10 to 17 from 10 schools in
Slovakia and 12 schools in Czechia were enrolled in a 6-month trial, in which instruction was
conducted via tablets and touchscreen boards. Our findings showed that the Academic Self-
Concept scores of children, who had below-average Academic Self-Concept scores, improved
over the trial. However, initial above-average scores tended to decrease throughout the trial.
Incorporating technologies into the educational process does not appear to have the potential
to be associated with an increase in Academic Self-Concept in students overall. We believe that
those who score low on Academic Self-Concept may benefit from the overall motivating effect
of the intervention, and from the chance to experience success in novel educational situations.
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On one hand, there is some evidence to sug-

Introduction gest that digital technologies have desirable

effects on student outcomes. For example,

Academic research on the effect of usingnew  Jackson, von Eye, Fitzgerald, Zhao, and Witt
classroom technologies on student outcomes  (2010) studied the effect of Internet, cellular-
is still far from comprehensive. phone, and computer-game use on academic
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performance and social and overall self-esteem,
and found that Internet use leads to higher
scores on standardized reading skills tests and
higher overall self-esteem. Kucirkova, Messer,
and Sheehy (2014; see also Kucirkova &
Littleton, 2017) found that reading personalized
books with preschool children enhances vo-
cabulary acquisition. Others have explored the
use of digital technologies in specific domains,
such as mathematics (Sinclair & Baccaglini-
Frank, 2016) or the use of digital technologies
for autism (Parsons, Yuill, Brosnan, & Good,
2017). Finnish researchers (Salmela-Aro,
Muotka, Alho, Hakkarainen, & Lonka, 2016)
found that almost half (46%) of the elementary
students in their sample felt some degree of
cynicism toward school; those students re-
ported that they would be more engaged if
socio-digital technologies were used at school.

On the other hand, other experts, parents, and
educators have expressed reservations regard-
ing the use of technologies in schools, and sug-
gested that technologies are of no significant
benefit to education. A study by Clements
(2002) claims the computer has no single effect
on mathematics achievement. Others point to
the negative impact technology has on
children’s health (e.g., the lack of physical ac-
tivity, or its detrimental effect on eyesight), the
risk that technology may be overused or mis-
used (e.g., technology addiction or cyber bul-
lying), and potential deterioration in cognitive
skills due to excessive technology use from
early childhood. Spitzer’s Digital Dementia is a
notable example of this kind of critique (Spitzer,
2012). A study by Uhls et al. (2014) suggests
that screen time may compromise social skills
in sixth graders. More recently Ravizza, Uitvlugt,
and Fenn (2016) have warned that nonacademic
Internet use among students who bring laptops
to class was inversely related to class perfor-
mance; they concluded that class-related
Internet use did not benefit classroom perfor-
mance.

Building on the existing research, this article
presents the findings of a research project on
the use of tablets in 22 classrooms across the
Slovak Republic and the Czech Republic, and
their effect on student self-concept.

The outcome measure we opted for is Aca-
demic Self-Concept. The rationale behind this
was that digital technologies that enable indi-
vidualized and incremental learning may ben-
efit students by enhancing their perceptions of
their own success and motivating them to study.
The main objective of the present paper is to
explore possible associations between the use
of digital technologies (in our case tablets) and
Academic Self-Concept in pupils.

Self-concept is defined as ‘a person’s per-
ceptions of him- or herself formed through ex-
perience with and interpretations of one’s envi-
ronment’ (Marsh & Shavelson, 1985, p. 107). It
is viewed as a dynamic multifaceted and hierar-
chically organized construct with descriptive
as well as evaluative aspects (Zeidner &
Schleyer, 1998; Marsh & Shavelson, 1985). Chil-
dren develop their self-concepts through inter-
action within their social settings and respond-
ing to feedback from others (Zeidner &
Schleyer, 1998). As individuals move from child-
hood to adolescence and adulthood, their self-
concept becomes increasingly multifaceted
(Marsh & Shavelson, 1985; Guay, Marsh, &
Boivin, 2003).

Educational researchers such as Marsh and
Shavelson (1985), Bong and Skaalvik (2003) and
Chapman (1989) hold the view that there is a
separate dimension of self-concept that relates
to school performance, known as Academic
Self-Concept. This is different from academic
performance. Boersma and Chapman (1979, in
Chapman, 1989) describe Academic Self-Con-
cept as a relatively stable set of attitudes and
affective variables, which reflect one’s percep-
tion of oneself, self-evaluation, and attitudes
related to school-task achievement. Academic
Self-Concept relates to the individual’s knowl-
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edge and perceptions of him/herselfin academic
achievement situations (Ferla, Valcke, & Cai,
2009); it refers to a person’s interest, enjoyment,
and perceptions of his or her own competency
in a given academic domain (Zhan & Mei, 2013).
Academic Self-Concept develops through the
individual experiencing success or failure in
school tasks, reflecting on the school perfor-
mance of peers, and being assessed by author-
ity figures (e.g., teachers) and peers (Vagnerova,
2001).

Muijs (1997) analyzed studies on therelation-
ship between school achievement and Aca-
demic Self-Concept from various countries and
concluded that there is a positive relation be-
tween these two phenomena. The positive cor-
relations between Academic Self-Concept and
academic achievement (school grades or test
scores) indicate that a higher Academic Self-
Concept may lead to higher academic achieve-
ment (Zhan & Mei, 2013; Chapman, 1989). Other
researchers assume there is a reciprocal rela-
tion between the two constructs: Academic Self-
Concept may both be a result of and affect the
individual’s academic achievement (Guay et al.,
2003; Marsh, Trautwein, Lidtke, Koller, &
Baumert, 2005; Ju, Zhang, & Katsiyannis, 2012).

The relationship between academic achieve-
ment and Academic Self-Concept has mostly
been studied in the general school population.
However, Ju et al. (2012) studied this relation-
ship among school students with various types
of disabilities and special educational needs.
Their findings confirmed that in this group of
students, similarly to the general school popu-
lation, positive self-concept had a significant
effect on academic success. When students
experience positive feelings of mastery in
school, their academic achievement may im-
prove.

Academic Self-Concept positively correlates
with external factors in young children (Guay et
al., 2003) such as accomplishments, achieve-
ment, self-concepts inferred by significant oth-

ers (Guay et al., 2003), socio-economic back-
ground, the number of books at home, time par-
ents spend reading to children, and methods of
instruction adopted in schools (Stringer &
Heath, 2008).

The most discussed factor relating to Aca-
demic Self-Concept is gender differences. Clas-
sic studies from the United States of America
(Chapman, 1989) consistently confirmed gen-
der differences in global Academic Self-Con-
cept: girls reported higher self-perceptions than
boys. More recent studies (Marsh et al., 2015)
have not found significant differences in glo-
bal Academic Self-Concept but have identified
differences in specific domains. Cross-sectional
and longitudinal studies have revealed that
boys report higher self-perceptions of physical
ability, physical appearance, and mathematics
self-perceptions, while girls report higher ver-
bal self-perceptions (Marsh et al., 2005). Sullivan
(2009) analyzed complex data on the Academic
Self-Concept of a 1958 cohort and reported gen-
der-stereotyped differences between boys and
girls. Sainz and Eccles (2012) studied gender
differences in self-concept in mathematics and
computer studies and found a higher Academic
Self-Concept in boys than in girls. Similar re-
sults were obtained by Jansen, Schroeders, and
Liidtke (2014) for science-related (physics, bi-
ology, and chemistry) Academic Self-Concept.

Marsh et al. (2005) described stereotyped
gender differences between the verbal and math-
ematics domains. A Czech study by Skopal,
Dolejs, and Sucha (2014) found that there was a
slight tendency for mathematics self-concept
to decrease in cross-sectional comparison, while
verbal and general ability self-concept seemed
to be more stable. Academic Self-concept scores
were compared among 11, 12, 13, 14, and 15-
year-old students (N =4117): the highest math-
ematics self-concept was recorded in the 11-
year-old students, while older students had a
lower one. According to Skaalvik and Skaalvik
(2004), older students had a higher verbal than
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mathematics self-concept, regardless of gender.
Marsh (in Marsh et al., 2015) later added the
internal/external frame of reference model.
Based on this theory, achievement in each do-
main has a positive effect on self-concept in
the matching domain (e.g., achievement in math-
ematics has a positive effect on mathematics
self-concept) but a negative effect on self-con-
cept in the non-matching domain (e.g., achieve-
ment in mathematics has a negative effect on
verbal self-concept).

Could an intervention change Academic Self-
Concept scores? Boersma, Chapman, and Battle
(1979) compared Academic Self-Concept among
children with developmental learning disorders
(N =50) and intellectual disabilities (N = 18).
Following a change in educational setting (full-
time remedial placement), these children re-
ported significant improvement in Academic
Self-Concept. The introduction of a new method
of instruction or an intervention in the school
environment had mixed results among the gen-
eral population, while students with special
educational needs or of low socioeconomic sta-
tus may profit more (Page, 2002). Despite the
relative stability of general self-concept, inter-
vention in the educational setting may lead to a
significant improvement in Academic Self-Con-
cept, especially in students with special educa-
tional needs (see also research by Chiang and
Jacobs, 2009, in which academic self-concept
was found to improve in students who received
software-specific computer-based instruction).

Research Objectives

Our main research objective was to assess
the difference in Academic Self-Concept before
implementing the tablet project and after sev-
eral months of using tablets in classrooms. We
also intended to measure gender differences in
all dimensions of Academic Self-Concept in pre-
test measurements, to see whether girls and
boys differed in Academic Self-Concept. We

were also interested in the comparison of the
differences between pre-test and post-test, in-
dependently in these two groups. Finally, we
wanted to see if Academic Self-Concept would
change less or more in those students who had
lower initial Academic Self-Concept scores be-
fore the program, compared to students with
higher initial Academic Self-Concept. Once we
had established our objectives, we formulated
three research questions:

1) Would the Academic Self-Concept change
in students over the duration of our trial?

2a) Would there be a difference in Academic
Self-Concept between girls and boys?

2b) Would Academic Self-Concept change
after using tablets in school differently in girls
and boys?

3) Would changes in academic self-concept
and its components differ according to the ini-
tial pre-test scores?

Method
Project Description and Protocol

Ten schools from the Slovak Republic (2013/
2014) and twelve schools from the Czech Re-
public (2014/2015) were enrolled in an experi-
mental project, where teaching was conducted
using tablets and touchscreen boards. The
schools were selected by the two non-profit
organizations running the project - EDULAB
in Slovakia and its partner organization
EDUkaéni LABOratof in Czechia. Project man-
agers selected the schools in such a way as to
ensure regional representation: the schools
were asked to submit a project on how they
would use these technologies, and the school
with the most feasible project for each region
was selected. In each school there was a project
class using the technologies. The schools had
very diverse academic performances, rural/ur-
ban settings, and student economic status. The
selection was representative of the most com-
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mon kinds of schools in the two countries —
none of them were elite schools, none were in
severely deprived areas, and all were public
schools.

Students and teachers enrolled in the project
were equipped with Samsung Galaxy Note 10.1
tablets. The tablets have special touchscreens
enabling the use of an integrated stylus. They
communicate with a 65-inch (165 cm) touch-
screen board via Samsung School. In addition,
the classrooms were equipped with desktop
computers with 24-inch monitors. The projects
were launched in the fall of the academic year
(2013 for the Slovak project, 2014 for the Czech
project).

The project was run by EduLab project man-
agers. Each student had a tablet of their own,
and used them in class. The tablets were used
every day at school for several school subjects,
including the language of instruction (Czech or
Slovak), foreign language, and mathematics.
The project did not provide specific digital cur-
ricula, but encouraged the general use of digi-
tal technologies in the classroom and provided
participating teachers with resources in the form
of educational software, training sessions, on-
call support, peer tutoring, and regular tips on
subject-relevant applications. Project managers
asked teachers to provide regular reports to
make sure that the teachers were making a con-
tinual effort to integrate the digital technolo-
gies into everyday use. Additionally, project
managers provided all-round support to classes
enrolled in the project: on-site training visits,
tips for useful digital content, online support
groups, on-call support to fix technical prob-
lems, and provided ideas and suggestions.

To ensure impartiality, the research team dif-
fered from the project management team. Prior
to project commencement we collected initial
(pre-test) data via questionnaires administered
to students by project coordinators. Our re-
search team member contacted the project co-
ordinators in each school, described the re-

search objectives, explained the procedure, an-
swered any questions, and provided support
throughout the administration of the question-
naire. Before the end of the school term (spring)
we contacted all the schools again (post-test),
collected the second round of data, and then
visited all the schools to observe the classes
and conduct interviews with the teachers, stu-
dents, and administrators. The mean time of the
tablet trial run (exposure to the tablet) was 6
months.

