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Abstract Recent research shows an increased concern

with well-being at school and potential problems associ-

ated with students’ use of socio-digital technologies, i.e.,

the mobile devices, computers, social media, and the

Internet. Simultaneously with supporting creative social

activities, socio-digital participation may also lead to

compulsive and addictive behavioral patterns affecting

both general and school-related mental health problems.

Using two longitudinal data waves gathered among 1702

(53 % female) early (age 12–14) and 1636 (64 % female)

late (age 16–18) Finnish adolescents, we examined cross-

lagged paths between excessive internet use, school

engagement and burnout, and depressive symptoms.

Structural equation modeling revealed reciprocal cross-

lagged paths between excessive internet use and school

burnout among both adolescent groups: school burnout

predicted later excessive internet use and excessive internet

use predicted later school burnout. Reciprocal paths

between school burnout and depressive symptoms were

also found. Girls typically suffered more than boys from

depressive symptoms and, in late adolescence, school

burnout. Boys, in turn, more typically suffered from

excessive internet use. These results show that, among

adolescents, excessive internet use can be a cause of school

burnout that can later spill over to depressive symptoms.

Keywords Excessive internet use � School burnout �
School engagement � Depressive symptoms � Adolescence

Introduction

Recent research shows an increased concern with well-

being at school and potential problems associated with

compulsive use of socio-digital technologies, i.e., com-

puters, social media, and the Internet (OECD 2015).

Today’s early and middle adolescents are among the first

cohorts of young people who have grown up using mobile

devices and social media; ubiquitous access to digital

technologies enables them to be in constant contact with

their peers and engage in various social activities, such as

playing games, creating media, and sharing knowledge.

Partially because of the social embeddedness of digital

activities, their intensive use may also lead to compulsive

and addictive behavioral patterns affecting both general

and school-related mental health (Kaltiala-Heino et al.

2004). The socio-digital participation of adolescents can

thus have both bright and dark sides (Hakkarainen et al.

2015). In the present investigation, we address the latter.

Specifically, this study examined the longitudinal cross-

lagged paths between excessive internet use and both

general mental health problems (depressive symptoms) and

contextual school-related burnout and engagement using

two-wave longitudinal data gathered among both early (age

12–14 years) and late (age 16–18 years) Finnish adoles-

cents. Problematic use of digital technologies has most

often been described as compulsive or addicted patterns of

playing computer games, using social media, and hanging
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out on the Internet (Kaltiala-Heino et al. 2004). The

American Psychiatric Association has acknowledged such

problems for the first time by including an appendix,

Internet Use Disorder, to the fifth edition of the Diagnostic

and Statistical Manual for Mental Disorders. However, in

the present study, excessive internet use does not denote a

clinical diagnosis, but a potentially pathological behavioral

pattern characterized by the presence of the following

symptoms: (1) a loss of control over the behavior, (2)

conflict (internal and interpersonal), (3) preoccupation with

the Internet, (4) use of the Internet to modify mood, and (5)

withdrawal symptoms (Meerkerk et al. 2009).

Previous research on adolescents’ excessive internet use

and mental health problems (e.g., depressive symptoms)

has mostly been cross-sectional. One recent longitudinal

study among late adolescents showed that excessive

internet use predicted impaired mental health (depressive

symptoms) later on (Ciarrochi et al. 2016). Similarly,

excessive media exposure in adolescence increases the

odds of depressive symptoms in early adulthood, particu-

larly among young men (Primack et al. 2009). However,

the previous longitudinal research on excessive internet use

and depressive symptoms has not studied young people at

different ages. Moreover, previous studies on the associa-

tions between excessive internet use and mental health

have focused solely on general mental health and not

examined the role of contextual, school-related mental

health. Our aim was to contribute to filling these important

gaps in the literature by examining the longitudinal cross-

lagged paths between excessive internet use, depressive

symptoms and school burnout and engagement among both

early and late adolescents. Is excessive internet use an

antecedent of school-related and/or depressive symptoms,

or vice versa, or is there a reciprocal influence? We were

particularly interested in the role of school engagement and

school burnout, as these might be the key variables through

which excessive internet use and depressive symptoms

develop among adolescents (Salmela-Aro et al. 2009a, b).

School burnout might mediate the relationship between

excessive internet use and depressive symptoms, whereas

school engagement might buffer against the effect. Most

importantly, the present study could help us determine the

extent to which emotional engagement and school burnout

predict adolescent excessive internet use, knowledge of

potential value in designing targeted interventions and

pedagogical practices.

