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Abstract
Although research has investigated the association between pathological gaming 
and academic performance in adolescence, the complexity of the relationship has 
not been thoroughly examined. This short longitudinal study aimed to investigate 
the interactions between pathological gaming, academic self-efficacy, academic ini-
tiative, and academic performance in an adolescent sample, focusing on sex dif-
ferences. The participants (N = 2853; 50.1% boys) were students in the second and 
third years of upper secondary school. Their grade point average (GPA) at gradu-
ation the same year was obtained. The moderated mediation structural equation 
model results showed that academic self-efficacy, directly and indirectly through 
academic initiative, impacted later GPA. There was no direct effect of pathological 
gaming on academic initiative or GPA. However, academic self-efficacy moder-
ated the impact of pathological gaming on GPA for boys. In other words, boys 
with increased pathological gaming tended to achieve poorer grades in school if 
they experienced a strong academic self-efficacy. This study contributes to the un-
derstanding of the complex interplay between sex, pathological gaming, academic 
self-efficacy, academic initiative, and academic performance. We suggest that future 
research examines confidence or other relevant factors as explanatory mechanisms 
in the relationships between pathological gaming, academic self-efficacy, and GPA, 
particularly in male samples.
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1 Introduction

During recent decades, playing games on computers, smartphones, and other devices 
has become increasingly popular during leisure time (Inchley et al., 2017). For most 
adolescents, regulating their gaming behaviors is not an issue in their educational 
endeavors (Dindar, 2018); however, for some, it can become problematic and even 
pathological, with ramifications for educational attainment and academic perfor-
mance (Adelantado-Renau et al., 2019; Islam et al., 2020; Sahin et al., 2016; Skoric 
et al., 2009; Wang et al., 2014). The escalation of gaming is thus a concern as it may 
reflect diminished control (WHO, 2018). For example, in the 11th Revision of the 
International Classification of Diseases, gaming disorder was included and defined 
as a pattern of gaming behavior (“digital-gaming” or “video-gaming”) characterized 
by “impaired control over gaming, increasing priority given to gaming over other 
activities to the extent that gaming takes precedence over other interests and daily 
activities, and continuation or escalation of gaming despite the occurrence of nega-
tive consequences” (WHO, 2018). It is estimated that more than three per cent of the 
general population suffers from a gaming disorder globally (Stevens et al., 2021), 
wherein young people (Kim et al., 2022), particularly boys (Wittek et al., 2016), are 
increasingly prone to becoming addicted to video games.

Why some young people develop a gaming disorder might not be entirely clear yet 
(Gentile et al., 2017; Paulus et al., 2018), but several indicators, such as stress, family 
dysfunction, bullying and being bullied, social issues, inattention, psychological dis-
tress, low self-esteem, and long average game time have been identified as potential 
risk factors (Gao et al., 2022). Although the research field on the causes, correlates, 
and consequences of pathological gaming in adolescence is nascent, longitudinal 
studies indicate that the development of a gaming disorder can be detrimental to 
young people’s mental health (e.g., Kammerl et al., 2019) and social functioning and 
life satisfaction (Teng et al., 2020). In a similar vein, individuals with an increasing 
trajectory of pathological gaming symptoms throughout adolescence tend to expe-
rience higher depression levels, aggression, anxiety, shyness, and problematic cell 
phone use compared to youth with stable low or moderate trajectories of pathological 
gaming symptoms (Coyne et al., 2020).

The investigation of how pathological gaming and academic performance are 
related has gained traction due to the increasing importance of educational attainment 
in today’s society (West & Sweeting, 2003). A central belief is that gaming likely dis-
tracts students’ attention and motivation at the cost of personal interest in schoolwork, 
resulting in poorer academic achievements (Sahin et al., 2016). Although there is a 
growth of literature on the effect of pathological gaming on academic performance, 
research has yet to examine the complexity of this association. This study aims to fill 
that gap. We investigate sex differences in the interplay between pathological gaming 
and central motivational factors (i.e., academic self-efficacy and academic initiative) 
and how these interactions might affect academic performance in an upper secondary 
school sample.
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1.1 Self-efficacy, initiative, and gaming in education