Participants

The data were collected on students from 10
schools in Slovakia and 12 schools in Czechia.
The classes originally contained 726 students
in total, in both experimental (tablet use in class)
and control (no-tablet use in class) groups.
Some students did not take part in the first or
second rounds of data collection (due to ill-
ness, absence, withdrawal, etc.) or noted down
a different identification code making it impos-
sible to match their data; these students were
excluded from the data analysis. Our original
idea was to recruit a parallel class in the same
grade in each school to create a control group
that did not use the digital technologies. How-
ever, this proved extremely difficult. Firstly, in
the smaller schools, there was often only one
class in each grade. Where there was more than
one class they often failed to meet the condi-
tion that tablets should not be used regularly
during lessons. This was because the teachers
tried to extend the experience to other students
and made arrangements for these other classes
to use the tablets regularly, despite our attempts
to ensure stricter experimental conditions. All
students in the control group were thus ex-
cluded from our analysis because they ended
up using digital classrooms only marginally less
than the project class (based on the data from
the questionnaires on the frequency of digital
technology use given to the students).
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Adjusted for excluded students, the final
sample for the only group in our test-retest com-
parison contained 490 students. Gender distri-
bution was as follows: 255 girls aged 10 to 17
(mean age 12.82, SD=1.86) and 235 boys aged
10to 17 (mean age 12.83,SD=1.77).

Research Ethics

We asked the project coordinators to obtain
written informed consent from the parents of all
the participating students. All the parents gave
their informed consent. The data were collected
by their teachers under specific instructions
from our team member; we made sure the teach-
ers explained to the students that the question-
naires did not constitute testing of any kind
and that the results would be kept completely
anonymous. We did not collect names or any
other personal information except for age. The
teachers were asked to create a code table of
student names and to assign a code to each
student for the pre-test and then to ensure the
students used the same code in the post-test
so the pre-test and post-test data could be
matched. These tables were retained by the
teachers; the research team did not have ac-
cess to the code tables, and the teachers did
not have access to the data tables.

In all our dealings with the teachers and stu-
dents, we made a special effort to reassure them
that our role was not to evaluate the schools or
the teachers but to gain insights into how the
technologies were used.

Measures

Academic Self-Concept. Participants’ Aca-
demic Self-Concept was measured before and
after completion of the tablet project using the
Slovak and Czech versions of the Perception of
Ability Scale for Students — PASS (Chapman,
1989; Chapman & Boersma, 1986), published as
the Student’s Perception of Ability Scale (SPAS;

Matgjcek & Vagnerova, 1992). This self-report
instrument is used to measure students’ per-
ception of their own abilities, achievements in
school subjects, and academic status compared
to their classmates (Matéjcek & Vagnerova,
1992). The items were derived from a pool of
200 items relating to self-perceptions of school
performance and attitudes toward school, which
were then consulted with teachers, school psy-
chologists, and compared with other self-con-
cept measures. The original instrument had sat-
isfactory structural, reliability, and validity char-
acteristics as well as good discriminant validity
between the subscales and cross-cultural sta-
bility (Chapman, 1989). The scale was adopted
and standardized for the Czechoslovak popula-
tion in the 1980s (Vagnerova & Matéjéek, 1992).
Czech and Slovak researchers have used SPAS
extensively to analyze Academic Self-Concept
and school achievement (Zilin¢ik & Novotny,
2014; Cornak & Popelkova, 2008; Skopal, Dolejs,
& Sucha, 2014).

The standardized version of the instrument
consists of 48 items divided into six subscales,
which were originally derived by factor analy-
sis (general abilities, perception of mathemati-
cal ability, perception of reading ability, percep-
tion of writing ability, perception of spelling
ability, and self-confidence in academic ability).
The scale is dichotomously structured, making
it less sensitive but more suitable for younger
participants with lower reading abilities and/or
lower reflective and metacognitive skills. In clini-
cal administration, the instrument is aimed at
children aged 9 to 14 (Mat¢jéek & Vagnerova,
1992); however, for research purposes, it may
be used for junior high and older students
(Chapman, 1989). Its advantages are that it is
easily administered and understood, and has
satisfactory validity and reliability (Svoboda,
Krejcitova, & Vagnerova, 2009).

Validity and reliability. The construct valid-
ity of the instrument was tested by correlating
SPAS with personality inventories, school
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achievement, and teachers’ reports using both
the US and Czechoslovak versions, and found
to be satisfactory. Discriminant validity was
obtained by testing the differences between the
individual subscales. In the US normative
sample (V= 831) the internal consistency of the
original instrument was o.=.93 (Chapman, 1989).
In the Czechoslovak normative sample (N = 300)
the internal consistency was between o = .89
and o = .95 depending on age and gender
(Matgjcek & Vagnerova, 1992).

The test-retest method was applied using the
original and adapted versions. In the original
study (Chapman, 1989), the retest was con-
ducted after four to six weeks (the overall sta-
bility coefficient was .83), while in the Czecho-
slovak sample, the retest was done after two
weeks with an overall stability coefficient of
between .87 and .93 among the different age
groups (Matéjéek & Vagnerova, 1992). Scales 1
(general abilities) and 6 (self-confidence) had
the lowest dependability. These subscales have
the highest level of intercorrelation and seem
to be most sensitive to changes in external con-
ditions.

The reliability of the instrument is also sup-
ported by more recent studies (Orel,
Obereignert, & Mentel, 2016; Obereigneru,

Table 1 Reliability test of SPAS questionnaire
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Orel, Mentel, & Vohradska, 2017). The reliabil-
ity test for our sample (N = 490) revealed sat-
isfactory reliability with a Cronbach’s a for the
individual subscales of between .653 and .905
(Table 1).

The tests were administered online by teach-
ers. Although the measure was originally in-
tended for pen-and-paper data collection,
Zilin¢ik and Novotny (2014), who have exten-
sive experience with it, have stated that it makes
no difference to the results if SPAS is adminis-
tered online or offline. We therefore chose to
administer it online in a classroom setting both
before and after the tablet project.

Results

As the first step we assessed the normality
of data distribution. We used the Shapiro-Wilk
test, which showed that the data distribution
was different than the normal distribution. On
the other hand, skewness and kurtosis suggest
that data distribution may be in line with nor-
mality criteria. The difference may be related to
a relatively large sample (please see Table 2).
Based on the results of the Shapiro-Wilk test,
we decided to use non-parametric test for fur-
ther analysis.

pre-test post-test
Cronbach a Cronbach o
General Ability .653 730
Perception of Math Ability .808 .826
Perception of Reading Ability 791 818
Perception of Spelling Ability .835 .850
Perception of Writing Ability .807 .826
Self-confidence in Academic Ability 702 732
Factor - general abilities .854 .884
Factor - verbal abilities .866 .873
SPAS Total Score .887 905
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Table 2 Shapiro-Wilk test of normality, skewness and kurtosis of data distribution of SPAS

scores
pre-test post-test

w Sig.  Skew. Kurt. w Sig.  Skew. Kurt.
General Ability 963 .000 .029 -.799 957 .000  -027 -863
Perceptionof Math 15 55 473 .40 918 000 -383  -979
Ability
Perception of
Reading Ability .888 000 -763  -477 .859 .000 -903  -287
Perception of
Spelling Ability 911 .000 -.028 -1.400 .904 .000 .008 -1.422
Perception of
Writing Ability 927 .000 -.174  -1.209 921 .000 -.065 -1.259
Self-confidence in
Academic Ability 959 .000 -.08  -.885 952 000 -149  -912
Factor - general 977 000 -223  -753 976 000 -255  -730
abilities
Factor - verbal 977 000 -242  -700 977 000  -230  -.698
abilities
SPAS Total Score 989 .001 =240 -.427 991 .004 -.195 -.383

Table 3 shows the descriptive statistics for
the self-concept domains and overall self-con-
cept measures obtained in the pre-test and post-
test, and the Wilcoxon test for comparison of
the two measurements. The Academic Self-Con-
cept score attainable for the individual dimen-
sions ranged from 0 to 8 points.

Perception of Math Ability slightly decreased
across the entire sample throughout the inter-
vention, z=-2.09, p = .036. However, the effect
size was negligible, » = -.094. We identified a
small change in Perception of Reading Ability,
z=-2.50, p=.012, and found small effect size,
= -.113, but the value of the pre-test and post-
test medians remained the same. Other changes
in self-concept were not significant.

We also looked into potential gender-related
links in Perception of Math Ability. Firstly, we
wanted to see if these gender differences could
be seen under regular classroom conditions
(before the tablet project). We compared the
data on self-concept domains and overall self-

concept measures in the boys and girls ob-
tained before implementation of the tablet
project. For comparison we used the Mann-
Whitney U test (Table 4).

Gender differences were mainly found in Ver-
bal Abilities. The difference in the Factor Verbal
Abilities was significant but with a small effect
size, U=24704.50,z=-3.36, p=.001,r=-.152.
The girls perceived their Verbal Abilities to be
higher (Mdn = 15) than the boys did (Mdn =
13). This difference was also clear when the dif-
ferent components of Verbal Abilities were com-
pared. The girls had higher perceptions of their
Reading Ability (Mdn = 7) than the boys did
(Mdn = 6), and this difference was significant,
U=25495.50,z=-2.89, p=.004, however the
effect size was still small, » =-.131. The girls
also rated themselves better at Writing Ability
(Mdn = 5) than the boys did (Mdn = 4) and this
difference was significant and with a small ef-
fect size, U=24856.00,z=-3.29,p=.001, r=
-.148. The students did not differ significantly
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Table 3 Descriptive statistics for self-concept domains and overall self-concept in pre-test and post-
test (N = 490) and in comparison (Wilcoxon test, effect size r)

pre-test post-test

Mdn  IQOR Mdn  IOR

VA Sig. (2- r
tailed)

General Ability 4 3 4 4 -1.79 .073 -.081
Perception of Math Ability 6 3 5 4 -2.09 036  -.094
Perception of Reading Ability 6 3 6 4 -2.50 012 -113
Perception of Spelling Ability 4 6 4 6 -0.60 546 -.027
Perception of Writing Ability 5 5 4 5 -0.40 .687  -.018
Self-confidence in Academic Ability 4 3 4 3 -0.25 800  -.011
Factor - general abilities 14 9 14 9 -0.21 832 -.009
Factor - verbal abilities 14 8 15 9 -0.70 486 -.031
SPAS Total Score 28 13 28 14 -0.41 684  -019

Table 4 Comparison of Academic Self-Concept (pre-test) between girls (n = 255) and boys
(n = 235) (Mann-Whitney U, effect size r)

Sig. (2-
Gender Mdn IQOR U tailed) r

o girls 4 3

General Ability 28841.00 -0.72 470 -.033
boys 4 4
Perception of Math girls 5 3

Ability boys 6 3 2945550 -0.33 743 -.015
Perception of Reading girls 7 4

Ability boys 6 3 25495.50 -2.89 .004 -.131
Perception of Spelling girls 5 6

Ability boys 3 5 27114.00 -1.83 .067 -.083
Perception of Writing girls 5 4

Ability boys 4 4 24856.00 -3.29 .001 -.148
Self-confidence in girls 4 4

Academic Ability boys 4 3 2921450 -0.48 .630 -.022
o girls 13 9

Factor - general abilities 29080.50 -0.56 573 -.025
boys 14 8
_ girls 15 8

Factor - verbal abilities 24704.50 -3.36 .001 -.152
boys 13 8
girls 29 13

SPAS Total Score 27169.00 -1.79 .074 -.081
boys 27 13
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in General Abilities; although the boys had a
somewhat higher self-perception than girls in
every dimension. The boys and girls achieved
similar results in Perception of Math Ability and
other domains.

We were also interested in whether self-con-
cept differed in the boys and girls before and
after tablet use. To compare the pre-test and
post-test score for each group separately, we
performed a Wilcoxon test (Table 5).