Excessive Internet Use and Mental Health Among

Digital Youth

The current adolescent generation is immersed in socio-

digital technologies from the very beginning of their lives

(Prensky 2001; 2012; also Bennett et al. 2008; Hakkarainen

et al. 2015; Palfrey and Gasser 2011). Socio-digital tech-

nologies mediate, more or less profoundly, all the personal

and social activities of adolescents, many of whom make

intensive use of such technologies outside school on a daily

basis (European Parliament 2015; Ito et al. 2010; Jenkins

et al. 2009; OECD 2015). Yet, young people’s patterns of

socio-digital participation are heterogeneous. In their year-

long ethnographic study, Ito and her colleagues (2010)

distinguished friendship-driven hanging out with friends

from the more complex and potentially creative interest-

driven pattern of socio-digital participation. Their investi-

gation indicated that only a minority of adolescents

engaged in such interest-driven socio-digital mediated

activities as seeking knowledge on the Internet, cultivating

advanced computer or media skills or actively participating

in various network communities that are likely to provide

meaningful, socio-digitally mediated learning experiences.

The majority of adolescents instead used social media for

hanging out in extended networks of peers and engaging

only in relatively shallow social activities, such as repeat-

edly updating their status or exchanging instant messages.

A study carried out by Li et al. (in press) revealed similar

pattern among a sample of Finnish adolescents.

Compulsive use of socio-digital technologies partially

reflects their affordances. Many digital applications and

programs used by adolescents are designed to be addictive,

to require sustained participation, for example to reach a

new game level, find contextually relevant fresh informa-

tion, or maintain satisfactory reciprocal social relations.

Such activities may foster sustained investment efforts and

training of attentional competencies and memory as well as

social sharing of experiences (Gee 2007; Gee and Hayes

2011). Simultaneously, however, there is also a danger that

some adolescents will become addicted to immersive

socio-digital activities. Excessive socio-digital participa-

tion competes with school work and may disturb daily life

in general and, in particular, balanced circadian rhythms of

waking and sleeping (Kaltiala-Heino et al. 2004). More-

over, many mobile applications are intrusive in their use of

default alerts about new media events, continuously inter-

rupting ongoing activities and hooking many vulnerable

adolescents onto repeated online activities (Carr 2011).

Multi-tasking behaviour may hinder learning, memory

performance and the development of attentional capabili-

ties; weakly developed attentional competencies may lead

to socio-digital activities that are both shallow and com-

pulsive (Carrier et al. 2015). Learning and creativity, in

contrast, require sustained attention across extended peri-

ods of time rather than repeated switching of attention from

one situation to the next. Socio-digital practices might be

driven by harmonious passions (Vallerand et al. 2007),

leading adolescents to develop their skills and competen-

cies and gradually engage in more complex activities (Ito
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et al. 2010). Computer games as well as social media

provide ample opportunities for seeking, building, and

sharing personal and collaborative knowledge and media

(Hakkarainen et al. 2015).

Often, however, young people, especially those with

motivational problems combined with limited adult guid-

ance and control, develop an obsessive digital passion

(Vallerand et al. 2007), or even addiction, involving

repeated participation in monotonous and compulsive

activities related to social-media usage or computer gaming

(Kaltiala-Heino et al. 2004). Although heavy use of socio-

digital technologies may be symptom of addiction, we

consider an inability to exert control over internet use to be

a significant criteria of addiction. Although adolescents

may become addicted to computer or video games that do

not involve real-time use of the Internet, their digital

activities are more and more often socially mediated

through it, for this reason, we examine the compulsive use

of socio-digital technologies as a uniform construct, using

the term excessive internet use (Hakkarainen et al. 2015).

Recent studies have shown that excessive internet use is

associated with general mental health problems such as

depressive symptoms, loneliness, anxiety and low self-es-

teem (Ceyhan and Ceyhan 2008; Gamez 2014; Kim et al.

2009; Lam and Peng 2010). What begins with instant

messaging in adolescence may lead to excessive internet

use and mental health problems later on (van den Eijnden

et al. 2008). Lam and Peng (2010) found that excessive

internet use predicted psychopathology 9 months later. In

their recent review of the cross-sectional research, Carli

et al. (2012) found an association between depressive

symptoms and excessive internet use among adolescents.

They concluded that there was a pressing need for longi-

tudinal studies and studies conducted separately among

early, mid, and late adolescents. From the perspective of

causality, it may be that depressive symptoms lead to

excessive internet use, or that excessive internet use leads

to poor mental health, such as depressive symptoms, or that

the influence between the two is reciprocal. Only a few

longitudinal studies have examined the relationships

between excessive internet use and mental health among

adolescents (Ciarrochi et al. 2016; Gamez 2014; Ko et al.

2009; Thorsteinsson and Davey 2014; van den Eijnden

et al. 2008). Ciarrochi et al. (in press) found clear support

for the view that compulsive internet use was an antecedent

to the development of general mental health problems such

as depressive symptoms among mid and late adolescents

(see also Selfhout et al. 2009). However, the role of school-

related mental health in excessive internet use, and vice

versa, has been neglected. School is a key context during

adolescence, and for this reason we would argue that

school-related mental health plays a key role in adoles-

cents’ excessive internet use (Salmela-Aro et al. in press).

This study was designed to address this issue. We expec-

ted, in particular, to find reciprocal relationships between

excessive internet use and school burnout.