The motivational construct referred to as self-efficacy (Bandura, 1977, 1997) has 
been established as an important element in educational performance (e.g., Loo & 
Choy, 2013; Multon et al., 1991; Schunk & DiBenedetto, 2016; Zimmerman & Mar-
tinez-Pons, 1990). Bandura (1997) argued that people are increasingly likely to per-
form actions or function effectively in a particular context if they believe they have 
the appropriate capabilities demanded to handle specific situations. In an educational 
setting, self-efficacy facilitates academic initiative (Pintrich & de Groot, 1990), char-
acterized by agency, autonomy, and positive emotions (i.e., comparable to autono-
mous self-regulation: Danielsen et al., 2010). Initiative behaviors might constitute 
planning future actions, goal setting, pursuing challenges appropriate to one’s own 
level, persisting when failing, using effective coping strategies, and performing bet-
ter and more creatively (Hansen et al., 2003; Reeve, 2002). Because such behaviors 
are instigated by agency, the academic initiative can be considered an explanatory 
factor in the relationship between academic self-efficacy and academic performance 
(Bandura, 1997).

Lack of self-control, which might indicate weak self-efficacy, has been put forth 
as an essential element in the negative association between pathological gaming and 
academic performance (Haghbin et al., 2013). That is, an increase in pathological 
gaming might pose a risk to students’ abilities to self-regulate their schoolwork due 
to impaired control in organizing, structuring, and planning their learning. In other 
words, their academic initiative may become thwarted, resulting in poorer academic 
performance. In support of this assumption, Sun et al. (2023) established that online 
game addiction negatively impacted students’ behavioral, emotional, and cognitive 
engagement, reducing academic achievement motivation. In a similar vein, stud-
ies on smartphone addiction have shown that students in higher education are more 
likely to mind-wander during learning (Sumuer & Kaşıkcı, 2022). However, research 
has not examined whether these associations vary according to levels of self-efficacy. 
It is possible that students with a strong academic self-efficacy (including high self-
control) are better able to self-regulate their learning (e.g., plan future actions, set 
goals, and use effective coping strategies), attenuating the impact of pathological 
gaming on academic performance.

Because adolescent boys are particularly likely to suffer from addictive or prob-
lematic gaming (e.g., Marraudino et al., 2022; Mihara & Higuchi, 2017; Wittek et 
al., 2016), research is needed to understand better how sex might play a role in the 
association between pathological gaming and academic performance (Brunborg et 
al., 2013; Ferguson et al., 2011; Mentzoni et al., 2011; Wittek et al., 2016). A recent 
Norwegian study interviewed adolescent boys who spent almost all their leisure time 
on gaming and found that they, unconcernedly, never did homework and were simul-
taneously very confident in their academic abilities (Moberg & Vogt, 2022). Boys 
tend to report stronger academic self-efficacy (Huang, 2013) and have a greater vul-
nerability to developing a gaming disorder (Dong et al., 2018) than girls, while girls 
report higher academic initiative (Danielsen et al., 2011) than boys and outperform 
them academically (Reilly et al., 2019; Voyer & Voyer, 2014). These findings give 
rise to the question of whether there are sex differences in the interaction effects of 

1 3



Education and Information Technologies

pathological gaming and academic self-efficacy on academic performance and if aca-
demic initiative can function as an explanatory factor in this relationship.

1.2 Study aims

In this short longitudinal study, we use a large Norwegian upper secondary school 
sample (N = 2853) to investigate the relationships between pathological gaming, aca-
demic self-efficacy, academic initiative, and final grade point average (GPA). Further, 
we examine potential sex differences in these associations. Please see Fig. 1 for the 
hypothesized model. We formulated the following research questions:

RQ1 Does pathological gaming have a negative impact on academic initiative and 
later GPA?

RQ2 Does academic self-efficacy, directly, and indirectly through academic initia-
tive, impact later GPA?

RQ3 Is there an interaction effect of pathological gaming and academic self-efficacy 
on academic initiative and later GPA?

RQ4 Does academic initiative mediate the potential interaction effect of pathological 
gaming and academic self-efficacy on later GPA?

RQ5 Are there sex differences in the examined relationships?