We found a very small difference in group of
girls in General Ability, which was not signifi-
cant, but on the borderline of small and negli-
gible effect size,z=-1.75, p= .080, »=-.110. For
that reason, we do not consider this difference
as significant. Perception of Math Ability
changed significantly, but with a small effect
size and no difference between pre-test and
post-test medians, only in the group of girls, z=
-2.82, p=.005, r=-.177. The boys evaluated

Table 5 Pre- and post-test comparison of each dimension of Academic Self-Concept, factors and total SPAS score
in the group of girls and the group of boys separately (Wilcoxon test, effect size r)

Girls (n=255)

Boys (n=235)

Sig. (2- Sig. (2-
Mdn  IOR tailed) Mdn IR tailed)

General pre-test 4 3 4 4

Ability posttest 4 4 -1.75 080 -.110 4 4 0.82 414 -053
Perception ~ pre-test 5 3 6 3

of Math 282 005 -177 0.15 8718 -010
Ability post-test 5 4 6 3

Perception ~ pre-test 7 4 6 3

of Reading -1.33 183 -.083 217 030 -142
Ability post-test 7 4 6 3

Perception ~ pre-test 5 6 3 5

of Spelling 093 355 -058 0.03 976 -.002
Ability post-test 5 5 4 5

Perception ~ pre-test 5 4 4 4

of Writing 0.69 490  -.043 -1.33 182 -.087
Ability post-test 5 4 4 4

Self- pre-test 4 4 4 3

confidence

in Academic post-test 4 4 023 821 -014 4 3 0.50 618  -.033
Ability

Factor - pre-test 13 9 14 8

gel'u'er'al postiest 1310 -0.01 994  -000 T 037 712 -024
abilities

Factor - pre-test 15 8 13 8

veyt?a'l posttest 16 9 098 329  -.061 3 8 0.02 981  -.002
abilities

SPAS Total  pre-test 29 13 2713

Score postiest 28 15 0.54 587 -.034 v 14 0.04 966  -.003
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their Math Ability to be almost at the same level
before and after the experiment. The Perception
of Reading Ability slightly changed in the group
of boys only. The difference was however only
significant, but with a small effect size and no
difference between pre-test and post-test me-
dians, z=-2.17, p=.030, r=-.142. In the other
domains relating to perception of ability there

was no significant change in the girls or the
boys before and after the project.

To answer the third research question (Will
there be a specific group that seemed to have
profited most from using tablets in classroom
learning?), we labeled all those who achieved
scores of 0 — 3 (under average) on the pre-test
in Academic Self-Concept as low scorers, and

Table 6 Comparison of pre-test and post-test for Academic Self-Concept domains showing students (N = 490) with
low and high scores in Academic Self-Concept separately (Wilcoxon test, effect size r)

Students with low scores in Acad. Self-

Students with high scores in Acad. Self-

Concept Concept
n Mdn IQR z r n Mdn IQOR z r
General pre-test 2 2 6 2
b 212 22300497 203 ST 405
y post-test 3375 5 3
Perception  pre-test 2 2 7 2
of Math 118 -5.23%F% - _48) 315 -6.55%** -370
Ability post-test 3 3 6 3
Perception  pre-test 2 2 7 2
of Reading 104 -5.97%F*% - -585 345 -2.50* -135
Ability post-test 3375 7 2
Perception  pre-test 1 2 7 1
of Spelling 223 S1.26%%* - 486 226 -6.72%*¥*  -447
Ability post-test 2 3 6 3
Perception  pre-test 2 1 7 3
of Writing 173 -6.95%**  -528 263 -0.44%** -307
Ability post-test 3 3 6 4
Sgﬁ dence pre-test 2 2 5 3
. . 182 -0.10%**  -452 232 -6.78%**  -445
in Academic 0st-test 3 3 5 4
Ability P
pre-test 15 6 35 6
SPAS Toul 85 A446mr 484 214 5267 -360
post-test 18 12 33 10

" Wilcoxon test is significant at .001 (2-tailed).
" Wilcoxon test is significant at .01 (2-tailed).
" Wilcoxon test is significant at .05 (2-tailed).
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those who scored 5 — 8 (above average) as high
scorers. We did this separately for each dimen-
sion, so the number of participants differs for
each dimension in Table 6. The total score rep-
resents the mean score for all dimensions. Table
6 compares the pre-test and post-test scores
for each self-concept dimension and the total
score (the Wilcoxon test).

Children with a low Academic Self-Concept
improved over time in each dimension. The
above-average Academic Self-Concept was
lower in the post-test measurement compared
to the pre-test measurement. This was the case
in each domain. The change in self-concept from
the pre-test to the post-test indicated that self-
concept scores tended to shift toward the mean.

Discussion

The aim of our research was to find out
whether Academic Self-Concept changed fol-
lowing the implementation of the tablet project.
We did not observe significant changes in self-
concept in most of the SPAS domains before
and after the tablet project. The only signifi-
cant, yet very small difference was in the Per-
ception of Math Ability and Reading Ability.
Changes in Academic Self-Concept were small;
some results may have showed some signifi-
cance but our interpretation suggests this could
have been coincidental. Such interpretations
should, however, be further supported by fur-
ther data that would include a control group.

Similarly to Chapman (1989) and Marsh et al.
(2005), we also observed gender differences in
specific domains. Girls tended to have a higher
self-concept in reading and writing — in verbal
skills — than did boys. Higher verbal skill self-
perception scores among girls may reflect tra-
ditional gender stereotypes in western cultures
(Skaalvik & Skaalvik, 2004).

When we divided the children into low-scorer
and high-scorer groups and analyzed the data
based on this criterion, we observed additional

changes in self-concept during the interven-
tion. One interpretation could be that they had
misjudged their self-efficacy at the beginning
of the academic year, perhaps by being overly
optimistic after the summer break. Continuous
feedback from teachers (including grades) may
alter their perceived self-efficacy during the
semester, which would impact their self-con-
cept. This thesis would, however, require fur-
ther testing.

Let us try to interpret this in the context of
introducing technologies into education. Hy-
pothetically, high-scoring students who have a
high Academic Self-Concept and good grades
donot necessarily require the intervention, and
some may be conservative types with low am-
biguity tolerance (a change in teaching style
may unsettle them despite their positive atti-
tude towards technologies generally). On the
other hand, low scorers may benefit more from
the overall motivating effect of the change, and
from the chance to experience success in novel
educational situations. One possible way of
interpreting this could also be ‘the big fishin a
little pond effect (BFLPE)’ hypothesis: students
who are the most confident technology users
(although not necessarily high academic per-
formers) may benefit from an educational
change and thus may improve their Academic
Self-Concepts (Zeidner & Schleyer, 1998;
Huguet et al., 2009). The idea of the stabilizing
effect of the intervention would however re-
quire data from a control group.

Several researchers (e.g., Chapman &
McAlpine, 1987) claim that self-concept is
stable. We believe that stability can only be
observed within a group in which the distribu-
tion of the values measured follows normality
criteria. When we focused on students with
above-average or under-average values, we
found that their self-concept tended to move
toward the mean. This means that self-concept
does not change at the group level, but its vari-
ance tends to decrease with time.
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Boersma et al. (1979) observed an improve-
ment in self-concept in children with learning
disorders and intellectual disabilities following
a change of educational setting. Page (2002)
presumes there is a higher probability that
change in self-concept will occur among stu-
dents with specific educational characteristics
and needs. Our observations suggest that the
academic self-concept among students did not
change after the tablet project, either positively
or negatively. In this context and based on our
observations during data collection it would be
worth assessing the impact of tablet technolo-
gies on Academic Self-Concept in children with
special educational needs.

As for the limitations of the present study,
the main instrument contains norms that are not
entirely up-to-date. Some items are also formu-
lated in a way that some students may find out-
dated (cf. Zilin&ik & Novotny, 2014). Nonethe-
less, we still consider it to be the most appropri-
ate measure of Academic Self-Concept avail-
able.

It must be said at this point that the research-
ers did not have complete control over the edu-
cational design and the content in each school.
Better results could be achieved where there is
an opportunity to control the selection of
schools, especially if it included schools in
which it was possible to guarantee a case/con-
trol scenario. This has proven to be extremely
difficult to achieve in our case because such
setting would interfere with academic arrange-
ments in schools.

Although we originally wanted to collect data
in parallel classes that would not be using digi-
tal technologies (control groups), this idea failed
in practice. Teachers were eager to bring the
benefits of innovative technologies to all of their
students so they generally used the most inter-
esting applications and digital material in all of
the classes they taught, regardless of being
assigned to the experimental or control group.
For instance we found out that they brought
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other classes into the experimental class when
the original tablet project class was not using
them (e.g., during physical education classes),
and they let other students work with their tab-
lets. The project seemed to “spill-over” across
the entire school. After long discussions we
decided not to interfere with this practice; al-
though it tampered with our experimental de-
sign it seemed in the best interest of educa-
tional objectives.

Our research design allowed us to identify
small or no changes in Academic Self-Concept
in the whole group, and at the same time we
found significant changes in children, who ini-
tially had under-average and above-average
scores in Academic Self-concept. Because of
the absence of a control group, it does not al-
low us to confirm expressly that using tablets
in education would have a specific impact on
Academic Self-Concept. Without the control
group to our whole sample we cannot compare
our results to the following scenarios: 1) a sub-
stantial positive change in the control group
might imply that our intervention had a nega-
tive effect; 2) a substantial negative change in
the control group might imply that the inter-
vention had a positive effect (it protected pu-
pils from a substantial decline); 3) comparable
effects in both groups might imply that the in-
tervention had no effect.

To address these concerns, in the future it
would be advisable to have more control over
the selection of schools to ensure full coopera-
tion. It would also be recommended to focus on
students with special educational needs (over-
achievers as well as under-achievers), and ob-
serve the specific benefits of using digital tech-
nologies for these target groups.

As pointed out by an anonymous reviewer,
it would also be interesting to consider if an
increase in Academic Self-Concept is always
a desirable outcome since it does not neces-
sarily correspond to actual academic perfor-
mance.
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Conclusion

The objective of the paper was to explore dif-
ferences in Academic Self-Concept before and
after the use of tablets in schools, that is, in-
crease student perceptions of being success-
ful. Introducing technologies into the educa-
tional process does not seem to have the gen-
eral potential to improve Academic Self-Con-
cept in students. The main lesson learned is
that applying such technology-rich projects
does not seem to have the potential to affect
the overall Academic Self-Concept. However,
our findings suggest that it may have the po-
tential to bridge the divide between children
with low self-concept and those who are aver-
age to high scorers. Introducing new educa-
tional practices may enable low scorers to ex-
perience success in domains where they have
not experienced success before.

Our previous work (e.g., Masaryk & Sokolova,
2012) showed that introduction of projects us-
ing digital technologies into schools can be a
positive impulse for pupils and teachers. Yet, in
the long run it does not seem to be associated
with positive academic effects on the general
level. Using such technologies may, however,
be a point that lets some students experience
success. Projects using digital technologies
have thus the potential to be a significant
source of motivation and improvement in self-
concept in children with special educational
needs — for example those with physical or learn-
ing disabilities or from economically and so-
cially disadvantaged backgrounds (LemeSova,
2013; Andreanska & Andreansky, 1981).
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With the increasing popularity of Facebook, a new social phenomenon connected with its
extensive use has appeared: namely, Facebook intrusion. The main aim of the study was to
examine the mediating role of loneliness in the relation between friendships and Facebook
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Facebook is one of the most popular social
networking sites. As shown in research con-
ducted by the Pew Research Center (2014), time
spent on Facebook becomes longer every year.
In a sample of 1597 users, 70% used Facebook
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several times a day. The site is extremely popu-
lar, especially with the young generation, whose
members use e-mail or text messages less and
less often and increasingly often use a Facebook
account. The terms interchangeably used in the
literature in reference to Facebook dependency
are “Facebook intrusion” (Elphinston & Noller,
2011) and “Facebook addiction” (Andreassen
& Pallesen, 2014); the phenomenon they refer
to can be defined as excessive involvement in
Facebook, disrupting day-to-day activities and
interpersonal relationships (Elphinston &
Noller, 2011). The authors mention three aspects
of this phenomenon, namely: 1) withdrawal,
2) relapse and reinstatement, and 3) euphoria.
People who are strongly involved in Facebook
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feel distress when they cannot stop using it.
What is more, they have unsuccessfully at-
tempted to reduce Facebook use. They also feel
a connection with other people who use
Facebook (Elphinston & Noller, 2011).

On the basis of the literature, it can be said
that there are certain psychological character-
istics and resources that predispose individu-
als to excessive use both of the Internet and
Facebook. A number of studies mention loneli-
ness as one of these characteristics. Loneli-
ness occurs when a difference is perceived be-
tween the desired and actual levels of social
involvement (Russell, Cutrona, McRae, &
Gomez, 2012). For instance, a high level of so-
cial loneliness increases the risk of pathologi-
cal Internet use (Wegmann & Brand, 2016). Oth-
ers suggest that loneliness can predict Internet
addiction (Ozdemir, Kuzucu, & Ak, 2014). Still
another study showed that the link between
technology use and physical and psychologi-
cal health was mediated by reduced loneliness
(Chopik, 2016). Loneliness has also been found
to correlate positively with passive engagement
on Facebook (e.g., groups or fan pages; Ryan
& Xenos, 2011).