Emotional Engagement and School Burnout Among

Finnish Adolescents

Finnish schools practice heterogeneous grouping, meaning

that all students, regardless of their academic ability level

receive instruction together in the same classroom. This

approach has been shown to have significant benefits for

low-performing students and is often attributed to the low

disparity in Finland between the highest- and lowest-per-

forming students. Furthermore, Finnish culture values

education and academic achievement and Finnish students

have been highly ranked academically in the PISA (Pro-

gram for International Assessment) assessments. However,

recent PISA (OECD 2015) results revealed that Finnish

students are less likely to be engaged and to like school

than adolescents in most of the other OECD countries:

Finland was ranked 60th among the 65 countries on the

survey item measuring students’ liking of school. Although

Finnish schools are relatively well equipped with infor-

mation and communication technologies, digital technolo-

gies are not intensively used in Finnish classrooms, causing

students who make the most intensive use of socio-digital

technologies to feel alienated and even bored (Salmela-Aro

et al. in press). Research shows that many Finnish students

report feeling academically inadequate, exhausted by

school, and cynical about the value of school. Taken

together, these are symptoms of school burnout (Salmela-

Aro et al. 2009a, b). Recently school engagement has been

examined as a positive, fulfilling study-related state of

mind (Salmela-Aro and Upadyaya 2012). In line with this

approach, we define school engagement as a combination

of energy, dedication and absorption, thereby highlighting

its affective component. In this framework, energy refers to

high levels of vigour and energy while studying. Dedica-

tion is characterized by a positive cognitive attitude

towards studying in general, a perception of studying as

meaningful, and experiencing a sense of significance,

enthusiasm, challenge, and inspiration. Absorption is

characterized by being fully concentrated and happily

engrossed in one’s studying so that time passes quickly.

These dimensions have been found to correlate highly with

each other (Salmela-Aro and Upadyaya 2012).

Recently, psychometric work suggests that the positive

and negative features of emotional engagement are both

consequential and structurally distinguishable (Skinner

et al. 2008). Thus, disengagement is not considered solely

to reflect the absence of engagement, but rather it is a

separate and distinct psychological process that contributes

uniquely to student outcomes in school settings.
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Consequently, disengagement has recently been explored

in relation to school burnout (Salmela-Aro et al. 2009a, b),

which comprises three separate dimensions: exhaustion due

to school demands, a cynical and detached attitude toward

school, and feelings of inadequacy as a student. Exhaustion

refers to being tired, to ruminating on school-related issues

and to sleep problems (Salmela-Aro et al. 2009a, b).

Cynicism is manifested as an indifferent or distal attitude

toward studying in general, a loss of interest in studying

and not seeing studying as meaningful (Salmela-Aro et al.

2009a, b). Sense of inadequacy refers to a diminished

feeling of competence, achievement and accomplishment

as a student (Salmela-Aro et al. 2009a, b). School burnout

has been studied as a continuous process that influences

students’ engagement with schoolwork, well-being, and

later adjustment (Salmela-Aro and Upadyaya 2012). The

negative emotional processes measured in the construct of

school burnout conceptually mirror those of positive

emotional engagement and align well with the concept of

emotional disengagement in school, which influences

academic and psychological functioning. Studies have

rarely examined emotional engagement and school burnout

simultaneously (for exceptions, see Tuominen-Soini and

Salmela-Aro 2014; Salmela-Aro and Upadyaya 2014)

which shows that school burnout leads to decreased school

engagement later on, despite research findings indicating

that positive and negative emotional processes are distinct

and may differently affect adolescents’ academic and

emotional wellbeing (Janosz et al. 2008). A longitudinal

three-wave cross-lagged study among adolescents showed

that school burnout predicted depressive symptoms later on

rather than vice versa (Salmela-Aro et al. 2009a, b). School

engagement and burnout have not previously been studied

in the context of excessive internet use. A recent study

(Salmela-Aro et al. in press) revealed that many adoles-

cents high in cynicism toward school had advanced self-

reported socio-digital competencies. The active socio-dig-

ital participants reported that they would be more engaged

at school if that they were allowed to use the new infor-

mation and communication technologies more intensively

in the classroom. The results suggested that adolescents

immersed deeply in the use of socio-digital technologies

may experience discontinuity, and thus a gap, between

their in- and out-of-school experiences. They might be at

risk for excessive internet use, if educational institutions do

not meet their needs and provide structured opportunities

for incorporating creative ways to use of socio-digital

technologies in learning (Salmela-Aro et al. in press).

Stage-environment fit theorists posit that students’

motivation and engagement are largely determined by the

extent to which schools provide educational and social

environments that meet adolescents’ needs for relatedness,

autonomy, and competence (Eccles et al. 1993). Meeting

the developmental needs of digital adolescents appears to

entail that educational institutions provide richer opportu-

nities for cultivating creative and collaborative compe-

tences in the use of socio-digital technologies for learning.

For instance, engaging adolescents in the pursuit of com-

plex collaborative study projects results in increased

engagement and improved learning results (Bransford et al.