Fig. 1 The hypothesized model of pathological gaming, academic self-efficacy, and academic initiative 
on grade point average moderated by sex. Note The dotted lines are moderating effects.
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2 Methods

2.1 Procedure and participants

This study uses data collected in the COMPLETE project (Larsen et al., 2018), a ran-
domized controlled trial aimed to improve the psychosocial learning environment in 
upper secondary school, a three-year-long education, in Norway. The project imple-
mented two interventions in six schools each, and five schools served as the control 
group. The schools in all groups are in Western and Northern Norway. The data in 
this study is from the final measurement occasion in the COMPLETE project, which 
took place in late March 2019, when measures on pathological gaming were included 
in the survey. The GPA was obtained from registry data at the end of the academic 
year in July 2019. Researchers physically collected data during school time, and stu-
dents who were absent during the data collection were asked to participate via SMS. 
The Norwegian Centre for Research Data (NSD) approved the study, and all partici-
pants were above the age of 16 when data was collected. The students were given 
written and oral information about the study prior to participation.

The participants (N = 2853) were in two cohorts enrolled in the second and third 
(last) year of upper secondary school. There were 1127 third-year students in the first 
cohort and 1726 second-year students in the second cohort. The ages of the students 
ranged from 16 to 31 years. Most students were 19 years old or younger during the 
data collection (n = 2639, 92.5%). There was an almost equal distribution of boys 
(n = 1429, 50.1%) and girls (n = 1424, 49.9%) in our sample. Regarding geographic 
locations, 1615 students (56.6%) lived in Western Norway, and 1238 (43.4%) lived 
in Northern Norway.

2.2 Instruments

2.2.1 Pathological gaming

To measure pathological gaming, we used the 7-item short version of the Game 
Addiction Scale for Adolescents (GASA: Lemmens et al., 2009). There are seven cri-
teria of pathological gaming (i.e., addiction to games), wherein one item represents 
one criterion, as opposed to three, on the short scale. Thus, the items measure salience 
(‘Did you think about playing a game all day long?’), tolerance (‘Did you spend 
increasing amounts of time on games?’), mood modification (‘Did you play games 
to forget about real life?’), relapse (‘Have others unsuccessfully tried to reduce your 
game use?’), withdrawal (‘Have you felt bad when you were unable to play?’), con-
flict (‘Did you have fights with others (e.g., family, friends) over your time spent on 
games?’), and problems (‘Have you neglected other important activities (e.g., school, 
work, sports) to play games?’). The participants answered the questions on a scale 
ranging from 1 (never) to 5 (very often). The instrument has produced acceptable 
reliability (ω = 0.96) and achieved weak invariance across different demographic fac-
tors (e.g., Liu et al., 2020). In line with previous literature (Krossbakken et al., 2018), 
we measure gaming pathology on a continuum ranging from low to high severity.
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2.2.2 Academic self-efficacy

The students’ beliefs in their capability to master and learn their school- and class-
work were measured using the 5-item academic efficacy scale in Patterns of Adapted 
Learning Scale (PALS: Midgley et al., 2000). The instrument is a context-specific 
assessment of how capable people perceive themselves to perform and master 
schoolwork, including work in class and at home. The indicators are as follows: ‘I’m 
certain I can master the skills taught in class this year’, ‘I’m certain I can figure out 
how to do the most difficult schoolwork’, ‘I can do almost all the schoolwork if I 
don’t give up’, ‘Even if the schoolwork is hard, I can learn it’, and ‘I can do even the 
hardest schoolwork if I try’. The scale shows acceptable reliability in previous stud-
ies (α = 0.78: Midgley et al., 2000).

2.2.3 Academic Initiative

We measured academic initiative (i.e., autonomous self-regulation: Danielsen et al., 
2011) using a 5-item Norwegian version of the Youth Experience Survey (YES 2.0) 
(Hansen & Larson, 2005; Hansen et al., 2003) adapted to an educational setting. 
The items are as follows: ‘I find out how I can reach my goals in schoolwork’, ‘I 
plan how I shall do homework’, I challenge myself when I am doing schoolwork’, 
‘I concentrate when I am doing schoolwork’, and ‘I set goals for myself when I am 
doing schoolwork’. The students ranged their academic initiative on a scale from 1 
(never) to 4 (almost always). Previous studies have found acceptable reliability val-
ues (α > 0.84) of the instrument in adolescent samples (Danielsen et al., 2010, 2011).

