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Abstract

Several studies show that many adolescents gamble and a considerable proportion of them develop pathological gambling behavior. It has been shown that adolescents
often have erroneous gambling knowledge, for example they are not aware of the technical definition of gambling activities or perceive gambling as a social and
recreational activity. Nevertheless, nowadays there is a lack of measurement tools with adequate psychometric properties to assess gambling knowledge in adolescents.
For this reason, the aim of the present study was to develop a new instrument able to evaluate this specific construct with a sample of Italian adolescents, the
Gambling Related Knowledge Scale — For Adolescents (GRKS-A). In order to develop the scale and test its psychometric properties, 445 Italian adolescents participated
in the study. The final version of the scale was composed of 8 items. Analyses confirmed the adequacy of the one-factor model and the reliability of this short scale.
Support for the validity was also provided by obtaining significant and negative correlations with cognitive distortions, gambling economic perception, and gambling
frequency. Moreover, the additional predictive power of GRKS-A on gambling frequency - with respect to the other variables - was demonstrated. Overall, findings

support the suitability of the GRKS-A to measure gambling-related knowledge in research and practice involving adolescents.

Introduction

Gambling takes place when an item of value, usually money, is
staked on the outcome of an event that is to some degree, unpredictable
[1]. In gambling, the primary task of gamblers is to use information to
try to predict the outcome of an event that is essentially unpredictable
[2]. Although gambling is prohibiting for youth aged less than 18
years in most countries, several studies show that gambling is a
popular activity among adolescents [3-5], who often are not aware
of the detailed definition of gambling activity, perceive gambling as a
recreational and social activity, and they do not feel concerned about
the potential negative consequences derivable from gambling [6].
Additionally, young gamblers are prone to some errors when face to
gambling, and these errors and misconceptions are often reinforced by
unrealistic views of gambling given by media through advertisement
that can lead young people to believe that gambling is all fun and
excitement, and that it is an easy way to win big money [2]. For this
reason, a proportion of youth comprised between 0.2 and 12.3 develop
negative psychosocial consequences due to their gambling behavior
and meet criteria for pathological gambling behavior [7].

Following these premises, it is important that young people have
realistic and factual knowledge of gambling since early adolescence.
Indeed, it has been shown that gambling knowledge is significantly and
negatively associated with gambling fallacies and problem gambling
among adolescents [8]. Consequently, the importance of gambling
knowledge for adolescents has been recognized in the prevention field.
According to Messerlian et al. [9], the goal of universal prevention
programs would be to increase knowledge and awareness of the risks
and negative consequences of gambling for youth. In accordance
with these positions, as reviewed by Ladouceur et al. [10], knowledge
of gambling has been considered as one of the outcome variables to
be modified both in gambling-specific prevention programs and in
gambling and related skills programs. In detail, concerning the first type
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of interventions, programs have been developed by delivering factual
information about gambling with the aim of improving adolescents’
knowledge of gambling, and, consequently, arising in them a more
negative attitude toward gambling [2,11-14]. Overall, these studies
demonstrated that the presentation of a short video may increase
knowledge about gambling in early and middle adolescence. Moreover,
even in gambling and related skills programs, gambling knowledge has
been taken into account, revealing a significant improvement in this
dimension through the interventions [8,15].

Despite the attention given to gambling knowledge in practice,
relatively little attention has been focused on the way to assess this
construct. The Questionnaire of Attitudes and Knowledge About
Gambling, in its original French version, and English and Italian
translations, has been the instrument used in most of the preventive
interventions aimed at modifying adolescents’ gambling knowledge
[2,11-15]. The questionnaire contains one subscale measuring
gambling knowledge, composed by sixteen Likert-type items with a
4-point scale ranging from totally disagree to totally agree. An example
of item is “Lottery is a gambling activity”. Despite its wide use, it is
not an empirically evaluated instrument and, across the mentioned
studies, the only psychometric information comes from Ferland, et al.
[12], who reported that it has a two-factor structure with the first factor
- knowledge about gambling - accounting for 18.6% of the variance,
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and the second factor, corresponding to the misconceptions about
gambling, accounting for 12.9% of the variance. Additionally, they
found an adequate Cronbach’s alpha value (0.74) for the knowledge
subscale, but an insufficient value for the misconceptions scale
(0.58). Furthermore, Williams, et al. [8] assessed general knowledge
of gambling and problem gambling with the 10-question Gambling
Knowledge Scale, each scored one in case of correct answer, developed
ad-hoc by the Authors, containing items referring to different aspects
of gambling knowledge, as the legal age for purchase of lottery tickets
and the potential addictive power of gambling. Although the Authors
affirmed that the scale had good concurrent and predictive validity,
no information was provided concerning its structural validity and
reliability. In sum, there is alack of a psychometrically sound instrument
measuring adolescents’ knowledge of gambling and problem gambling.