1999). Fulfilling adolescents’ socio-cognitive and emo-

tional needs can lead to an increase in their emotional

engagement, in turn positively influencing their academic

achievement and learning and protecting them from

excessive internet use (Park et al. 2012). In the case of

Finnish students, research suggests that students’ emotional

engagement is linked to contextual features such as the

school climate, support from the school, and teachers able

to motivate their students (Salmela-Aro et al. 2009a, b).

These contextual features have been linked to positive

student perceptions of school (Haapasalo et al. 2010).

However, while some studies have reported that Finnish

students enjoy school and find learning valuable, there is

mounting evidence that students also have negative feel-

ings about school. From the 7th to 9th grade, students

experience a significant decline in looking forward to

school, and find school increasingly exhausting (Haapasalo

et al. 2010). The trend toward motivational decline is the

most marked among students who choose the academic

track during the transition to upper secondary education.

Within a year and a half after entering high school, Finnish

students on the academic track feel significantly burned out

(Salmela-Aro and Tynkkynen 2012). Finland has only one

high-stake test, i.e., the matriculation examination taken at

the end of high school. In order to gain access to higher

education, students on the academic track strive to be

successful in schoolwork that is not only more challenging

and strenuous but also is carried out an educational envi-

ronment that is oriented more towards peer comparison and

competition than was the case in their years of basic edu-

cation (Salmela-Aro and Tynkkynen 2012). When their

developmental needs for competency, relatedness, and

autonomy are not met, students may become emotionally

disaffected from school and withdraw, a process which

might also lead to excessive internet use (Eccles et al.

1993; Ryan and Deci 2000). In today’s world, students’

developmental needs may include possibilities for taking

part in guided practices on the use of socio-digital tech-

nologies specifically for learning, knowledge seeking, and

other creative purposes. It is possible that the same student

who feels competent outside school, using the latest digital

tools in order to cultivate relations with her/his peers, may

feel inadequate and isolated at school when such tools are

not available (Salmela-Aro et al. in press). This reflects the

potential gap between practices and needs inside and out-

side school.
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Furthermore, the ways in which the quality of students’

emotional involvement in school influences excessive

internet use might be complex and not yet completely

understood. On the one hand, students who are socialized

to self-directed, agentic and collaborative activities on the

Internet (Gee and Hayes 2011) may become disengaged at

school when faced with teacher-centered and externally

controlled activities. Socio-digital participation may pro-

vide many adolescents with experiences of competence,

belonging and autonomy (Salmela-Aro et al. in press). On

the other hand, excessive immersion in monotonous and

largely meaningless socio-digital activities may consume

an adolescents’ cognitive and time resources, making it

harder to fully concentrate on learning and schoolwork

(OECD 2015). Both low emotional engagement and school

burnout are linked to poor academic and psychological

functioning. Specifically, school burnout in Finnish stu-

dents has been linked to substance use (Haapasalo et al.

2010), low academic achievement (Salmela-Aro et al.

2009a, b) and depressive symptoms during the school years

and beyond (Salmela-Aro et al. 2009a, b), and thus might

also lead to excessive internet use. Yet, while overall

school satisfaction among Finnish students is low, high-

achieving students are at the greatest risk for experiencing

adverse levels of stress and depressive symptoms

(Tuominen-Soini and Salmela-Aro 2014). Moreover, gen-

der might play a role, as research has usually shown

excessive internet use to be more prevalent among males

than females (Dhir et al. 2015; Morrison and Gore 2010;

Willoughby 2008), whereas school burnout and depressive

symptoms are more typical among females than males

(Salmela-Aro and Tynkkynen 2012). Thus, possible gender

differences in excessive internet use and depressive

symptoms were investigated further in the present study.

The Present Study

Digital technologies have transformed many aspects of

human life. At the center of these transformations are

today’s digital adolescents (Prensky 2001), who have been

immersed with socio-digital technologies from the very

beginning of their lives. Although socio-digital participa-

tion provides adolescents with access to diverse epistemic,

social, and cultural resources supporting positive devel-

opment, internet use can, however, have its dark side, such

as addiction to repeated, monotonous, and largely mean-

ingless use of digital technologies. In this study, we

examined the longitudinal paths between excessive internet

use, depressive symptoms, school burnout and engage-

ment. Excessive use of the Internet has been associated

with depressive symptoms (e.g., Meerkerk et al. 2009).

However, the existing research is mostly cross-sectional,

which means that the possible longitudinal cross-lagged

paths between depressive symptoms and problematic

internet use have been little studied. Moreover, there is no

research on the cross-lagged pathways between these

possible reciprocal paths between school burnout, school

engagement, depressive symptoms and excessive internet

use. Specifically, we examined whether excessive internet

use leads to both depressive symptoms and/or school-re-

lated burnout, or vice versa, or whether the influence is

reciprocal. We examined these questions by studying two-

wave longitudinal data on both early and late adolescents.