2.2.4 Grade Point Average

The students’ grades were collected from registry data at the end of the academic 
year in July. A mean score was calculated based on the academic performance in each 
subject the students were enrolled in that school year. The grade point average (GPA) 
score ranges from 1, a failing grade, to 6.

2.2.5 Sex

Sex (i.e., biological sex assigned at birth) was obtained from registry data. Boys were 
coded as 0, and girls were coded as 1.

2.2.6 Control variables

Because the students were in one of two intervention groups or the control group, we 
adjusted for the two intervention conditions in the model. We created two dummy 
variables based on intervention conditions, wherein the students were either in an 
intervention (coded as 1) or not (coded as 0). Socioeconomic position was based on a 
single item, assessing how well off the students perceived their family economically 
(Iversen & Holsen, 2008). The participants rated their responses on a scale ranging 
from 1 (very well off) to 5 (not well off at all). We also adjusted for the possible effect 
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of belonging to one or the other cohort and living in Western (coded as 0) or Northern 
Norway (coded as 1).

2.3 Analyses

Preliminary analyses included confirmatory factor analyses (CFA), omega reliabil-
ity tests, measurement invariance across relevant factors, and correlation analysis. 
The analyses were performed in SPSS version 28 (IBM, 2021) and Mplus version 8 
(Muthén & Muthén, 1998–2017) with maximum likelihood estimation. The measure-
ment invariance analyses followed the effects-coding approach described by Little 
et al. (2006). The measurement invariance tests consist of a stepwise approach of 
increasingly stricter constraints in latent variables across groups. The configural mod-
els are freely estimated across groups. In contrast, metric models have equality con-
straints on corresponding factor loadings across groups, scalar models have equality 
constraints on the corresponding indicator’s intercept, and strict models have equal-
ity constraints on the corresponding item’s error variance. We followed the recom-
mendations by Chen (2007) when evaluating the fit between nested and comparison 
models. Acceptable changes between models were ΔCFI < 0.010, ΔRMSEA < 0.015, 
and ΔSRMR < 0.030. Measurement invariance was tested across sex, cohorts, and 
geographic regions.

Prior to the main analysis, we created variables based on the sum of the factors’ 
indicators to ease the computational burden of the complex model. In the main analy-
ses, academic self-efficacy, pathological gaming, academic initiative, and GPA were 
standardized using the ‘define’ option in Mplus. The main model was specified using 
structural equation modelling (SEM), wherein pathological gaming, academic self-
efficacy, and their interaction term functioned as predictors of GPA, directly and 
indirectly through academic initiative. To examine sex differences in the mentioned 
effects, we used the ‘knownclass’ command with sex as a latent class grouping vari-
able. We compared estimates across groups using the model constraint function. 
The model was adjusted for intervention conditions, socioeconomic position, cohort 
belonging, and geographic location.

3 Results

3.1 Confirmatory factor analyses

The pathological gaming scale did not achieve acceptable fit: X2 = 1710.253, df = 14, 
RMSEA = 0.226, CFI = 0.883, and SRMR = 0.048. Based on modification indices, we 
stepwise added six error covariances to achieve good model fit: X2 = 37.529, df = 8, 
RMSEA = 0.039, CFI = 0.998, and SRMR = 0.007. The residual of question 3 (‘did 
you play games to forget about real life?’) was correlated with the error term of 
questions 1 (‘did you think about playing a game all day long?’), 2 (‘did you spend 
increasing amounts of time on games?’), and 7 (‘have you neglected other important 
activities (e.g., school, work, sports) to play games?’). Error covariances were added 
between indicators 1 and 2, 5 (‘have you felt bad when you were unable to play?’) 
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and 6 (‘did you have fights with others (e.g., family, friends) over your time spent on 
games?’), and 4 (‘have others unsuccessfully tried to reduce your game use?’) and 7. 
A chi-square difference test indicated that the model fit significantly improved after 
the error covariances were added (ΔX2 = 1672.724, Δdf = 6, p < .001).

The latent factor of academic self-efficacy produced unacceptable model fit: 
X2 = 579.718, df = 5, RMSEA = 0.216, CFI = 0.923, and SRMR = 0.043. Based on 
modification indices, we added two error covariances. The residual covariances were 
between items 1 (‘I’m certain I can master the skills taught in class this year’) and 2 
(‘I’m certain I can figure out how to do the most difficult schoolwork’) and between 
items 3 (‘I can do almost all the work in class if I don’t give up’) and 5 (‘I can do even 
the hardest work in this class if I try’). The chi-square significantly improved after the 
residual covariances were added (ΔX2 = 560.386, Δdf = 2, p < .001).