Given the important role of gambling knowledge, especially in the
field of gambling prevention among youth, the aim of the present study
was to develop a scale that accurately measures the awareness of some
basic aspects of gambling among adolescents. This would offer benefits
both for researchers and educators. Indeed, in gambling research, it
would be important to assess gambling knowledge, and to include this
aspect into theoretical models that are able to explain gambling behavior
in young people. The final aim would be to derive precise and practical
indications to conduct educational interventions [16]. From a practical
point of view, in realizing preventive programs, identifying adolescents
with poor knowledge about gambling can help with preventing future
gambling-related cognitive distortions, as those adolescents can be
treated with more extensive training activities focused on the meaning
and the definition of gambling and its potential for addiction.

The instrument that we present in the current paper - the Gambling
Related Knowledge Scale - For Adolescents (GRKS-A) - was developed to
measure various aspects of gambling knowledge. In detail, our aim was
to assess adolescents’ awareness of the gambling definition, the nature
of gambling outcomes, the functioning of gambling activities, and the
riskiness of gambling activities for a potential addiction. Additionally,
to provide a scale appropriate for large, multivariate studies in which
many tests and scales need to be administered together, the GRKS-A
was a short scale, in order to potentially offer added value [17]. Finally,
we hypothesized to assess a unidimensional construct, viewed as a
general knowledge of gambling. Thus, we expected to have a scale with
a one-factor structure. One benefit of a unidimensional construct is
that scoring is simplified as items are added for the whole domain to
achieve the total score. A practical application of a unidimensional
construct is designing a simple tool to measure gambling knowledge in
the school setting that practitioners and operators could easily use to
identify adolescents more lacking in gambling knowledge.

Method
Construct Definition and Items Construction

Development of the GRKS- A began with the preparation of detailed
construct specifications describing various aspects of gambling. This
work was conducted by analyzing the content items of existing scales
to measure gambling knowledge, and by identifying different gambling
aspects which are relevant to be known by adolescents in order to
be aware of gambling characteristics. These aspects referred to the
gambling definition, i.e., random activities with money to be bet, the
nature of gambling outcomes, i.e., the unpredictability of results, losses
more likely than winnings, the functioning of gambling activities, i.e.,
near misses and frequent small wins, and risks, and the dangerousness
of gambling activities due to several structural characteristics and
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psychological mechanisms which reinforce gambling behavior. These
specifications guided the creation of approximately 50 candidate items
with a 4-point Likert scale (1 = totally disagree, 2 = disagree, 3 = agree,
4 = totally agree). This item response format was selected because it
was consistent with the need to avoid the potential tendency to select
responses in the middle of a Likert scale and, at the same time, to assess
if respondents have incorrect or correct knowledge about the different
listed gambling aspects. Four experts (clinical psychologists with
expertise in the field of adolescents gambling and one psychometrician)
and six young adults and adolescents reviewed the items for content and
grammar. As a result of this analysis, 10 items were modified and 18 items
were removed because of ambiguous or repetitive stems. A 32 items scale
was finally obtained in which items covered a broad range of contents
deemed necessary to have an exhaustive knowledge of gambling.

Participants

Participants were 445 adolescents (72% males, mean age = 16.81,
SD = 0.84, range = 15 - 20 years) attending the 11™ grade of different
high school in the North of Italy. Forty-seven percent of participants
attended a technical school, 40% a lyceum, and 13% a vocational
school. To obtain the approval of this research, a study protocol
in accordance with the criteria of the Declaration of Helsinki was
reviewed and approved by each Head Teacher and school board of
different high schools of North Italy. Parents were informed with a
short study description and asked to provide their informant consent.
Written informed consent was obtained from all participants’ parents,
and their confidentiality was ensured.