Some results suggest the role of loneliness in
using Facebook excessively. The more time
people spend on Facebook, the more lonely
they feel; however, if they use both Facebook
and Twitter rather than only Facebook, they feel
less lonely (Petrocchi, Asnaani, Martinez,
Nadkarni, & Hofmann, 2015). Some authors as-
sumed that loneliness would turn out to be an
important determinant of social media use (Ye
& Lin, 2015; Song et al., 2014);. Loneliness has
been found to be a positive predictor of
Facebook addiction, standard Facebook use,
and Facebook entertainment (Btachnio et al.,
2016b). Scholars also found that the relation-
ship between the need for privacy and exces-
sive Facebook use was negative and signifi-
cant when loneliness was introduced as a me-
diator. It is therefore possible to speak of a para-

doxical effect of the need for privacy. On the
one hand, the need for privacy can protect a
person from excessive Facebook use, but on
the other hand, a high level of the need for pri-
vacy is associated with loneliness, and lonely
people are more prone to excessive Facebook
use (Blachnio, Przepiorka, Balakier, & Boruch,
2016). Friendship and loneliness are only par-
tially the same concept. A person can be so-
ciallyisolated (i.e., he or she may not have rela-
tionships with others) without feeling lonely
(Hawthorne & Griffith, 2000). Some results indi-
cate that Facebook dependency is related to
relationship dissatisfaction (Elphinston &
Noller, 2011). Biolcati and Cani (2015) explored
friendship and loneliness in relation to Facebook
use. They found that those who felt lonely were
more dissatisfied with their online and offline
relationships: these people met friends in per-
son less frequently and considered their online
contacts less satisfactory. In addition, Morahan-
Martin and Schumacher (2003) found that lonely
people may search for online contacts, as
Internet facilitates social behaviors, and that
they may make friendships online, as anonym-
ity and the lack of physical presence may be
attractive.

Some evidence suggests that there are cul-
tural factors involved in the Facebook intru-
sion phenomenon (Btachnio et al., 2016). The
authors showed that variables differentiating
cultures, such as uniqueness, were negatively
and low context positively related to Facebook
intrusion (Btachnio, Przepiorka, Benvenuti et al.,
2016). A great body of studies highlighted dif-
ferent patterns in Internet use (Gong Li & Stump,
2007, Singh, Fassot, Chao, & Hoffmann, 2006)
and Facebook use (Brailovskaia & Bierhoff,
2016; Peters, Winschiers-Theophilus, &
Mennecke, 2015; Vasalou et al., 2010) across
various countries. Some differences have also
been found in the relations between loneliness,
the sense of social capital, and SNS use among
three countries: South Korea, China, and the
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USA (Jietal., 2010). US users mostly were fo-
cused on exchanging and sharing opinions and
information, while Korean and Chinese users
tended to focus on the emotional climate of
communication.

Our study was conducted in five countries:
Poland, Slovakia, Syria, Ecuador, and Malay-
sia. These countries were selected because they
differ in terms of political, industrial, economic,
societal, and technological development. First
of all, Internet penetration rates differ across
these countries (statistics from 2017)"2, the fig-
ures being 78.1 in Poland, 85.0 in Slovakia, 33.0
in Syria, 79.9 in Ecuador, and 78.3 in Malaysia.
These discrepancies in access to the Internet
and Facebook result in different backgrounds
for their users. Internet penetration expresses
the relationship between the number of Internet
users in each country and its demographic data
(Calderaro, 2010). The relationship between
Facebook intrusion and Internet penetration
was demonstrated in the previous studies
(Btachnio, Przepiorka, Benvenuti, Cannata,
Ciobanu, Senol-Durak et al., 2016a). More dif-
ferences between the countries included in our
study are shown in the Inglehart—Welzel cul-
tural map of the world?, where countries are ar-
ranged according to two dimensions: traditional
vs. secular-rational values and survival vs. self-
expression values. Apart from that, they differ
in terms of the World Happiness Index that ranks
countries by their happiness level*: 6.123 for
Poland, 5.747 for Slovakia, 3.516 for Syria, 6.322
for Malaysia, and 5.973 for Ecuador. The
plethora of research showed the importance of
happiness in the context of Facebook use (e.g.,
Satici & Uysal, 2015).

The general aim of our study was to deter-
mine the role of psychological factors, such as
loneliness and friendship in the relation to

! https://www.internetworldstats.com
2 http://www.internetlivestats.com/

3 http://www.worldvaluessurvey.org/
4 http://worldhappiness.report/
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Facebook intrusion across five countries pre-
viously. More specifically, we wanted to test
the mediating role of loneliness in the relation
between friendships and Facebook intrusion in
five countries. Loneliness and friendship as they
both belong to the social functioning (for a re-
view Bukowski, Laursen, & Rubin, 2009) seem
to be the important variables in Facebook intru-
sion. Although the issue of loneliness and
friendship has been addressed in previous stud-
ies (e.g., Petrocchi, Asnaani, Martinez, Nadkarni,
& Hofmann, 2015; Biolcati & Cani, 2015), the
cross-cultural aspect of these relations in the
context of Facebook intrusion is rather new and
to the best of our knowledge it was not exam-
ined previously. We would also like to compare
the level of Facebook usage: log hours on week-
days and weekends within countries, as these
variables were important in previous studies
(e.g. Blachnio, Przepiorka, & Hawi, 2016). The
following main hypothesis was formulated:
Loneliness is a mediator of the relation between
friendship and Facebook intrusion. The age
variable was controlled for. We also examined
the differences in the number of Facebook log
hours on weekdays and weekends between
these countries.

Method
Participants

The participants were 1,731 individuals (61%
were women) possessing Facebook accounts,
aged between 16 and 67, with a mean age of
M =23.04 years. This included 399 Polish par-
ticipants aged 16 to 67 (M = 21.85, SD = 4.81,
76% were female), 266 Slovakians aged 16-59
(M =24.64,SD =1.19, 75% were female), 475
Syriansaged 16 to 55 (M = 23.86, SD = 5.63,36%
were female), 241 Malaysians aged 19 to 41
(M=21.79,8D = 2.38,43% were female), and 327
Ecuadorians aged 17 to 66 (M =23.04,5D = 6.78,
81% were female).
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Procedure

In each country we applied a snowball sam-
pling procedure to recruit the participants. We
prepared electronic versions of the question-
naires translated into the local languages and
sent the link to the study website to undergradu-
ate students, requesting them to post it on their
Facebook walls and thus spread the message
about the study among their Facebook friends.
The participants received no remuneration for
their participation.

Measures

The investigators administered the Facebook
Intrusion Scale, the Loneliness Scale, and the
Friendship Scale to the participants. All the in-
struments had been adapted in each country
by means of the back-translation procedure,
with great care taken to ensure grammatical and
semantic correctness as well as readability. The
questions about log hours on weekdays and
weekends were also taken into consideration.

Facebook Intrusion Questionnaire, devel-
oped by Elphinston and Noller (Elphinston &
Noller, 2011), is based on behavioral addiction
components and on a scale measuring phone
involvement. It consists of eight items (e.g.,
I have been unable to reduce my Facebook
use) measuring the relations between Facebook
involvement tendency and eight aspects of be-
havioral addiction, namely: cognitive salience,
behavioral salience, interpersonal conflict, con-
flict with other activities, euphoria, loss of con-
trol, withdrawal, as well as relapse and reinstate-
ment. The items are rated on a 7-point Likert
scale from 1 (strongly disagree) to 7 (strongly
agree). Cronbach’s a was .82 for the total
sample, .85 for Poland, .77 for Slovakia, .80 for
Syria, .97 for Malaysia, and .83 for Ecuador.

The De Jong Gierveld Loneliness Scale mea-
sures the sense of loneliness. The scale con-

sists of 11 items (e.g., I miss having really close

friends), six of them negatively and five posi-
tively formulated. The items are rated on a
S-point Likert scale (1 = completely disagree;
5 = completely agree). Cronbach’s a for the to-
tal sample was .84, and its values for specific
countries were as follows: .91 for Poland, .87 for
Slovakia, .83 for Syria, .69 for Malaysia, and .75
for Ecuador.

The Friendship Scale by Hawthorne and
Griffith (2000), measuringlevel of social isolation
(which means loss of relationships), consists of
Sitems, (e.g., [ found it easy to get on with other
people). The items are rated on a 5-point scale,
with answers ranging from 1 =not at allto 5=
almost always. Cronbach’s awas .71 for the total
sample, .79 for Poland, .73 for Slovakia, .63 for
Syria, .57 for Malaysia,and .55 for Ecuador. In the
case of the original version of the Friendship
Scale, Cronbach’sa was.76.

Results
The Measurement Invariance

We tested measurement invariance across the
five countries. Five models were fitted with in-
creasingly more constraints: Model 1: configural
invariance — the same factor structure across
groups. Model 2: weak invariance (metric) —the
same factor structure and factor loadings across
groups. Model 3: strong invariance (scalar) —
the same factor structure, factor loadings, and
intercepts across groups. Model 4: strict invari-
ance — the same factor structure, factor load-
ings, intercepts, and residual variances across
groups. Model 5: the same factor structure, fac-
tor loadings, intercepts, residual variances, and
means across groups. The analyses were per-
formed by means of the lavaan package
(Rosseel, 2012), running in the R environment
(R Core Team, 2016).

In the next step, we tested the invariance of
Friendship Scale. Models with gradually more
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constraints imposed were gradually signifi-
cantly worse (i.e., Model 2 was worse than
Model 1, Model 3 was worse than Model 2,
etc.). The basic configural model also had a poor
fit. In sum, we found no measurement invari-
ance (Table 1). Next, we tested the invariance of
the Loneliness Scale and did not find it signifi-
cant (Table 2).
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In the next step, the measurement invariance
of the Facebook Intrusion scale was tested. The
model imposing strong (scalar) invariance was
barely significantly worse than the one assum-
ing weak (metric) invariance (Table 3).

We did not obtain invariance for any of the
scales, which means the investigated variables
do not represent the same phenomenon in each

Table 1 Measurement invariance statistics for the Friendship Scale: A comparison across

five countries

Model fit Differences between models
) 2 p

Model df chi CFI RMSEA  Achi® Adf ACFI for difference
1. Configural 25  325.67 .82 .19 15534 16
2. Weak 41 481.01 74 18 42655 16 .08 <.001
3. Strong 57  907.56 .50 21 42176 20 24 <.001
4. Strict 77 1329.32 27 22 317.07 4 24 <.001
5. Means 81 1646.39 .09 24 15534 16 .18 <.001

Table 2 Measurement invariance statistics for the Loneliness Scale: A comparison across five

countries
Model fit Differences between models
) 2 V4
Model df chi CFI RMSEA Achi Adf  ACFI for difference
1. Configural 175 1753.30 .72 .16 113.77 36
2. Weak 211  1867.10 .70 15 1141.92 36 .01 <.001
3. Strong 247  3009.00 .51 18 705.21 40 20 <.001
4. Strict 287 371420 .39 .19 214.41 4 12 <.001
5. Means 291 3928.60 .35 .19 113.77 36 .04 <.001

Table 3 Measurement invariance statistics for
countries

the Facebook Scale: A comparison across five

Model fit Differences between models

-2 -2 V4
Model df chi CFI RMSEA  Achi Adf  ACFI for difference
1. Configural 100 363.11 93 .09
2. Weak 128 468.40 91 .09 105.28 28 .02 <.001
3. Strong 156 1229.19 73 .14 760.8 28 .19 .054
4. Strict 188 1694.19 .62 15 464.99 32 1 011
5. Means 192 1816.48 .59 .16 122.29 4 .03 .004
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country. This justifies analyzing them in differ-
ent cultures.

The Descriptive Statistics

The descriptive statistics for each scale
(means and standard deviations for all variables)
are presented in Table 4.

Pearson’s r correlations between the vari-
ables in each of the five countries are pre-
sented in Table 5. Friendship was strongly
negatively correlated with loneliness in all of
the countries. Loneliness was positively cor-
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related with Facebook intrusion in Slovakia
and in Ecuador. Friendship was positively cor-
related with Facebook intrusion in Malaysia.
Only in Malaysia we obtained a weak correla-
tion between friendship and Facebook intru-
sion; in the remaining included countries there
was no correlation between these variables
(see Table 5).

Additionally, the means and standard devia-
tions for log hours on weekdays and week-
ends and the correlations between these vari-
ables and Facebook intrusion are presented in
Table 6.