Lastly, the latent variable of academic initiative achieved acceptable model fit: 
X2 = 69.224, df = 5, RMSEA = 0.072, CFI = 0.989, and SRMR = 0.017.

3.2 Measurement invariance

Table 1 shows details on the measurement invariance results. The academic self-
efficacy scale achieved strict invariance across sex and cohorts, and partial strict 
invariance across geographic regions. The pathological gaming variable achieved 
partial scalar invariance across sex, strict invariance across cohorts, and partial strict 
invariance across geographic regions. Lastly, the academic initiative factor achieved 
strict invariance across sex, cohorts, and geographic regions.

3.3 Descriptive statistics

Table 2 shows the descriptive statistics of the study variables and the correlations 
between them. The omega reliability test results indicate that the pathological gam-
ing, academic self-efficacy, and academic initiative scales have acceptable reliabil-
ity (ω > 0.89). Pathological gaming was negatively related to academic initiative and 
GPA for boys and girls. The negative relationship between pathological gaming and 
academic self-efficacy was only significant for boys. There were positive associa-
tions between academic self-efficacy, academic initiative, and GPA in both sexes.

3.4 The associations between pathological gaming, academic self-efficacy, 
academic initiative, sex, and GPA

The model results are presented in Fig. 2. The results indicate that pathological gam-
ing did not directly predict academic initiative or later GPA in either sex. Academic 
self-efficacy positively impacted GPA for boys (ϐ = 0.26, p < .001) and girls (ϐ = 
0.18, p < .01). Further, academic self-efficacy had a positive effect on academic ini-
tiative for boys (ϐ = 0.31, p < .001) and girls (ϐ = 0.26, p < .001). The effect of aca-
demic initiative on GPA was positive for both boys (ϐ = 0.13, p < .001) and girls (ϐ 
= 0.26, p < .001). The moderation effect of academic self-efficacy on the association 
between pathological gaming and GPA was significant and negative for boys (ϐ = 
− 0.18, p < .001) and non-significant and negative for girls. That is, the negative effect 
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χ2 df RMSEA [90%CI] CFI SRMR ΔRMSEA ΔCFI ΔSRMR
ACADEMIC SELF-EFFICACY
Sex (boys vs. girls)
Configural 36.442 6 0.064 [0.045, 0.085] 0.996 0.008
Metric 46.387 10 0.054 [0.039, 0.070] 0.995 0.023 0.010 0.001 0.015
Scalar 61.609 14 0.052 [0.039, 0.066] 0.994 0.030 0.002 0.001 0.007
Strict 113.507 19 0.063 [0.052, 0.075] 0.987 0.036 0.011 0.007 0.006
Cohorts (second vs. third year)
Configural 22.689 6 0.047 [0.028, 0.069] 0.998 0.007
Metric 25.802 10 0.036 [0.019, 0.053] 0.998 0.014 0.011 0.000 0.007
Scalar 29.654 14 0.030 [0.015, 0.045] 0.998 0.012 0.006 0.000 0.002
Strict 47.369 19 0.035 [0.022, 0.047] 0.996 0.021 0.005 0.002 0.009
Geographic regions (West vs. North)
Configural 20.589 6 0.044 [0.024, 0.066] 0.998 0.008
Metric 25.132 10 0.035 [0.018, 0.052] 0.998 0.014 0.011 0.000 0.006
Scalar 30.632 14 0.031 [0.016, 0.046] 0.998 0.019 0.004 0.000 0.005
Strict 216.711 19 0.092 [0.081, 0.103] 0.974 0.071 0.061 0.024 0.052
Partial stricta 64.013 16 0.049 [0.037, 0.062] 0.994 0.034 0.043 0.020 0.027
PATHOLOGICAL GAMING
Sex (boys vs. girls)
Configural 72.061 16 0.054 [0.042, 0.067] 0.996 0.010
Metric 130.148 22 0.064 [0.054, 0.075] 0.992 0.038 0.010 0.004 0.028
Scalar 260.223 28 0.084 [0.074, 0.093] 0.983 0.071 0.020 0.009 0.033
Partial scalarb 222.673 27 0.078 [0.069, 0.088] 0.986 0.062 0.006 0.003 0.009
Strict 1902.543 34 0.215 [0.207, 0.223] 0.862 0.192 0.137 0.124 0.131
Cohorts (second vs. third year)
Configural 81.638 16 0.059 [0.046, 0.072] 0.995 0.010
Metric 108.491 22 0.058 [0.047, 0.069] 0.994 0.027 0.001 0.001 0.017
Scalar 132.385 28 0.056 [0.047, 0.066] 0.993 0.027 0.002 0.001 0.000
Strict 178.725 35 0.059 [0.050, 0.067] 0.990 0.034 0.003 0.003 0.007
Geographic regions (West vs. North)
Configural 71.062 16 0.054 [0.041, 0.067] 0.996 0.008
Metric 81.458 22 0.048 [0.037, 0.059] 0.996 0.020 0.006 0.000 0.012
Scalar 97.006 28 0.046 [0.036, 0.056] 0.995 0.026 0.002 0.001 0.006
Strict 192.539 35 0.062 [0.053, 0.070] 0.989 0.036 0.016 0.006 0.010
Partial strictc 150.451 34 0.054 [0.045, 0.063] 0.992 0.033 0.008 0.003 0.003
ACADEMIC INITIATIVE
Sex (boys vs. girls)
Configural 94.187 10 0.083 [0.068, 0.098] 0.986 0.021
Metric 106.988 14 0.073 [0.061, 0.087] 0.985 0.034 0.010 0.001 0.013
Scalar 144.736 18 0.075 [0.064, 0.087] 0.979 0.040 0.002 0.006 0.006
Strict 177.212 23 0.074 [0.064, 0.084] 0.975 0.032 0.001 0.004 0.008
Cohorts (second vs. third year)
Configural 33.620 10 0.093 [0.059, 0.128] 0.988 0.020
Metric 36.162 14 0.076 [0.046, 0.107] 0.989 0.028 0.017 0.001 0.008
Scalar 42.206 18 0.070 [0.043, 0.098] 0.988 0.031 0.006 0.001 0.003
Strict 43.543 23 0.057 [0.030, 0.083] 0.990 0.029 0.013 0.002 0.002