Measures

The final version of the GRKS-A is a short self-report scale aimed
at assessing adolescents’ individual knowledge about gambling relative
to its nature, functioning, and risks. It is composed of eight items with
a 4-point Likert scale (from 1 = totally disagree, to 4 = totally agree), to
which participants can refer to indicate the extent to which they agree
with what expressed in each statement. Total score consists of adding
the values gained from each of the items. The higher the total score
the higher gambling knowledge displayed. An example of item is “In
gambling, small winnings stimulate people to gambling again”.

The Gambling Related Cognitions Scale — Revised for Adolescents
(GRCS-RA; Donati & Primi, in preparation) is a self-report scale
to assess gambling-related cognitions in young people [18,19]. In
comparison with the original instrument, i.e., the GRCS, the revised
form for adolescents contains fourteen Likert-type items having a
5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree)
[20]. Three specific gambling-related biases, according to Toneatto’s
model [21,22], are measured by the following subscales: Illusion of
Control (4 items), Predictive Control (6 items), and Interpretative
Bias (4 items). In order to make the scale more appropriate and
suitable for adolescents, items have been modified as to obtain third-
person formulations (rather than first-person) that therefore could
be administered to young people regardless their gambling behavior,
contrary to the original scale, which was developed to be administered
with adult gamblers. Examples of items are “Specific numbers and
colors can help increase the chances of winning in gambling” (Illusion
of Control), “In gambling, if you win once, you will surely win again”
(Predictive Control), and “In gambling, people continue gambling
despite losses because losses are due to bad luck and bad circumstances”
(Interpretative Bias). The GRCS total score, obtained by summing the
score for each item, was calculated. The total coefficient alpha for the
current sample was satisfactory (a = 0.87).
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The Gambling Attitude Scale [23,24] contains nine Likert-type
items, using a 5-point scale ranging from strongly agree to strongly
disagree. An example of an item is “You can make a living from
gambling”. Total scores on the scale were calculated so that high scores
corresponded to an optimistic perception of gambling. The scale has
been found to have good validity and reliability. Internal consistency
for this scale was adequate in our sample (a = 0.81) [23,24].

Section I of the Gambling Behavior Scale - For Adolescents consists
of unscored items investigating gambling behavior, among which
gambling frequency in the last 12 months [18]. Specifically, there are
items assessing the frequency (never, sometimes in the year, sometimes
in the month, sometimes in the week, daily) of participation during
the last year in ten gambling activities (card games, bets on games of
personal skill, bets on sports games, bets on horse races, bingo, slot
machines, scratch cards, lotteries, online games, and private bets
with friends). By summing responses to these ten items, a total score
indicative of past-year gambling frequency can be obtained.

Procedure

Participants were recruited in schools. All participants completed
their questionnaire through a self-administered procedure in class,
during school-time; the time needed to complete it was approximately
35-40 minutes. The order of presentation was GRKS-A, GRCS-RA,
GAS, and then the Section I of the GBS-A.

Results

Item Selection

The following process was used to reduce the original 32-item
questionnaire to the final version. As a preliminary step, a missing
analysis was conducted with the aim of deleting cases with more than
10% of missing values. No such case was found. For cases with less
than 10% of missing values, missing was replaced with the mean value
of the total sample. This replacement was conducted only for 2% of the
participants (n = 10). Then, all the items with loadings less than .40
were suppressed based on Stevens’ suggestion that this cut-oft point
was appropriate for interpretative purposes [25]. This procedure led
to delete 24 items. As subsequent step, the inter-item correlations for
the remaining items were calculated. The aim of this was to examine,
through item analysis, if there were some items were very similar to
another [26]. Any redundant item was identified following this process.
The final 8-item GRKS-A was thus obtained.

Psychometric Properties of the final version of GRKS-A
Dimensionality

To analyze the dimensionality of the final 8-item GRKS-A,
univariate distributions of the items were examined for assessment
of normality. Skewness and kurtosis indices were between -1 and
+1, except for in the case of item 1, which was outside the range of
normality (Table 1). However, deviation of one item from normality
can be considered negligible [27].