We thus report two longitudinal two-wave studies among

early (age 12–14 years, Study 1) and late (age 16–18 years,

Study 2) adolescents on the possible cross-lagged paths

between excessive internet use and both depressive

symptoms and school burnout.

Study 1

Method

The Mind-the-Gap Survey Millennium target population

(born in 2000) comprised all the 6th public grade ele-

mentary school students in the City of Helsinki. The

sample contained 1 702 elementary school students from

33 schools (Males = 720, Females = 906, information

about gender was missing for 76 students). Of these stu-

dents, 461 participated in the study at both measurement

times, whereas 760 students participated only at Time 1

and 1403 students participated only at Time 2. Only 10 %

of the participants had an immigrant background, and were

therefore somewhat under represented. At the two time

points [Time 1 (spring 2013) at age 12–13; Time 2 (spring

2014) at age 13–14], participants completed a question-

naire measuring school burnout, school engagement,

depressive symptoms, excessive internet use and various

background variables. The questionnaire was administered

during school hours and took about an hour to complete.

Participation was voluntary, and informed consent forms

were collected from both the students and their parents.

The study protocol was approved by the University of

Helsinki Ethical Review Board in the Humanities and

Social and Behavioral Sciences.

Measures

School Engagement

School engagement was assessed at both time points with

the Schoolwork Engagement Inventory (EDA; Salmela-

Aro and Upadyaya 2012). The EDA measures energy (3

items, e.g., ‘‘When I study, I feel that I am bursting with
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energy’’), dedication (3 items, e.g., ‘‘I am enthusiastic

about my studies’’), and absorption (3 items, e.g., ‘‘Time

flies when I’m studying’’) in relation to school. Participants

rated all items on a 7-point Likert-type scale ranging from

0 (Never) to 6 (Every day). The sum score of school

engagement was used, and yielded a Cronbach’s alpha

reliability of 0.93 and 0.95.

School Burnout

School burnout was assessed at both time points with the

School Burnout Inventory (SBI; Salmela-Aro et al. 2009a, b).

The inventory consists of three subscales: exhaustion (4 items,

e.g., ‘‘I feel overwhelmed by my studies’’), cynicism toward

the meaning of studying (3 items, e.g., ‘‘I feel that I am losing

interest in my studies’’), and sense of inadequacy as a student

(2 items, e.g., ‘‘I often have feelings of inadequacy in my

studies’’). Participants rated all items on a 6-point Likert-type

scale ranging from 1 (Completely disagree) to 6 (Completely

agree). Composite scores were computed separately for the

three subscales. The Cronbach alpha reliabilities were

between 0.89 and 0.91 on both occasions.

Depressive Symptoms

Depressive symptoms were measured by seven items drawn

from the DEPS Depression Scale (Salokangas et al. 1995).

Sample items were: ‘‘I feel sad,’’ ‘‘I do not enjoy my life,’’

and ‘‘The future is hopeless.’’ Items were rated on a 4-point

scale, ranging from 1 (not at all) to 4 (very much). The

Cronbach’s alpha reliabilities for the sum scores were 0.92

and 0.92.

Grade Point Average

In Finland, at the end of each academic year, all students

receive an overall Grade Point Average (GPA), calculated

on a scale from 4–10, for all the courses they have taken

that year. Participants were asked to report their GPAs for

each of the two study years.

Excessive Internet Use

Excessive Internet use was evaluated by 7 (Time 1) and 5

(Time 2) statements concerning the respondent’s desire to

use information and communication technologies (ICTs)

that is harmful and compulsive in nature (Kaltiala-Heino

et al. 2004), e.g., ‘‘I have a powerful urge to use ICT all the

time.’’; ‘‘Using ICT causes me to neglect my schoolwork.’’;

and ‘‘I use ICT late at night when it is possible.’’, each

rated on a 5-point Likert-type scale ranging from 1

(Completely disagree) to 5 (Completely agree) (Cronbach

Alpha 0.72 and 0.80).

Demographic Measures

Participants’ gender and family socioeconomic status

(SES) were included in our analyses as covariates. Gender

was coded as 0 (boy) or 1 (girl). Family SES was indicated

by parental occupation. Each parent’s occupation was first

coded according to the Classification of socio-economic

groups issued by Statistics Finland (1989). This measure

was further recoded as 1 (blue collar), 2 (lower white

collar) and 3 (upper white collar). If both parents were

working, the higher SES of either parent was taken as the

indicator of the family’s SES. Regardless of the partici-

pants’ family SES, only 2 % of the students did not have

access to the Internet at home.

Attrition between the measurements was analyzed by

comparing students who participated the study at both mea-

surement times (N = 720) with those who had missing data at

one measurement time (N = 906). The attrition analyses were

carried out for students’ engagement, burnout, depressive

symptoms, excessive internet use, and GPA. The results indi-

cated that students who participated the study at both mea-

surement times showed lower levels of burnout (M = 2.52,

SD = 1.00) and depressive symptoms (M = 1.49,

SD = 0.58) at Time 2 than students who participated in the

study only once (M = 2.66, SD = 1.08, t (1407) = 2.28,

p\ .05 for burnout and M = 1.60, SD = 0.63,

t (1390) = 3.11, p\ .01 for depressive symptoms).