Table 1 Measurement invariance of academic self-efficacy, pathological gaming, and academic initiative 
across sex, cohorts, and geographic regions
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Table 2 Descriptive statistics and correlation coefficients
n ω Min-max Boys

M 
(SD)

Girls
M 
(SD)

1 2 3 4

1. Pathological 
gaming

2318 0.94 1–5 2.11 
(0.97)

1.30 
(0.64)

– − 0.05 − 0.09** − 0.19**

2. Academic 
self-efficacy

2433 0.89 1–5 3.81 
(1.04)

3.57 
(0.98)

− 0.17** – 0.30** 0.26**

3. Academic 
initiative

2469 0.91 1–4 2.54 
(0.76)

2.65 
(0.76)

− 0.15** 0.30** – 0.36**

4. Grade point 
average

2560 – 1–6 4.06 
(0.87)

4.33 
(0.86)

− 0.22** 0.27** 0.25** –

Note ** p < .01. Boys are below the diagonal, and girls are above in the correlation matrix

Fig. 2 The effects of pathological gaming, academic self-efficacy, and academic initiative on grade 
point average separate for boys and girls. Note * p < .05, ** p < .01, *** p < .001. Boys are on the upper 
line, and girls are on the lower line. The standardized results are presented in the model. I1 = inter-
vention condition 1, I2 = intervention condition 2, GL = geographic location, C = cohort, SP = socioeco-
nomic position

 

χ2 df RMSEA [90%CI] CFI SRMR ΔRMSEA ΔCFI ΔSRMR
Geographic regions (West vs. North)
Configural 81.122 10 0.076 [0.061, 0.092] 0.988 0.019
Metric 94.241 14 0.068 [0.055, 0.081] 0.987 0.034 0.008 0.001 0.015
Scalar 145.261 18 0.076 [0.064, 0.087] 0.979 0.048 0.008 0.008 0.014
Strict 164.461 23 0.071 [0.061, 0.081] 0.977 0.067 0.005 0.002 0.019
Notea = three item residual variances were freely estimated across groups for model fit, b = one item 
intercept was freely estimated across groups for model fit, c = one item residual variance was freely 
estimated across groups for model fit. The highest level of achieved invariance is enhanced in bold

Table 1 (continued) 
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of pathological gaming on GPA became larger when boys reported stronger academic 
self-efficacy, but this effect was not significant for girls.