Table 4 Means and standard deviations for Facebook intrusion, loneliness, and friendship

variables
Facebook intrusion Loneliness Friendship
N M SD M SD M SD
Ecuador 327 2.54 1.14 2.73 0.54 18.61 3.64
Malaysia 252 2.91 1.06 3.01 0.53 13.94 3.38
Poland 399 2.65 1.15 2.24 0.85 19.38 3.97
Slovakia 261 2.81 1.03 2.44 0.70 19.70 3.81
Syria 475 3.37 1.19 2.58 0.81 17.49 4.09
Note. *p < .05; **p < .01; ***p <.001
Table 5 Correlations between variables
1 2
Ecuador 1. Facebook intrusion
2. Friendship .001
3. Loneliness 1 5%* - 5Q%**
Malaysia 1. Facebook intrusion
2. Friendship .16*
3. Loneliness -.09 - 46%**
Poland 1. Facebook intrusion
2. Friendship -.08
3. Loneliness .01 ik
Slovakia 1. Facebook intrusion
2. Friendship -.11
3. Loneliness .16* -.68%**
Syria 1. Facebook intrusion
2. Friendship -.04
3. Loneliness .08 -5 **

Note. *p < .05; **p < .01; ***p <.001
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Table 6 Means and standard deviations for log hours on weekdays and on weekends and

their correlations with Facebook intrusion

log hours on correlations log hours on correlations
weekdays with Facebook =~ weekends  with Facebook
intrusion intrusion
N M SD Pearson’s M SD Pearson’s r
Ecuador 327  6.57 3.76 .066 526 3.30 143%*
Malaysia 252 9.08 6.24 .104 11.09 6.84 110
Poland 399  3.15 2.66 231 F%* 343 281 21 7H**
Slovakia 261 537 3.97 204 % %% 528 3.80 283 H**
Syria 475 498 2.70 256%** 6.24 3.18 28 THE*

Note. *p < .05; **p < .01; ***p < .001

Mediation Analyses

The analyses explored whether or not age
was a moderator of the relationship between
friendship as a predictor and Facebook intru-
sion as the dependent variable, mediated by
loneliness (Figure 1). We applied a moderated
mediation model. The analyses were performed
by means of the program PROCESS by Hayes
(2013); Model no. 59 was applied. We performed
the analyses for the total sample as well as for
each of the five countries separately.

To answer the question about the role of lone-
liness in the relation between friendship and

Facebook intrusion, we performed a mediation
analyses with friendship as the predictor, lone-
liness as the mediator, and Facebook intrusion
as the dependent variable. The analyses were
performed for the total sample as well as for
each of the countries. In Table 7, the mediation
for total sample is presented. We used the
bootstrapping method with bias-corrected con-
fidence estimates (Preacher & Hayes, 2004).

In the next step, we performed detailed analy-
ses of significant interactions (Table 8). First,
we analyzed the relations between friendship
and loneliness at three levels of age.

As can be seen in Table 8, in the total sample
and in Syria the relationships between friend-

| Loneliness

Friendship

| Facebook intrusion

Figure 1 Conceptual model



190 Studia Psychologica, Vol. 60, No. 3, 2018, 183-194

Table 7 Mediation analyses moderated by age (Predictor: friendship;, Mediator:
loneliness; Dependent Variable: Facebook intrusion)

friendship loneliness > friendship>

loneliness Fbintrusion Fbintrusion
Sample Coeff p Coeff p Coeff p
Total sample 007 027 .005 582 -.009 .244
Ecuador .001 911 -.003 .887 .006 .670
Malaysia -.025 201 -.208 006 -.074 153
Poland .003 .665 .025 350 .025 .380
Slovakia -.007 288 .012 .582 .002 931
Syria 018 005 .004 762 -.009 .550

Note. The coefficients (Coeff) and their p values refer to the interactions of a given path

with age.

Table 8 Detailed analyses for significant interactions: Relations between friendship and
loneliness at three levels of age in total and Syrian samples

Age Effect t p LLCI ULCI
Total sample

1 8D below mean -.13 -27.65 <.001 -.14 -.12
Mean -12 -37.29 <.001 -.13 -.12
1 SD above mean -.11 -23.66 <.001 -.12 -.10
Syria

Age Effect t p LLCI ULCI
1 8D below mean -.15 -15.06 <.001 -.17 -.13
Mean -.13 -18.44 <.001 -.14 -.11
1 8D above mean -.11 -10.57 <.001 -.13 -.09

ship and loneliness were significant (and nega-
tive) at all age levels. Given the significant in-
teraction, we can state that the negative rela-
tionship between friendship and loneliness was
the strongest in the group of young people,
somewhat less strong in medium-aged people,
and the weakest (though still significant) in the
oldest participants. However, the differences
between age groups as regards the effect size
of the relationships between the investigated
variables were rather small.

Next, we analyzed the relationships between
loneliness and Facebook intrusion at three age
levels in Malaysia (Table 9). The relationship
between loneliness and Facebook intrusion was
negatively significant only in the oldest group
of participants.

In Poland, the indirect effect was statistically
significant (bootstrap Cls not including zero)
in the sample of young people, but not medium-
aged or older. In contrast, in Malaysia the indi-
rect effect was only significant in the oldest
group. Loneliness mediated the relation between
friendship and Facebook intrusion in two cases:
in young people in Poland and among the old-
est participants in Malaysia (see Table 10).

In the next step we repeated the mediation
analyses with friendship as the predictor, lone-
liness as the mediator, and Facebook intrusion
as the dependent variable — without age in the
model and with the sample consisting only of
participants under the age of 30 (Table 11).

As we can see in Table 11, among young
people in the Polish sample, friendship de-
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Table 9 Detailed analyses for significant interactions: Relationships between loneliness
and Facebook intrusion at three levels of age in the Malaysian sample

Age Effect t p LLCI ULCI
1 SD below mean .16 0.75 452 -26 .59
Mean -23 -1.70 .090 -49 .04
1 SD above mean -.61 -3.17 .002 -99 -23

Table 10 Mediation analyses moderated by age: Conditional indirect effects of friendship
on Facebook intrusion at three values of age: 1 SD below mean, mean, 1 SD above mean

95% CI
Mediation at levels of age Effe'ct for Lower Higher
mediation
1 8D below mean -.023 - 111 .067
Total sample Mean -.038 -.104 .025
1 8D above mean -.05 -.135 .029
1 8D below mean -.163 -.306 -.045
Ecuador Mean -.156 -.255 -.061
1 8D above mean -.148 -.292 -.024
1 8D below mean - 118 -.335 .021
Malaysia Mean .042 -.071 162
1 SD above mean 2601 .008 483
1 8D below mean 282 .036 574
Poland Mean 175 -.031 372
1 SD above mean .072 -233 41
1 8D below mean .002 =311 315
Slovakia Mean 014 =222 .249
1 SD above mean .025 -.358 409
1 8D below mean -.092 -.291 .106
Syria Mean -.095 -.218 .02
1 SD above mean -.093 -.224 .027
Table 11 Mediation in the group below the age of 30
Direct Indirect
Sample (N) X>M MY X>Y Totl X>Y

bMX pMX bYM pYM bYX pYX bT  pT  bYX pYX  95%CI

Total (1539) -124 <001 040 461 -012 202 -017 014 -005 .46l -.019; .008
Ecuador (295)  -075 <001 462 .001 .026 211 -008 .652 -035 .002  -.057;-015
Malaysia (236) -074 <001 -124 409 .043 064 052 .011 .009 414  -015;.035
Poland (385) -170 <001 -242 .033 -061 012 -020 .178 .041 .033 .003; .082
Slovakia (214)  -124 <001 .187 .161 -002 924 -026 .170 -023 .163  -.059;.013
Syria (409) -139 <001 125 220 004 842 -013 361 -017 221 -.049; .013
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creases loneliness and loneliness decreases
Facebook intrusion, whereas in Ecuador friend-
ship decreases loneliness and loneliness in-
creases Facebook intrusion.

Discussion

The main aim of our study was to examine the
mediating role of loneliness in the relation be-
tween friendship and Facebook intrusion
among five countries that differ in terms of in-
dustrial, economic, societal, and technological
development: Poland, Slovakia, Syria, Ecuador,
and Malaysia. Moreover, we asked questions
about Facebook use, such as log hours on week-
days and weekends.

In Syriaand in Poland, therelationship between
friendship and loneliness is negative in each of
the age groups. Thisrelationship is the strongest
amongyoung people and the weakest in the old-
est group. It seems quitelogical that people who
have more friends feel less lonely. As the body of
studies showed, friendships provides individu-
als with a sense of safety, security, and support
(e.g., Lyubomirsky, King, & Diener, 2005;
Hawthorne & Griffith, 2000). It has also been
shown that friendship qualityis a negative pre-
dictor of school loneliness (Zhangetal., 2015).
In Malaysia, the relationship between loneliness
and Facebook intrusion is negative only in the
oldest group of people. Older people who feel
lonelyrarelyuse Facebook in an excessive way.
They donot look for friends on Facebook. How-
ever, other studies indicate that Facebook may
be aplatform for social contactsat all ages (Grieve
&Kemp, 2015; Sinclair & Grieve, 2017).

Furthermore, the results of our study show
that loneliness mediates the relation between
friendship and Facebook intrusion among older
people in Malaysia: the higher the level of
friendship, the lower level of loneliness, and
the higher level loneliness, the lower level of
Facebook intrusion. In this country, the people
who have more friends feel less lonely and the

people who feel lonely score lower on the
Facebook Intrusion scale. The people who feel
lonely probably do not look for friends on
Facebook. In limited analyses, performed only
for young people under the age of 30, we found
that in the Polish sample friendship decreased
loneliness and loneliness decreased Facebook
intrusion. Polish young people who feel lonely
do not look for friends on Facebook. By con-
trast, in Ecuador friendship decreases loneli-
ness and loneliness increases Facebook intru-
sion, which might be related with the various
internet access/penetration in these countries.
Ecuadorians, as the typical collective society,
probably compensate for the lack of friends with
Facebook activity, due to more emotional than
information based use of internet communica-
tors (Jietal., 2010).

Our findings show a similar tendency as the
study examining the relationship between
Internet use and loneliness conducted by
Moody (2001), who applied Weiss’s (1973) bi-
modal theory of loneliness. The study revealed
that those who scored low on both dimensions
of loneliness — emotional and social — had a
wide network of face-to-face friends. Internet
use was negatively related to social loneliness
and positively to emotional loneliness. Another
study in which types of loneliness were differ-
entiated showed that Facebook users scored
higher on family loneliness, whereas Facebook
nonusers scored higher on social loneliness
(Ryan & Xenos, 2011). Frison and Eggermont
(2015) found that lonely people used Facebook
in a more passive way.

In Poland, Slovakia, and Syria there are strong
positive correlations between Facebook intru-
sion and log hours during weekdays and week-
ends. In those countries, people who have prob-
lems using Facebook in an excessive way use it
every day on both working and nonworking
days. It is in line with previous studies show-
ing that Facebook Intensity was a positive
predictor of Facebook addiction (Btachnio,
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Przepiorka, & Hawi, 2016). Conversely, in Ma-
laysia Facebook intrusion is not linked with log
hours during weekdays. Malaysia has high
smartphones penetration (65%), whereas this
indicator for Poland is 41% (Pew Research Cen-
ter, 2015). Probably, in Malaysia a large number
of people — not only those showing symptoms
of Facebook intrusion but also normal users —
have access to Facebook not only via their com-
puters but also via mobile devices. In Ecuador
(with arelatively high rate of 60.3% of Facebook
users in June 2016)°, Facebook intrusion is re-
lated to log hours only during weekends. This
is quite different in comparison to the other four
countries, where Facebook is used more on
weekends than weekdays. As far as the regular
working time is concerned, in Ecuador Facebook
use is much higher than it is during weekend
leisure time. The explanation can be twofold.
Firstly, this might stem from the work culture
customs in Ecuador, where it is quite common
to use Facebook at work. Secondly, Ecuador as
a highly collectivistic country, it scored only 7
on the individualism-collectivism dimension,
while Poland scored 60, Slovakia 52, and Syria
356. The collective family culture is so strong
there that during the weekend time is mainly
devoted to “off-line” relations with family mem-
bers, not to Facebook interactions (Liddy,
Hunter, Mihan, & Keely, 2017). On the other
hand, the increased Facebook use during the
week might be a compensation strategy for the
private contacts missing at work.

Limitations and Future Research

A limitation of the present study may be the
use of self-report methods and correlational or

5> Ecuador — Telecoms, Mobile, Broadband and Digi-
tal Media — Statistics and Analyses available at: http:/
/www.researchandmarkets.com/reports/838317/, re-
trieved June 2, 2017.

¢ https://www.hofstede-insights.com

cross-sectional designs, which have been ad-
dressed by some scholars to have limited infer-
ential ability to prove causality. Thus, it is rec-
ommended to conduct further investigations for
the present model using a longitudinal design
(Bassam Mahmoud & Reisel, 2014). The next
possible limitation is the low reliability of the
Friendship Scale in Malaysia and Ecuador and
the Loneliness Scale in Ecuador. In future stud-
ies, these reliability indices should be increased.
Another limitation was the unequal number of
participants from different countries and their
unequal distribution in terms of age and gen-
der. More research is also needed to provide a
better understanding of the cultural aspects of
Facebook intrusion. In future research, it would
be a good idea to differentiate types of loneli-
ness, or to distinguish its social and emotional
levels in accordance with the theory of loneli-
ness proposed by Weiss (1973). The pattern of
Facebook use should also be controlled, as dif-
ferent patterns may have different impact on
mental health (Frison & Eggermont, 2016;
Hanna, Ward, Seabrook, Jerald, Reed, Giaccardi,
& Lippman, 2017), which is particularly impor-
tant for friendship and the quality of relation-
ships. The study offers some insight, which
may help Facebook users improve their usage
habits. The results may be useful in therapy for
people with problems stemming from the exces-
sive use of social media.