Analysis Strategy

The research questions were analysed using autoregressive

cross-lagged path models. The first model included sta-

bility coefficients for engagement, burnout, excessive

internet use, and depressive symptoms, as well as cross-

lagged paths from each variable at Time 1 to each subse-

quent variable at Time 2. All the endogenous variables

were allowed to covary. Gender and family SES were

included in the model as antecedents. To identify the final

model, all statistically non-significant paths were set to

zero. The results of this initial model indicated that

engagement and family SES were not significantly asso-

ciated with any other variables, and thus these variables

were omitted from the final model. The second model

included stability coefficients for the three separate burnout

dimensions (e.g., exhaustion, cynicism, and feelings of

inadequacy) and excessive internet use, as well as cross-

lagged paths from each variable at Time 1 to each subse-

quent variable at Time 2. All the endogenous models were

allowed to covary and gender was included in the model as

an antecedent. To identify the final model, all statistically

non-significant paths were set to zero.

The statistical analyses were performed using Mplus

Version 6 (Muthén and Muthén 1998–2016) with the
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missing data method. The missing data method uses all the

available data in order to estimate the model without

imputing data. Because the distributions of the variables

were skewed, the model parameters were estimated using

the MLR estimator (Muthén and Muthén 1998–2016).

Goodness-of-fit was evaluated using five indicators: v2 test,

Comparative Fit Index (CFI), Tucker-Lewis Index (TLI),

Root Mean Square Error of Approximation (RMSEA), and

the Standardized Root Mean Square Residual (SRMR).

Results

Means, variances and correlations between the variables

are shown in Table 1. After the non-significant paths were

set to zero, the final model fitted the data well (Table 2;

Fig. 1). First, among the early adolescents, the variables

school engagement, school burnout, excessive internet use

and depressive symptoms all showed statistically signifi-

cant stability between Time 1 and Time 2. Second, the

results revealed reciprocal positive cross-lagged paths

between excessive internet use and school burnout:

excessive internet use predicted later school burnout, and

school burnout predicted later excessive internet use.

Third, school burnout also predicted later depressive

symptoms. Finally, the results showed that girls suffered

more than boys from depressive symptoms, and that boys

suffered more than girls from excessive internet use.

The second model examined the cross-lagged paths

between excessive internet use and the three components of

school burnout. After all non-significant paths were set to

zero, the final model fitted the data well (Table 2; Fig. 2).

The results showed stability among all three components of

school burnout from Time 1 to Time 2. Second, the cross-

lagged paths between cynicism and feelings of inadequacy

were statistically significant: cynicism predicted later

inadequacy and inadequacy predicted later cynicism

toward school. Finally, exhaustion, in particular, increased

subsequent excessive internet use. Excessive internet use,

cynicism, and feelings of inadequacy were more typical

among boys than girls, whereas exhaustion was more

typical among girls.

Study 2

Method

The Mind-the-Gap Survey High school target population

(born in 1997) comprised all the 1st grade public high

school students from the City of Helsinki. The sample

consisted of 1636 high school students from 18 schools

(Males = 528, Females = 1047; for 53 students, data on

gender were missing). At two time points [Time 1 (spring

2014) at age 16–17 (N = 1261); Time 2 (spring 2015) at

age 17–18 (N = 902)], participants completed the same

questionnaire as in Study 1. Of these students, 580 par-

ticipated at both measurement times. The questionnaire

was administered during school hours and took about an

hour to complete. Participation was voluntary, and

informed consent forms were collected from both the stu-

dents and their parents. The study protocol was approved

by the University of Helsinki Ethical Review Board in the

Humanities and Social and Behavioral Sciences.

Measures

All the measures were the same as in Study 1. The Cron-

bach alphas for school engagement, school burnout,

depressive symptoms and excessive internet use were

between 0.85 and 0.92.

Attrition analyses were carried out to examine attrition

between the measurements by comparing students who

participated the study at both measurement times

(N = 580) with those who had missing data at one mea-

surement time (N = 1056). The attrition analyses were

carried out for students’ engagement, burnout, depressive

symptoms, excessive internet use, and GPA. The results

indicated that students who participated the study at both

measurement times showed higher engagement (M = 4.83,

SD = 1.16) and a lower level of depressive symptoms

(M = 1.64, SD = 0.52) at Time 1 than students who par-

ticipated the study only once (M = 4.53, SD = 1.26,

t (1338) = -4.55, p\ .001 for engagement and

M = 1.71, SD = 0.60, t (1337) = 2.44, p\ .05 for

depressive symptoms).