Table 3 shows the indirect effects of pathological gaming and academic self-effi-
cacy on GPA through academic initiative. The results imply that the effect of aca-
demic self-efficacy on GPA was partially mediated by academic initiative for boys (ϐ 
= 0.04, p < .001) and girls (ϐ = 0.07, p < .001). Pathological gaming and the interaction 
between pathological gaming and self-efficacy did not significantly impact GPA indi-
rectly through academic initiative for either sex. The sex difference test indicated that 
the model parameters were not significantly different across sexes (p > .05).

4 Discussion

This study aimed to shed light on the complexity of the relationships between patho-
logical gaming, academic self-efficacy, academic initiative, sex, and GPA. The model 
results indicated that there were no direct effects of pathological gaming on academic 
initiative and later GPA in either sex. Academic self-efficacy directly and indirectly 
through academic initiative impacted later GPA for boys and girls. There was a sig-
nificant moderating effect of academic self-efficacy on the association between path-
ological gaming and GPA for boys but not girls.

4.1 The association between pathological gaming, academic initiative, and GPA

The model results indicated that pathological gaming did not directly impact GPA for 
either sex. Aligning with the study by Dindar (2018), our results imply that most ado-
lescents are able to self-regulate their own learning and function well academically 
despite spending a lot of time gaming. Indeed, previous research may have overes-
timated the effect of gaming on academic achievement. For instance, Drummond 
and Sauer (2014), using data from over 192,000 students in 22 countries, found that 
the differences in academic performance were negligible across video game usage 
frequencies. Like Drummond and Sauer (2014), our study utilized standardized test 
scores from registry data concerning academic performance. Notably, however, some 
studies have found negative relations between gaming and academic performance 
using self-reported measures of academic performance (e.g., Sahin et al., 2016; Wang 

Table 3 Indirect effects of pathological gaming and academic self-efficacy on grade point average through 
academic initiative
Independent Dependent Via Academic initiative

Boys Girls
β SE 95% CI β SE 95% CI

Pathological gaming GPA − 0.003 0.013 − 0.028, 
0.022

− 0.062 0.041 − 0.143, 
0.018

Academic self-efficacy GPA 0.041*** 0.012 0.018, 
0.064

0.065*** 0.019 0.029, 
0.102

Pathological gaming X 
academic self-efficacy

GPA − 0.011 0.013 − 0.037, 
0.016

0.042 0.047 − 0.050, 
0.134

Note *** p < .001. β = standardized regression coefficient, SE = standard error, CI = confidence interval
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et al., 2014). In other words, the assumed negative impact of gaming on academic 
endeavors is inconclusive and may vary according to the performance measure uti-
lized. Additionally, a recent meta-analysis found that academic performance is a risk 
factor of developing internet gaming disorder (Gao et al., 2022). This indicates that 
it might be beneficial to further explore this direction of effects and other possible 
explanatory factors in the development of gaming disorder in longitudinal studies. 
Such research could have important implications for intervention research and poli-
cies on local and national levels aimed at reducing the prevalence and severity of 
pathological gaming in adolescence (for an overview, see e.g., Chen et al., 2023).

Pathological gaming did not significantly impact academic initiative for either 
sex. Sun et al. (2023) found that game addiction had a negative impact on students’ 
behavioral, emotional, and cognitive engagement, thus reducing their academic 
achievement motivation. Our findings do not align with this. Of note, the measure 
of academic initiative also includes indicators of interest and joy, central to intrinsic 
motivation, in addition to engagement indicators. Thus, the discrepancy between pre-
vious research and our study might partly be explained by the inclusion of intrinsic 
motivation as part of the academic initiative construct. Because students who are 
intrinsically motivated to do schoolwork are more likely to be highly engaged learn-
ers (Pintrich & de Groot, 1990; Ryan & Deci, 2017), they might not be as susceptible 
to the possible negative influences of pathological gaming on academic outcomes as 
others. However, there is a lack of studies on the association between pathological 
gaming and academic initiative (i.e., intrinsic motivation and engagement), and we 
suggest researchers include different aspects of school-related motivation to untangle 
the association further.