Conclusion

To conclude, the presented studies help to
better understand the cultural nature of
Facebook intrusion. Our results extend the
knowledge about the role of friendship and lone-
liness in Facebook intrusion and their different
degrees of dependence on culture and age. The
differences between countries suggest we can-
not generalize the results, and that in exploring
the Facebook intrusion phenomenon culture
should always be taken into consideration.
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These Problems Sound Familiar to Me:
Previous Exposure, Cognitive Reflection Test,
and the Moderating Role of Analytic Thinking

Jakub Srol
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Slovak Academy of Sciences

One of the current topics in research on the Cognitive Reflection Test (CRT) is its growing
familiarity among the general public. Surprisingly, Bialek and Pennycook (2017) showed that
previous exposure does not diminish the CRT’s predictive power in Heuristics and Biases (H&B)
tasks, but proposed that the relationship is moderated by analytic thinking, a conjecture tested
in the present study. Participants (N = 365) filled in the CRT, Need for Cognition (NFC) scale,
and a battery of H&B problems. While the CRT did retain its predictive power in the H&B
performance, regardless of participants’ self-reported thinking dispositions and exposure, both
of these factors moderated the relationship, such that exposure increased CRT’s predictive
power in H&B tasks, albeit only among high-NFC individuals. Present results converge with
studies showing that prior exposure does not invalidate the use of CRT, while offering some
novel evidence for the metacognitive disadvantage account proposed by Bialek and Pennycook
(2017).

Key words: Cognitive Reflection Test, familiarity issue, cognitive bias, analytic thinking,
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metacognitive disadvantage

Introduction

Over the past decade, Frederick’s (2005) Cog-
nitive Reflection Test (CRT), which consists
of three tricky problems that give rise to com-
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pelling but wrong intuitive responses, became
one of the most widely used methods in the
research on individual differences in rational
reasoning and decision making. As such, items
of the CRT gradually came to be familiar to
general public through research, popular
books, or college psychology courses (e.g.,
Thomson & Oppenheimer, 2016). The familiar-
ity issue is one of the current topics of the
CRT research, with studies showing that
people previously exposed to the test achieve
better scores on it (Haigh, 2016; Pennycook,
Cheyne, Koehler, & Fugelsang, 2015b), and
that they might share different demographic
characteristics from people unfamiliar with
it (Stieger & Reips, 2016). Basedon such re-
sults, researchers quickly started to believe that
prior exposure invalidates the use of CRT as a
predictor of various outcomes and several
came up with alternative versions of the test
to tackle the familiarity issue (Thomson &
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Oppenheimer, 2016; Toplak, West, &
Stanovich, 2014).

However, noting that the conjecture that pre-
vious exposure invalidates the CRT was not
empirically tested, Bialek and Pennycook (2017)
recently reanalyzed the data from six of their
studies, where participants completed CRT as
well as several outcome measures potentially
related to analytic thinking. They have found
that substantial proportion of participants in
their research (22% — 60% of the samples) re-
ported being familiar with the CRT and they
scored higher on the test than the rest of the
samples. More importantly, based on compari-
sons of correlations between CRT and outcomes
among participants familiar and unfamiliar with
the test, the authors found that the predictive
validity of CRT never diminished as a result of
prior exposure. Rather, it stayed similar or even
became stronger among exposed participants,
the latter option mostly occurring in the case of
correlations between CRT and the composite
of various heuristics and biases (H&B) tasks
(Toplak, West, & Stanovich, 2011), such as ra-
tio bias, conjunction fallacy, and base-rate ne-
glect problems.

Further indication for the surprising non-ef-
fects of prior exposure to the CRT comes from
Stagnaro, Pennycook, and Rand (2018), whohave
provided evidence that while scores on the CRT
increased somewhat with the number of times
participants were exposed tothe test, therelation-
ships between CRT and two measures related to
analytical thinking —religious beliefand political
affiliation—remained surprisingly stable from the
first time participants encountered CRT in their
studies to the subsequent times they took the
test. Moreover, in a comprehensive study by
Meyer, Zhou, and Frederick (2018) it was shown
not only that the CRT does not loose its predic-
tive validity in one of the most notorious H&B
problems (Linda task) and Raven’s test of pro-
gressivematrices, butalsothat participants’ real
exposure to the CRT, as opposed to the self-re-

ported familiarity with the test, has only a very
small effect on the CRT performance. Finally, the
authors also conclude that people who improve
their performance on the CRT with exposure are
only those who continue to reflect upon the test,
even with multiple exposures, and those who
have performed well onthe CRT the firsttime they
took it.

Bialek and Pennycook (2017) offered several
accounts to explain why CRT might not be nega-
tively affected by participants’ previous expo-
sure to it. Firstly, participants familiar with the
CRT may also be familiar with the H&B com-
posite, as this exact battery of tasks has, for
several years now, been frequently employed
in other studies (e.g., Pennycook, Cheyne, Barr,
Koehler, & Fugelsang, 2015a; Toplak, West, &
Stanovich, 2011). Secondly, exposed partici-
pants may have scored higher on the CRT be-
cause of the self selection effect, i.e. highly re-
flective individuals may simply complete more
studies and are therefore more likely to be fa-
miliar with CRT and have higher scores on the
test, even if the prior exposure does not neces-
sarily help them actually solve the problems.
However, the self selection effect cannot really
explain the differences in correlations between
the CRT and other outcomes.

Finally, to explain why the CRT’s predictive
power does not diminish as a result of prior
exposure, Bialek and Pennycook (2017) argue
that people with low scores on the CRT may
have a metacognitive disadvantage. That is,
intuitive people may not realize the problems
are tricky and therefore continue to do poorly
even upon repeated exposure to the test. This
conjecture stems from studies showing that in-
tuitive individuals are worse at detecting the
conflict in tasks which require suppressing mis-
leading intuitions (Pennycook, Fugelsang, &
Koehler, 2015b). It is also supported by recent
study of Pennycook, Ross, Koehler, and
Fugelsang (2017), who have shown that people
who do poorly on the CRT strongly overesti-
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mate their performance, suggesting they do not
realize that the intuitive response they provided
isincorrect. Note that this does not mean intui-
tive reasoners cannot improve their performance
at all under repeated exposure to the test. If
they encounter the problems in a context where
they are presented along with the correct solu-
tion, their performance might subsequently in-
crease even if they do not understand why the
solution is correct. On the other hand, relatively
analytic individuals will realize that the compel-
ling intuitive response is incorrect and the prob-
lems require additional reflection, and therefore
are more likely to increase their performance
upon repeated exposure to the test. Although
being already analytic, they might score high
on the CRT as it is, and therefore would also
not benefit much from their prior exposure, they
are still expected to gain more from it than intui-
tive reasoners. Based on these propositions,
Bialek and Pennycook (2017) concluded that
familiarity may not be such a devastating prob-
lem for CRT’s predictive validity as previously
thought, as the test remains to distinguish well
between intuitive and analytical reasoners even
after multiple exposures. Of the accounts of-
fered by Bialek and Pennycook (2017), the
metacognitive disadvantage seems to fit the
best with the results of Meyer et al. (2018), who
have observed that the effect of familiarity is
driven mostly by people, who continue to re-
flect upon the CRT even with multiple expo-
sures.

The aim of the present study was to examine
whether CRT retains its predictive validity in
H&B problems among participants who are al-
ready familiar with the test, and to conduct a
test of the metacognitive disadvantage account
proposed by Bialek and Pennycook (2017). Par-
ticipants were asked to answer the original CRT,
indicate whether they were familiar with the test
prior to taking a part in the study, solve a bat-
tery of H&B tasks, and fill in a separate mea-
sure of analytic thinking disposition, the Need
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for Cognition scale (NFC; Cacioppo, Petty,
Feinstein, & Jarvis, 1996). The NFC represents
a widely used self-report instrument designed
to study predisposition toward effortful and
analytic thought (e.g., Pennycook, Cheyne et
al., 2015b; Toplak et al., 2014). However, as was
shown by Pennycook et al. (2017), both genu-
inely reflective individuals and some intuitive
reasoners, who lack insight into their true
reflectivity, score highly on it. Therefore, the
NFC should be distinguished from direct mea-
sures of analytic thinking disposition, such as
the Cognitive Reflection Test, and rather
thought of as an index of how strongly partici-
pants believe they are reflective. Concerning
the reasoning and decision-making problems
used in the present study, rather than using a
composite H&B battery from previous research
(Pennycook, Cheyne, Barr etal., 2015a; Toplak
etal., 2011), new problems pertaining to several
cognitive biases were created in order to re-
duce the possibility that participants were pre-
viously exposed to them.

Following the procedure of Bialek and
Pennycook (2017), I have compared the corre-
lations between CRT and outcome measures
employed in the present research among unex-
posed and exposed participants, in order to
determine whether the predictive power of CRT
changes with previous exposure. Next, per the
metacognitive disadvantage account, it was
hypothesized that in analytic reasoners, as iden-
tified by their NFC scores, previous exposure
would lead to a higher increase in the CRT per-
formance than among relatively more intuitive
participants. Finally, as Bialek and Pennycook
(2017) observed that the relationships between
CRT and H&B tasks were in some cases stron-
ger among exposed participants, it was tested
whether the predictive power of CRT in the per-
formance on the H&B tasks would increase as
a function of prior familiarity with the test, as
well as participants’ self-reported analytic think-
ing disposition.
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Method
Participants

The study was presented in the form of an
online survey and participants were students
and alumni recruited through websites of sev-
eral major Slovak universities and colleges. In
total, 395 people participated in the study. How-
ever, based on attention check questions!, 16
(4%) participants failed to follow instructions
or their answers indicated random responding
and their data were removed from subsequent
analyses. Additionally, 14 (4%) participants
failed to provide answers to one or more of the
CRT items and were also dropped from further
analyses. The final sample consisted of 365
participants of whom 92 (25%) were male and
273 (75%) female with the mean age of 23.39
(SD=4.103). Most of the participants were uni-
versity students, who reported having a high
school diploma (45% of the sample), some had
already finished their bachelor’s (30%) or
master’s (23%) degree. Concerning the study
fields, the participants were students of vari-
ous universities and colleges with different
majors, mostly economics and management
(16%), pedagogy (14%), humanities (12%) and
engineering (10%).

Sensitivity analysis was carried out in
G*Power 3.1.9 software in order to determine
effect sizes under the current sample size with
5% error probability and at least 80% statistical

! Two attention check questions were created. These
items were randomly intermixed with the H&B prob-
lems and were constructed to resemble these tasks,
but unlike the actual items they did not involve any
catch and were actually very simple math problems.
Participants who got any of the two attention check
items wrong were automatically excluded from fur-
ther analyses. Both attention check questions are
available in the Supplementary materials for the
study.

power. The results showed that the study should
be powered enough to detect correlation coef-
ficients of »=.146, differences between two in-
dependent correlations of ¢ =.296, and differ-
ences between two independent means of d =
0.294 and higher>.

Participants always first filled out the demo-
graphic information and the NFC, answered the
original CRT and indicated their familiarity with
the task, and then completed several blocks of
H&B tasks and other measures not reported
here. The order of the items within each block
of problems was randomized. The materials and
data for the present study are publicly acces-
sible at OSF: https://osf.io/xfnsw.

Materials

Cognitive Reflection Test. The original three-
item test developed by Frederick (2005) was
used. After answering the three problems, par-
ticipants were asked if they had ever encoun-
tered any of them before taking part in the
present study.

Heuristics and Biases tasks. Four types of
heuristics and biases tasks were used in the
present study: 12 syllogistic reasoning tasks, 8
ratio bias items, 8 conjunction fallacy problems,
and 6 base-rate neglect tasks. All of the items
were constructed to evoke compelling but mis-
leading intuitive response, which had to be sup-
pressed in order to solve the problem in line
with formal logic. Briefdescriptions and example
items for every type of H&B task can be found
in the supplementary material. These four sorts
of problems were selected because of their fre-
quent use in the research on cognitive biases,
and because they all have been shown in previ-
ous research to correlate with the CRT (e.g.,

2 The sensitivity analyses were calculated under the
assumption that the two independent correlations or
means come from groups of equal sample sizes, i.e.
each group consists of 182 observations.
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Oechssler, Roider, & Schmitz, 2009; Pennycook,
Cheyne, Barr, Koehler, & Fugelsang, 2014;
Toplak et al., 2014). For the purpose of all analy-
ses, correct answers on the 34 problems were
summed to form a single H&B composite score.