An Exploratory Factor Analysis (EFA) with the Principal Axis
Factoring (PAF) was performed on the 8-item scale. Kaiser’s Meyer
Olkin measure of sampling adequacy was 0.83, showing that the
patterns of correlation were relatively compact, and so factor analysis
should produce distinct and reliable factors [28]. Bartlett’s Test of
Sphericity was significant (y* (28) = 538.39, p < 0.001), showing that
there were some relationships between the variables. Oblique rotation
was used because potential components were expected to be correlated.
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Table 1. Means, standard deviations, skewness, and kurtosis of the eight items of the
Gambling Related Knowledge Scale — For Adolescents (GRKS-A)

Item M SD Skewness Kurtosis
1 3.57 0.71 -1.88 3.51
2 3.25 0.74 -0.78 0.36
3 343 0.76 -1.35 1.52
4 3.05 0.78 -0.61 0.13
5 3.31 0.66 -0.91 1.54
6 3.24 0.74 -0.9 0.89
7 3.28 0.73 -0.85 0.56
8 3.29 0.75 -0.85 0.35

Note. The Gambling Related Knowledge Scale — For Adolescents (GRKS-A) Likert scale
is the following: 1 = “Totally Disagree”, 2 = “Disagree”, 3 = “Agree”, 4 = “Totally Agree”.
n =445

This analysis revealed two potential factors but all the items had factor
loadings greater than 0.40 on one factor. The final factor analysis
showed that a unidimensional solution was appropriate, with all 8
items having factor loadings greater than 0.40, ranging from 0.44 to
0.60, and explaining 25% of the variance.

Then, a Confirmative Factor Analysis (CFA) was carried out,
employing the maximum likelihood (ML) method using AMOS [29].
Consistent with the results from the EFA, the one-factor model was
tested. To verify the model’s fit, the following indices were taken into
account: The ratio of chi-square to its degrees of freedom (x°/df); The
comparative fit index; the Tucker-Lewis index; and the root mean
square error of approximation [30-32]. In the case of y*/df, values
below or equal to two are considered good, while values between two
and three are considered acceptable [33]. For the TLI and CFI indices,
values above .90 are indicative of acceptable fit, while values above
0.95 are indicative of excellent fit [34]. The RMSEA value is considered
acceptable when it is below .08 and good when it is below 0.05 [35].

When we tested the fit of the one-factor model, the results showed
a poor overall fit (y*/df = 4.43, TLI = 0.813, CFI = 0.867, RMSEA =
0.088, 0.90% CI [0.070 - 0.107]). Modification indices (MIs) suggested
adding error covariance between items 2 and 5, between items 1 and
3, and between item 1 and 2. Scrutiny of the content of items revealed
a similarity in item content can lead to error covariances [36]. The
modified model showed a better fit (y*/df = 2.35, TLI = 0.926, CFI =
0.955, RMSEA = 0.055, .90% CI [0.033 - 0.078]).

Reliability and Validity

Cronbach’s alpha was 0.73 (95% CI [0.69 - 0.79]) for the total
scale. Following the cut-offs proposed by the European Federation of
Psychologists’ Association [37], the internal consistency value of the
scale was adequate. All corrected item-total correlations were above 0.30.

In order to analyze the criterion validity of the GRKS-A,
we investigated its associations with gambling-related cognitive
distortions, gambling economic perception, and gambling frequency.
Results showed that the total score at the GRKS was significantly and
negatively correlated with the total score at the GRCS (r = -0.25, p
< 0.001), with the total score at the GAS (r = -0.47, p < 0.001), and
with the total score at the GBS-A Section I (r = -0.25, p < 0.001).
The Pearson coefficient values indicated adequate or good validity
following the cut-offs proposed by the EFPA [36]. Then, in order to
provide proof of incremental validity of the GRKS-A, we examined
its additional predictive power on gambling frequency with respect
to the other variables, i.e., gambling-related cognitive distortions and
gambling economic perception. To that aim, we conducted a stepwise
linear regression analysis with the total score at the GBS-A Section
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Table 2. Incremental validity of the eight items of the Gambling Related Knowledge Scale — For Adolescents (GRKS-A) on gambling frequency

Models Predictors B
Model 1 GRCS total score 0.2
Model 2 GRCS total score 0.09
GAS total score 0.26
Model 3 GRCS total score 0.08
GAS total score 0.21
GRKS — A total score -0.12

P R?Adj AR
<001 0.037 -
0.05 0.092 0.057
<.001

0.05 0.102 0.012
<001

0.017

Note. GRCS = Gambling-Related Cognitions Scale; GAS = Gambling Attitude Scale; GRKS-A = Gambling Related Knowledge Scale — For Adolescents n = 445