Results

Means, variances and correlations between variables are

shown in Table 2. After all the non-significant paths were

set to zero, the final model fitted the data well (Table 2;

Fig. 3). Among the late adolescents, all the variables

showed statistically significant stability from Time 1 to

Time 2. Second, the results revealed reciprocal cross-lag-

ged paths between excessive internet use and school

burnout: excessive internet use predicted later school

burnout and school burnout predicted later excessive

internet use. There was also a negative path between school

burnout and engagement. Depressive symptoms, in turn,

was predicted by school burnout. Reciprocal paths between

school burnout and depressive symptoms were also

observed. Girls suffered more than boys from depressive

symptoms and school burnout, and boys suffered more than

girls from excessive internet use. Moreover, fathers’ high
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Table 1 Study 1: means and variances of variable values and correlations between variables

1 2 3 4 5 6 7 8 9 10 11

1. School burnouta

2. School burnoutb .51***

3. Depressive symptomsa .59*** .37***

4. Depressive symptomsb .40*** .53*** .49***

5. Excessive internet usea .43*** .32*** .32*** .23***

6. Excessive internet useb .30*** .30*** .24*** .24*** .42***

7. School engagementa -.44*** -.25*** -.01 .04 -.07 -.06

8. School engagementb -.26*** -.31*** -.03 .01 -.06 -.04 .58***

9. Gender .03 -.02 -.10** -.16*** .13*** .08** .00 -.01

10. Fathers’ SES .08 .08 -.00 -.02 -.19 0.02 .17 -.03 .06

11. Mothers’ SES .25** -.01 .10 .05 .03 .05 -.15 -.04 -.03 .21**

M 2.50 2.62 1.67 1.58 1.99 2.25 4.47 4.22 1.44 1.17 1.46

Var 1.10 1.24 0.43 0.38 0.64 0.71 2.03 2.30 0.25 0.17 0.26

a Time 1, b Time 2

* p\ .05; ** p\ .01; *** p\ .001

Table 2 Goodness-of-fit

summary for the tested models
N v2 df p CFI TLI RMSEA SRMR

Model 1

Study 1 1702 31.18 7 0.00 0.98 0.93 0.05 0.03

Study 2 1635 51.54 26 0.00 0.99 0.98 0.03 0.03

Model 2

Study 1 1702 32.31 12 0.00 0.99 0.98 0.03 0.02

Study 2 1635 37.51 10 0.00 0.99 0.97 0.04 0.04

Model 1 = Associations between school engagement, burnout, depressive symptoms, and excessive

internet use

Model 2 = Associations between the separate school burnout dimensions and excessive internet use

Burnout 1 Burnout 2

Excessive 
internet use 1

Excessive 
internet use 2

Depressive 
symptoms 1

Depressive 
symptoms 2

Gender 

.48***

.10*

.37***

.15**

.38***

-.17***

.13***

.19**

Fig. 1 Cross-lagged

associations between 6 and 7th

grade students’ burnout,

excessive internet use, and

depressive symptoms. Note:

*p\ .05; **p\ .01;

***p\ .001
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SES served as a protective factor against school burnout

and depressive symptoms.

The second model examined the cross-lagged associa-

tions between the three components of school burnout and

excessive internet use. After non-significant paths were set

to zero, the final model fitted the data well (Table 2;

Fig. 4). As in Study 1, reciprocal paths were indicated

between cynicism and feelings of inadequacy. In addition,

feelings of inadequacy predicted later exhaustion. More-

over, excessive internet use led to an increase in all three

components of school burnout, whereas only exhaustion

led to an increase in subsequent excessive internet use.

Feelings of exhaustion and inadequacy were more typical

among girls than boys, whereas excessive internet use was

more typical among boys (Table 3).

Discussion

Previous research has shown that compulsive and excessive

internet use is positively associated with impaired mental

health, depressive symptoms, loneliness, anxiety and low

Exhaus�on1 Exhaus�on 2

Cynicism 1 Cynicism2

Inadequacy 1 Inadequacy 2

Excessive 
internet use 1

Excessive 
internet use 2

Gender 

.46***

.40***

.15*

.12**

.15**

.35***

.14***

.06*

.18***

-.07*

.10**

Fig. 2 Cross-lagged

associations between 6 and 7th

grade students’ exhaustion,

cynicism, feelings of

inadequacy, and excessive

internet use. Note: *p\ .05;

**p\ .01; ***p\ .001

Engagement 1 Engagement 2

Burnout 1 Burnout 2

Excessive 
internet use 1

Excessive 
internet use 2

Depressive 
symptoms 1

Depressive 
symptoms 2

Gender 

.62***

.41***

.11***

.16***

.49***

.15***

.53***

-.25***

.11***

.15***

-.12**

Fathers’ SES

-.17***

-.07*

-.06*

Fig. 3 Cross-lagged

associations between 6 and 7th

grade students’ burnout,

excessive internet use, and

depressive symptoms. Note:

*p\ .05; **p\ .01;

***p\ .001
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self-esteem (Ciarrochi et al. 2016; Gamez 2014; Lam and

Peng 2010). Similarly, excessive media use may lead to

mental health problems later on (Primack et al. 2009).