Need for Cognition scale (Cacioppo et al.,
1996). Participants rated their agreement with
18 items such as “I would prefer complex to
simple problems” on a 7-point scale ranging
from 1 (not at all like me) to 7 (completely like
me). After the data collection it was found that
two of the NFC items did show unsatisfactory
psychometric properties, they had negative
correlations with some of the remaining items
and their inclusion led to the decrease in the
reliability of the scale. Therefore, these items
were excluded from the analysis and NFC score
was calculated as an average score reported on
the remaining 16 items.

Results
Correlations between Measures

Descriptive statistics and correlation coeffi-
cients between all measures reported in the
study are presented in Table 1. The results per-
taining to the predictors and their relationships
with H&B tasks are consistent with previous
research on individual differences in cognitive
biases. CRT and the NFC significantly corre-

lated with the H&B composite, however, the
correlations tended to be somewhat stronger in
the case of the former than the latter.

Differences between Exposed and Unexposed
Participants

Table 1 also shows the correlations between
participants’ previous exposure to the original
CRT and other measures in the study. Of the
whole sample, 157 participants (43%) reported
being familiar with one or more of the CRT tasks.
As in other studies that asked for participants’
prior exposure (Bialek & Pennycook, 2017;
Haigh, 2016; Stieger & Reips, 2016), people al-
ready familiar with the CRT had higher scores
on the test (r=.408). To facilitate the compari-
son with the results of previous studies, mean
scores on the CRT were also compared, and
this resulted in a large difference between ex-
posed (M = 2.36, SD = 0.99) and unexposed
(M =1.35, SD = 1.21) participants, #(360.4) =
-8.75,p<.001,d=0.91. Furthermore, exposed
participants also showed higher scores on the
composite of H&B tasks presented in the study,
although the relationships with exposure were
lower than in the case of the CRT. The only
non-significant correlation was observed be-
tween exposure and scores on the NFC, which
shows that participants familiar and unfamiliar
with the CRT did not differ significantly in their

Table 1 Descriptive statistics and correlations between all methods in the present study

M SD o 1 2 3
1. Exposure 43% — - 1
2.CRT 1.78 1.23 78 408 1
3. NFC 4.17 0.82 .87 .090 .193 1
4. H&B composite 20.12 6.87 .89 240 522 303

Note. N = 365. Table presents mean scores, standard deviations, and internal consistency of
the measures employed in the study. Previous exposure to the CRT was coded as 0 =
unexposed, 1 = exposed. Correlations that appear in bold are significant. Correlations of
r > .103 are significant at p = .05, r > .135 are significant at p = .01, and r > .172 are

significant at p = .001.
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self-reported disposition toward analytic think-
ing. This seems to run counter to the notion of
Bialek and Pennycook (2017) that increased
scores on CRT among exposed participants
might be the result of the self-selection effect.
If more reflective people completed more stud-
ies, and therefore were more familiar with CRT,
it could be expected that prior exposure would
be correlated with the scores on the NFC scale.
However, the lack of correlation could also re-
flect the fact that NFC captures only self-per-
ception of participants as being analytic or not,
and therefore, the potential relationship be-
tween number of studies completed and genu-
ine analytic thinking disposition may have been
attenuated by employing this measure.
Moreover, in order to examine whether prior
exposure to CRT influenced the predictive va-
lidity of the test, Fisher’s z test was used to
compare the correlations between CRT and
other measures among exposed and unexposed
participants. There were no significant differ-
ences in the correlation between CRT and NFC
among unexposed (r=.189) and exposed (r =
.143) participants, z= 0.444, p = .660. Similarly,
there was no significant difference in correla-
tions observed among unexposed ( =.509) and
exposed (r = .452) participants between CRT

and the H&B battery, z = 0.696, p = .484. The
observed differences were both very small in
size and not significant, however, the correla-
tions were never higher in exposed participants
than unexposed participants, contrary to what
was observed in the study of Bialek and
Pennycook (2017).

Does Exposure to the CRT Predict Responses
on the CRT?

Next, to test the hypothesis that prior expo-
sure would benefit only analytic but not intui-
tive individuals when solving the CRT, a simple
moderation analysis was conducted, where ex-
posure was used as a predictor (X) of the scores
on CRT (Y) with self-reported analytic thinking
style as a moderator (M). All moderation analy-
ses in the present paper were conducted with
Hayes’ (2013) macro implemented in the IBM
SPSS v.20 software. The variables were always
mean centered prior to the analyses. The re-
sults of this moderation (Table 2) show that both
exposure and NFC are predictors of the re-
sponses on the CRT, but there is no moderation
present. Thus, people with high and low self-
reported analytic cognitive styles did not ben-
efit to different extent from prior exposure, when

Table 2 Simple moderation analysis of the CRT exposure as a predictor of scores on the CRT and

the NFC as a moderator

b [95% CI] SE t p
Scores on the CRT
Constant 1.784 [1.670; 1.899] 0.058 30.639 p<.001
NFC 0.232[0.092; 0.371] 0.071 3.268 p=.001
CRT exposure 0.978 [0.746; 1.209] 0.118 8.308 p<.001
Interaction -0.094 [-0.378; 0.190] 0.144 -0.649 p=.517

Model: R® = .19, F(3,361) = 28.605, p < .001; Change: AR’ =.0009, F(1,361) = 1.130, p = 517

Note. N = 365. Table contains unstandardized regression coefficients (b's) with their
corresponding 95% confidence intervals, standard errors, 7-values and levels of significance. AR’
denotes R-squared change due to interaction (adding the moderator to the regression). Variables
were mean centered before the analysis.
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solving the problems of the original CRT. Such
possibility seems to run counter to the meta-
cognitive disadvantage account of Bialek and
Pennycook (2017), however, it should be noted
that the result is based on participants’ self-
reported reflectivity, rather than the genuine
one. Therefore, the failure of high-NFC scorers
to benefit more from their previous exposure
when solving the CRT than their counterparts
with lower self-report reflectiveness may be due
to the fact that the former group consists of
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both genuinely analytic individuals and intui-
tive participants, who only believe themselves
to be analytic. This point is further explicated in
the discussion.

Does Exposure and NFC Moderate the Role
of CRT as a Predictor of H&B Tasks?

To address the possibility that previous ex-
posure and self-reported analytic thinking dis-
position will amplify the relationship between

Table 3 Moderated moderation analysis of the CRT as a predictor of scores on the H&B tasks
with the CRT exposure and NFC as moderators

b [95% CI] SE t p
Scores on the H&B composite
Constant 19.925[19.276;20.574]  0.330  60.398  p<.001
CRT exposure 0.023 [-1.304; 1.345] 0.674 0.033 p=.973
CRT 2.702 [2.164; 3.240] 0.274 9.881 p <.001
CRT*CRT exposure 0.492 [-0.623; 1.607] 0.567 0.868 p=.386
NFC 1.375[0.541; 2.209] 0.424 3.242 p=.001
CRT*NFC 0.214 [-0.469; 0.896] 0.347 0.616 p=.538
CRT exposure*NFC 1.449 [-0.283; 3.181] 0.881 1.645 p=.101
Interaction 1.466 [0.024; 2.907] 0.733 2.000 p=.046

Model: R’ = 34, F(7,357) = 26.145, p < .001; Change: AR’ =.0074, F(1,357) = 3.999, p = .046
Conditional effects of CRT on H&B composite at values of moderators:

Low NFC — unexp 2.834 [1.966; 3.702] 0.441 6.424 p <.001
Low NFC — exp 2.119 [0.813; 3.425] 0.664 3.190 p=.002
Mean NFC — unexp 2.491 [1.840; 3.142] 0.331 7.525 p <.001
Mean NFC — exp 2.983 [2.077; 3.888] 0.460 6.478 p <.001
High NFC — unexp 2.147 [1.209; 3.085] 0.477 4.502 p <.001
High NFC - exp 3.847 [2.444; 5.249] 0.713 5.393 p <.001
Conditional effects of CRT*CRT exposure interaction at values of NFC:
Low NFC -0.715 [-2.283; 0.853] 0.797 -0.897 p=.370
Mean NFC 0.492 [-0.623; 1.607] 0.567 0.868 p=.386
High NFC 1.699 [0.012; 3.387] 0.858 1.980 p=.048

Note. N = 365. Table contains unstandardized regression coefficients (b's) with their
corresponding 95% confidence intervals, standard errors, #-values and levels of significance. AR’
denotes R-squared change due to three-way interaction (adding the moderators to the regression).
Low NFC and High NFC reflect one standard deviation below and above the mean of NFC
scores in the present sample. Variables were mean centered before the analysis.
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CRT and the H&B performance, a moderated
moderation analysis® was employed, where the
CRT (X) was entered as a predictor of H&B tasks
(Y) with both previous exposure to the CRT (M)
and NFC (W) as moderators. The results are
presented in Table 3.

Both CRT and NFC were significant predic-
tors of the performance on the composite of
H&B tasks. Importantly, there was a three-way
interaction present, indicating the moderated
moderation effect, although it was just below
the conventional threshold for significance. The
middle part of the table shows that CRT was a
significant predictor of H&B tasks among un-
exposed and exposed participants of both in-
tuitive and analytic self-reported cognitive style.
However, as the results in the bottom part sug-
gest, the presence of interaction between prior
exposure and CRT in predicting H& B tasks was
only significant in participants who believed
themselves to be analytic, specifically, as the
Johnson-Neyman technique (Hayes, 2013)
shows, among people who scored above 4.964
on the NFC scale (16% of the present sample).
The interaction is depicted in Figure 1. When
looking at the high-NFC individuals, CRT pre-
dicted H&B scores both among unexposed and
exposed participants, but the relationship was
stronger among the latter. The same was not
observed among people with moderate scores
on NFC, who think of themselves as not espe-
cially analytic, nor intuitive. In them, as can be
seen from the middle panel of Figure 1, CRT
predicted H&B tasks to similar extent, regard-
less of the previous exposure. Interestingly,
when looking at the participants with intuitive
self-reported cognitive style, the interaction
observed among high-NFC individuals seems
to reverse (upper panel in Figure 1), and the

3 As a template for this analysis, model 3 in Hayes
(2013) was used. A visual representation of the analy-
sis is included in the Supplementary material (see
Figure S1).

conditional effect indeed is in the opposite di-
rection, although it does not reach significance
among participants, who scored one standard
deviation below the mean NFC.

Does Exposure to the CRT Predict Responses
on the H&B Tasks?: An Exploratory Analysis

As shown in the correlation analysis, not only
did participants exposed to the CRT achieve
higher accuracy on the test itself, but they also
scored significantly higher on the H&B com-
posite. To examine this surprising result, [ have
decided to carry out one additional exploratory
moderation analysis, where composite of H&B
tasks (Y) was predicted by the CRT exposure
(X) and this relationship was moderated by the
NFC (M). The results of this analysis are pre-
sented in Table 4.
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Figure 1 Cognitive reflection test as a pre-
dictor of scores on the H&B composite at low,
mean, and high levels of NFC among partici-
pants exposed and unexposed to the CRT
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Table 4 Simple moderation analysis of the CRT exposure as a predictor of scores on the H&B
composite and the NFC as a moderator

b [95% CI] SE t p
Scores on the H&B composite
Constant 20.054 [19.396; 20.712] 0.335 59.922 p <.001
NFC 2416 [1.615;3.218] 0.408 5.929 p <.001
CRT exposure 2.919 [1.589; 4.249] 0.676 4.317 p <.001
Interaction 1.815[0.183; 3.447] 0.830 2.187 p=.029

Model: R® = .15, F(3,361) = 20.970, p <.001; Change: AR’ = .0113, F(1,361) = 4.783, p = .029

Conditional effects of CRT exposure on H&B composite at values of NFC:

Low NFC 1.424 [-0.496; 3.344] 0.976 1.459 p=.146
Mean NFC 2.919 [1.589; 4.249] 0.676 4317 p <.001
High NFC 4.414 [2.553; 6.275] 0.947 4.664 p <.001

Note. N = 365. Table contains unstandardized regression coefficients (b’s) with their corre-
sponding 95% confidence intervals, standard errors, r-values and levels of significance. AR’
denotes R-squared change due to interaction (adding the moderator to the regression). Low NFC
and High NFC reflect one standard deviation below and above the mean of NFC scores in the

present sample. Variables were mean centered before the analysis.

As can be seen from the table, while CRT ex-
posure was in itself a significant predictor of
the H&B composite, a significant interaction
between exposure and the NFC emerged, indi-
cating the presence of the moderation effect.
Conditional effects analysis showed that among
participants with low NFC previous exposure
to the CRT did not help increase the accuracy
on various H&B tasks, but in the people with
higher self-reported analytic cognitive style, it
did. Johnson-Neyman technique showed that
prior CRT exposure did not significantly pre-
dict scores on the H&B composite among
people, who scored less than 3.516 on the NFC
(22% of the present sample). Ifthe participants
who were familiar with the CRT also already
knew some of the H&B tasks, then it might be
the case that those who perceive themselves
as reflective did gain some insight into the tasks
and thus scored higher on them in the present
study. On the other hand, participants who be-

lieved themselves to be of little reflectivity did
not benefit from this potential familiarity with
the H&B problems, which could be regarded as
an evidence for their metacognitive disadvan-
tage. However, due to the exploratory nature of
this analysis, such interpretation should remain
cautious.