I as dependent variable and the total scores at the GRCS, the GAS,
and the GRKS-A as independent variables (Table 2). At the first step
(Model 1), only the GRCS total score was entered in the regression
analysis and it accounted for about 4% of the variance in gambling
behavior, with gambling-related cognitive distortions as a significant
and positive predictor. In Model 2, in addition to gambling-related
cognitive distortions, the total score at the GAS was introduced, and
there was a significant increase in explained variance (AR? = 0.057, p
< 0.001), with gambling economic perception displaying a significant
and positive predictive power on gambling frequency. In Model 3,
the total score at the GRKS-A was added as predictor, and this led to
a significant increase in explained variance (AR? = 0.012, p =0.017),
with gambling knowledge having a significant and negative predictive
power on gambling frequency, besides the significant and negative
relationships between gambling-related cognitive distortions and
gambling economic perception with gambling frequency. (Table 2)

Discussion

Several studies show that many adolescents gamble, and a
considerable proportion of them develop pathological gambling
behavior [3-5,7]. Among the reasons why adolescents gamble there
is the fact that often youth are not aware of the technical definition
of gambling activities, perceive gambling as a social and recreational
activity, and they do not feel concerned about the potential negative
consequences derivable from gambling [2,6]. Indeed, gambling
knowledge has been found to be significantly and negatively associated
with gambling fallacies and problem gambling among adolescents
[8]. Additionally, improvement of adolescents’ gambling knowledge
has been one of the outcomes obtained through many preventive
interventions [2,8,11-15].

Nevertheless, a critical point concerns with the issue of
measurement of adolescents” gambling knowledge, as the instruments
used in the above cited interventions have not been well investigated
from a psychometric point of view. As a result, nowadays there is a
lack of measurement tools with adequate psychometric properties to
assess gambling knowledge in adolescents. To fulfill this gap, the aim
of the present study was to develop a new instrument able to evaluate
this specific construct with a sample of Italian adolescents. In detail,
our aim was to create a short and unidimensional scale in order to
offer potential benefits for researchers and practitioners. After the
developmental process, the new-developed scale - the GRKS-A -
resulted to be a unidimensional, and reliability index and validity
analysis were satisfactory. In particular, we showed that gambling
knowledge measured through the GRKS-A had asignificantand negative
predictive power on gambling frequency, besides the significant and
negative relationships between gambling-related cognitive distortions
and gambling economic perception with gambling frequency.

In terms of practical implications, the GRKS-A’s observed
psychometric properties allow for its use to measure gambling-
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related knowledge in research and practice involving adolescents. The
instrument can therefore help practitioners in the early identification
of at-risk adolescents characterized by low levels of knowledge and
awareness of gambling risks, and in planning educational interventions.
Indeed, it may be used as a pre- and post-intervention measure in order
to verify if significant improvement in knowledge occur because of the
intervention. Its brevity and unidimensionality offer advantages for this
use. Moreover, as it would be important to know detailed information
about gambling activities from an early age, the scale may be used also
with children, among which some studies have tried to investigate
gambling behavior and perceptions [38-40].

This study offers several notable strengths, including the large
sample size, and the development and psychometric analysis of a new
scale to measure gambling knowledge in adolescents. However, there
are also some limitations. First, the findings of this study were based
on self-report data, so it does not necessarily follow that participants’
responses completely corresponded to their actual gambling behavior.
Second, this was a cross-sectional study involving a sample of public-
school students, thus, generalizability to other populations is limited.
Future research should focus on students from different age groups
(e.g., middle school or primary students) or on adolescents who do
not attend high school. Finding equivalent psychometric properties
with these specific samples would allow for generalization of the use
of the scale with a wide range of youth. Finally, as this study has been
conducted with Italian adolescents, and some limitations regarding
external validity might be related to the specificity of the sample. For this
reason, it should be desirable to test the psychometric properties of the scale
in samples of adolescents belonging to different cultures and languages.

Despite the limitations, overall our results provide evidence that the
Italian version of the GRKS-A for juveniles appears psychometrically
appropriate to be used by researchers and practitioners dealing with
the issue of research and prevention of problem gambling among
adolescents.
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