4.2 The mediating effect of academic initiative

Academic initiative mediated the relationship between academic self-efficacy 
and later GPA for both sexes, aligning with central assumptions of self-efficacy 
theory (Bandura, 1977, 1997). In other words, it is likely that students with strong 
academic self-efficacy had the necessary resources available to initiate self-reg-
ulated learning behaviors, resulting in greater academic performances. Indeed, 
research shows that academic self-efficacy is intimately related to academic ini-
tiative and academic performance across time in a mutually beneficial feedback 
loop (Burns et al., 2020; Kristensen et al., 2023; Talsma et al., 2018; Taylor et al., 
2014). Academic self-efficacy is promoted in educational settings where teachers 
are supportive (Gutiérrez & Tomás, 2019) and the student’s need for belonging 
is satisfied by warm interpersonal relationships (Zysberg & Schwabsky, 2021).

4.3 Sex differences in the relationship between pathological gaming, 
academic self-efficacy, and GPA

Academic self-efficacy moderated the effect of pathological gaming on later GPA for 
boys. We found that boys with higher levels of academic self-efficacy experienced an 
increasingly negative effect of pathological gaming on their overall grades in upper 
secondary. Surprisingly, academic initiative did not mediate this relationship. In other 
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words, academic initiative, typically expressed as time spent planning, structuring, 
setting goals, and using effective coping, did not explain why academic self-efficacy 
impacted the effect of pathological gaming on later GPA. The lack of mediation sug-
gests that other mechanisms are involved. For example, Moores and Chang (2009) 
found that overconfidence leads to a negative association between self-efficacy and 
subsequent performance. In a similar vein, one study found that although game 
addiction decreased GPA and self-esteem, it did not impact self-confidence in a late 
adolescent and young adult sample of students (Toker & Baturay, 2016). Hence, it 
is possible that confidence plays a key role in the relationships between pathological 
gaming, self-efficacy, and academic performance. We suggest that researchers include 
this factor in future studies on pathological gaming, academic self-efficacy, and aca-
demic performance to further our understanding of these complex associations.

4.4 Strengths and limitations

One strength of the present study is the large and representative sample size 
(including representation from both Western and Northern Norway), which 
strengthens the external validity of our findings in relation to the general Norwe-
gian adolescent population.

However, some limitations of the present study should be noted. Firstly, we 
employed a short longitudinal study, which warrants caution in causal inferences. 
Additional longitudinal studies might increase the certainty of the direction of 
effects between the study variables. However, due to the novelty of the study’s 
aims and variables, we still consider the present study an important contribution 
to the growing literature on pathological gaming and game addiction in young 
people.

Another limitation of the present study is the issue of generalizability. The 
majority of the sample was 19 years old or younger (down to 17 years). As previ-
ously noted by Krossbakken et al. (2018), this is the most at-risk age group for 
addictive behaviors. Nevertheless, the results might not be generalized to other 
age groups.

5 Conclusion

This study investigated if (1) pathological gaming negatively impacted aca-
demic initiative and later GPA, (2) academic self-efficacy, directly, and indirectly 
through academic initiative, impacted later GPA, (3) there was an interaction 
effect of pathological gaming and academic self-efficacy on academic initiative 
and GPA, (4) academic initiative mediated the potential interaction effect of path-
ological gaming and academic self-efficacy on GPA, and (5) if there were sex 
differences in the examined relationships. The results implied that pathological 
gaming did not impact academic initiative or GPA. Academic self-efficacy, on the 
other hand, directly and indirectly through academic initiative affected later GPA. 
Moreover, academic self-efficacy moderated the relationship between pathologi-
cal gaming and academic performance for boys. This finding represents a novel 
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contribution to the research field and implies complex associations between sex, 
pathological gaming, academic self-efficacy, and academic performance in ado-
lescence. Because academic initiative did not mediate the interaction effect of 
pathological gaming and academic self-efficacy on academic performance, more 
research is needed to untangle the direction of effects further and increase our 
understanding of how pathological gaming functions in young people’s academic 
adjustment.
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