Discussion

In this study I examined the relationships
between prior exposure to CRT, self-reported
analytic thinking disposition, and H&B perfor-
mance. Similarly to the previous research
(Haigh, 2016; Stieger & Reips, 2016), 43% ofthe
participants in the present sample indicated they
were familiar with the items of CRT before their
participation, and these people achieved sub-
stantially higher scores on the test than the rest
of the sample (d = 0.91). As was shown in the
first moderation analysis (Table 2), previous
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exposure predicted participants’ CRT responses
independently of their self-reported thinking
dispositions. This result might be seen as run-
ning counter to the metacognitive disadvan-
tage conjecture of Bialek and Pennycook (2017),
who suggested that intuitive participants, un-
like their more analytically disposed counter-
parts, would not realize the tricky nature of the
CRT problems even upon repeated exposure and
thus would not benefit much from prior expo-
sure when solving the CRT. Yet, as was shown
in the study by Pennycook et al. (2017), high
self-reported NFC is not only representative of
genuinely reflective participants, but also of
some intuitive reasoners, who misestimate their
true reflectivity. Then high-NFC scorers in the
present study may not have benefitted more
from their exposure when solving the CRT than
participants with low NFC, precisely because
the effect of presumed metacognitive advan-
tage of the former may have been attenuated
by the subset of genuinely intuitive individu-
als, who self-identified themselves as analytic.
However, before reaching any conclusions on
this matter, I shall review other findings of the
present study that are also relevant to the
metacognitive disadvantage account.

The account of Bialek and Pennycook (2017)
was further explored in the model where CRT
predicted scores on the H&B composite with
both exposure to the CRT and NFC included as
possible moderators of this relationship (Table
3). While both CRT and self-reported analytic
thinking disposition predicted H&B scores, as
in the previous research (Toplak et al., 2011),
CRT exposure did not emerge as significant in-
dependent predictor of the susceptibility to
cognitive biases. Yet, there was a three-way in-
teraction between the predictors indicating the
presence of moderated moderation. Conditional
effects showed that while CRT was a predictor
of H&B tasks regardless of participant’s expo-
sure and NFC score, prior familiarity with the
CRT increased its predictive value, albeit only

individuals, who perceived themselves as ana-
Iytic. Moreover, as was shown in an additional
exploratory moderation analysis (Table 4), ex-
posure to the CRT in itself predicted H&B per-
formance, and this relationship was further am-
plified by the self-reported analytic thinking
disposition.

Thus, even if the results of the simple mod-
eration might be seen as not in line with the
metacognitive disadvantage proposition (Bialek
& Pennycook, 2017), subsequent analyses
showed that self-reported analytic thinking dis-
position did play a role in the predictive power
of CRT on the H&B tasks among exposed par-
ticipants, and even moderated the link between
exposure to the CRT and the ability to solve
various H&B problems, which is quite consis-
tent with the aforementioned account. Further-
more, there are two things that one has to con-
sider when looking at the results of the first
moderation reported in this paper. First, a pos-
sible explanation for why high-NFC scorers did
not show predicted higher performance increase
on CRT upon exposure, in comparison with par-
ticipants who self-identified as intuitive, is that
their scores might have been already almost at
the ceiling and therefore could not improve
much more. The average CRT performance in
the present study was quite high even among
participants unfamiliar with the test (M =1.35),
but among those who were familiar, it was not
too far from perfect (M =2.36). As a sidenote,
these values are in line with some other studies
on the CRT exposure (e.g., Haigh, 2016; Stieger
& Reips, 2016). It is plausible then that partici-
pants who scored highly on NFC in the present
research could not benefit much from previous
exposure because the performance of a sub-
stantial amount of them was already at the ceil-
ing. Ifthis was the case, then since participants
with low self-reported analytic thinking dispo-
sition had far more space for improvement on
the CRT upon exposure, the fact that they only
improved as much as the more analytic
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reasoners, who could only perform a little bet-
ter to begin with, could actually be taken as
evidence for their presumed metacognitive dis-
advantage (Bialek & Pennycook, 2017; Mata,
Ferreira, & Sherman, 2013).

The second consideration regarding the first
moderation analysis comes from the surprising
link between previous exposure to the CRT and
increased performance on H&B composite. It
might be that people, who were familiar with the
CRT also knew the H&B problems, as these
methods are often employed together in psy-
chological studies on cognitive biases (Bialek
& Pennycook, 2017), and therefore achieved
better performance on the latter. While this pos-
sibility cannot be ruled out, it would have been
more plausible if the present sample came from
a participant pool, which is known to be espe-
cially likely to be familiar with the CRT, such as
Mechanical Turk service or undergraduate psy-
chology students (Haigh, 2016; Thomson &
Oppenheimer, 2016). In this study, no recruit-
ment service was used and most of the partici-
pants were majoring in various subjects, with
only small proportion coming from social sci-
ences (4%). Also, instead of the H&B battery,
which is most frequently employed in studies
along with the CRT (Bialek & Pennycook, 2017;
Toplak etal., 2011), in the present research dif-
ferent sets of problems were used, some of
which were constructed specifically for this
study and should not have been previously
seen by the participants. Importantly, even if
some of the participants exposed to the CRT
may have seen several of the H&B problems
before, although not exactly the ones used here,
this would not explain why only those who iden-
tified themselves as analytic ended up benefit-
ing from the exposure when solving the H&B
battery. However, it could be that only high-
NFC scorers benefited from exposure to the CRT
when solving H&B problems because they ac-
tually understood the logic of the tasks, while
more intuitive participants may have encoun-
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tered H&B problems already, but they either
did not recognize them, or were unable to gain
insight into the logic of these tasks and there-
fore did not improve their performance. Such
explanation would then again speak in favor of
metacognitive disadvantage of intuitively dis-
posed reasoners (Bialek & Pennycook, 2017,
Mataetal., 2013).

Alternative interpretation of the link between
exposure to the CRT and H&B performance
comes from the suggestion of Meyer et al. (2018)
that the ability to recall previous exposure may
be related to general intelligence. Thus, people
better at recalling their familiarity with the CRT
may have had higher cognitive abilities, which
have been linked to superior performance on
various H&B problems (Pennycook, Cheyne et
al., 2015a; Toplak et al., 2014). Exploratory mod-
eration also showed that this relationship was
further amplified by the NFC, which would like-
wise be consistent with the fact that avoidance
of cognitive biases requires both intelligence
and analytic thinking disposition (e.g., Toplak
et al., 2011). Such account would also explain
why exposure did not predict H&B performance
after the CRT score itself was included in the
analysis (Table 3). As the ability to solve the
test has been known in part to reflect general
cognitive abilities (Frederick, 2005), its inclu-
sion in the regression model may have explained
away any difference in intelligence among par-
ticipants who were able to recall CRT exposure
and those who were not.

Putting the differences between analytically
disposed reasoners and their intuitive counter-
parts aside, one additional result of the moder-
ated moderation (Table 3) deserving further
notice is that the CRT does not lose its predic-
tive validity in the H&B performance upon pre-
vious exposure. While several researchers in
the past assumed that familiarity with the CRT
automatically invalidates its use (e.g., Haigh,
2016; Stieger & Reips, 2016), the results of the
present study converge with recent investiga-
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tions, which show that while exposure may lead
to an improvement in the CRT performance, it
does not seem to affect the test’s predictive
power in various outcomes related to analytic
thinking (Meyer et al., 2018; Stagnaro et al.,
2018). Similarly to the observation by Bialek and
Pennycook (2017), if anything, exposure to the
CRT seemed to increase the predictive power
of the test in H&B performance, although this
was true only among individuals with high self-
reported reflectivity, presumably because of
their metacognitive advantage. As the CRT is
known to be an important predictor of H&B
performance over and above the measures of
cognitive ability and thinking dispositions
(Toplak etal., 2011), it is important to reiterate
that as far as the results of this study go, the
test retains its predictive power in the perfor-
mance on H&B tasks among all participants who
claim they have seen or taken it previously, re-
gardless of their self-reported thinking disposi-
tions.

Limitations

The metacognitive disadvantage account
(Bialek & Pennycook, 2017) tested in the
present study relies on the prediction that in-
tuitive reasoners will not benefit from previous
exposure when solving CRT as much as their
analytic counterparts because they fail to gain
insight into the tricky nature of the problems.
However, the performance of intuitive partici-
pants might improve if they were exposed to
the CRT in a context in which it was presented
along with a correct response. As I did not ask
participants where they have encountered the
CRT before, I cannot rule out the possibility
that they saw the test during some academic
course or in an internet video, where they were
able to learn correct responses without actu-
ally having to understand the logic behind the
tricky problems. If this was the case with sub-
stantial number of intuitive participants, it might

explain why intuitive people also benefitted from
their exposure when solving the CRT. To cir-
cumvent this possibility, researchers in the fu-
ture might want to ask their participants not
only whether they know the CRT but also
whether they know the correct answers to the
problems.

Other caveatofthepresentresearch stems from
the use of self-report NFC scale to study partici-
pants’ thinking dispositions. While it has been
used for this purpose in a great number of stud-
ies, recently Pennycook etal. (2017) showed that
people who score highly on NFC are actuallya
mix of genuinelyanalytical reasoners and intui-
tive participants, who overestimate their true
reflectivity. Based on this, the authors recom-
mendrelying on performance measures of think-
ing styleinstead of the self-reportones. However,
whilethe CRT or H&B composite score are often
employed as performance measures of analytic
thinking disposition (Pennycook, Fugelsang et
al.,2015a), theabilitytosolve both ofthemis also
dependent on other factors, such as numeracy
or cognitiveability, which may confound the in-
tended effect of the cognitive style. For thisrea-
son, aself-report NFC scale wasused hereto spe-
cificallyreflect participants’ propensitytoengage
in analytic thinking, without tapping into other
related constructs. Still, based on the conclusions
of Pennycook etal. (2017), itisimportanttoreal-
ize that NFC may be an imperfect indicator of a
participant’sdisposition for analytical thinking.
Some of the participants, who scored highly on
NFCinthe present study, may actuallyhave been
intuitively disposed, and this might explain why
the expected effect of analytic individuals ben-
efitting more from exposurewhilesolvingthe CRT
didnotemerge.

One last limitation that I would like to men-
tion is that while this study presents evidence
that the exposure to the CRT increases its pre-
dictive power in the H&B tasks among high-
NFC individuals, the three-way interaction this
finding was based upon was just below the
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conventional threshold for significance (p =
.046). Therefore, it would be wise to wait for
other researchers to independently replicate this
finding before drawing any strong conclusions
from it. Most likely this effect reached only
marginal significance because the increase of
predictive power of CRT in H&B tasks among
exposed analytic participants was not particu-
larly strong. This again might be seen as a con-
sequence of the possibility that the high-NFC
group may have been contaminated with some
intuitive individuals, who lacked insight into
their true reflectivity.

Conclusion

While the CRT remains a popular individual
difference measure in the research on cognitive
biases, as well as other areas related to analytic
thinking (Pennycook, Fugelsang et al., 2015a),
many researchers now realize that there are prob-
lems with this method stemming from unsatis-
factory psychometric properties (Bialek &
Pennycook, 2017), questionable nature of the
construct that is being measured by it
(Pennycook & Ross, 2016), and its increasing
familiarity to the general public (Haigh, 2016;
Stieger & Reips, 2016). Other issues notwith-
standing, the present research converges with
the results of several recent studies, which sug-
gest that mere familiarity with the CRT may not
actually present such a problem as was previ-
ously thought (Bialek & Pennycook, 2017;
Meyer etal., 2018; Stagnaro et al., 2018). While
participants familiar with the test do achieve
higher scores on it, regardless of their self-re-
ported thinking dispositions, the predictive
power of CRT on the H&B performance is not
lost among exposed participants. If anything, it
grows stronger although only among high-
NFC individuals, who due to their presumed
metacognitive advantage (Mata et al., 2013;
Pennycook et al., 2017) gain insight into the
tricky nature of the problems and therefore sub-

sequently improve their performance with mul-
tiple encounters of the CRT, unlike their intui-
tive counterparts. While this conjecture remains
to be examined in more detail by future research,
the results of the present study point out some
discrepancies in reasoning processes among
participants with analytic and intuitive self-re-
ported thinking disposition, and thus highlight
the need to change the focus of research in
this area to the individual differences among
subgroups of reasoners (Mata et al., 2013;
Svedholm-Hékkinen, 2015).
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