However, longitudinal research examining the possible

reciprocal influences between excessive internet use and

general and school-related mental health is lacking.

Moreover, the associations between excessive internet use

and mental health may vary according to the age of the

participants. Thus, there is a need for studies to examine

these associations among early, mid, and late adolescents

(Carli et al. 2012).

This is the first study to examine longitudinal cross-

lagged paths between excessive internet use, school

engagement and burnout, and depressive symptoms among

early and late adolescents. Interestingly, the two longitu-

dinal studies reported here revealed reciprocal positive

cross-lagged paths between excessive internet use and

school burnout in both groups. According to these results,

excessive internet use leads to later school burnout and

school burnout leads to later excessive internet use. The

results show that, among adolescents, contextual school-

related mental health, in particular, is affected by excessive

internet use, which later on can spill over to depressive

symptoms. Many of the digital youth targeted in the pre-

sent studies are highly experienced in working with socio-

digital technologies outside of school on an everyday basis

Exhaustion1 Exhaustion 2

Cynicism 1 Cynicism2

Inadequacy 1 Inadequacy 2

Excessive 
internet use 1

Excessive 
internet use 2

Gender 

.42***

.33***
.18***

.14***

.40***

.12***

.43***

12***

-.13***

.12**

.10*
.10*

.13***

-.20***

Fig. 4 Cross-lagged

associations between 6 and 7th

grade students’ exhaustion,

cynicism, feelings of

inadequacy, and excessive

internet use. Note: *p\ .05;

**p\ .01; ***p\ .001

Table 3 Study 2: means and variances of variable values and correlations between the variables

1 2 3 4 5 6 7 8 9 10 11

1. School engagementa

2. School engagementb .67***

3. School burnouta -.37*** -.35***

4. School burnoutb -.21*** -.42*** .53***

5. Depressive symptomsa -.27*** -.26*** .60*** .44***

6. Depressive symptomsb -.17*** -.31*** .46*** .64*** .62***

7. Excessive internet usea -.17*** -.10** .28*** .28*** .24*** .20***

8. Excessive internet useb -.16*** -.16*** .28*** .28*** .21*** .30*** .53***

9. Gender -.01 .00 -.16*** -.21*** -.23*** -.23*** .11*** -.01

10. Fathers’ SES .03 .00 -.07* -.10* -.06? -.06 .02 -.03 .03

11. Mothers’ SES .07 .05 -.04 -.07 -.07 -.04 -.01 -.03 .02 .32***

M 4.66 4.48 2.80 3.01 1.67 1.79 2.76 2.98 1.33 2.40 2.35

Var 1.50 1.73 1.03 1.34 0.32 0.40 1.27 1.58 0.23 0.40 0.69

a Time 1, b Time 2
? p\ .06; * p\ .05; ** p\ .01; *** p\ .001
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(Gee and Hayes 2011). However, while socio-digital par-

ticipation may provide rewarding cognitive and social

experiences outside school, many adolescents appear to be

at risk for addiction to excessive use of socio-digital

technologies as a consequence of disengaging from edu-

cational experiences that do not motivate or interest them.

Excessive internet use relates not only to individual

behaviors, but also to the way socio-digital technologies

are designed to function (constantly advertising new social

events, repeatedly updating information, opening new

levels only after iterative efforts, constantly interrupting

activity and actively calling for attention) (Hakkarainen

et al. 2015). Constant activation of seemingly relevant

social messages may hook vulnerable adolescents with

motivational problems onto compulsive, repeated digital

activities. Such experiences may gradually lead to exces-

sive internet use.

Sometimes, intensive socio-digital participation can be

driven by harmonious passions (Vallerand et al. 2007) that

lead adolescents to cultivate their skills and competencies

and engage in gradually more complex digital activities (Ito

et al. 2010); however, some young people develop an

obsessive passion (Vallerand et al. 2007), or even addiction,

involving repeated participation in monotonous activities

such as those related to computer gaming and/or social media

use (Kaltiala-Heino et al. 2004). Our previous understanding

of the younger generation’s excessive internet use and

mental health is limited in part by the fact that most of the

literature on the topic focuses on adolescents in the USA,

where many students experience a decline in emotional

engagement, as well as in academic and psychological out-

comes, over the course of secondary school (Eccles et al.

1993). Studying the course and consequences of emotional

engagement and burnout in relation to excessive internet use

in a country like Finland, where students attain consistently

high levels of academic achievement throughout their school

career, despite recent evidence showing that students may

not enjoy school, can yield some unique insights regarding

the associations of student emotional school engagement and

burnout with excessive internet use. Our results contribute to

the literature by revealing that it is contextual, school-related

mental health problems, in particular, that predict later

excessive internet use, and vice versa, rather than general

mental health problems, such as depressive symptoms. It

might be that detrimental school-related mental health is the

first step to excessive internet use, later spilling over to

general mental health in the form of, e.g., depressive

symptoms. Our results reveal the first signs of these spirals

among both early and late adolescents. These are very

important initial findings. If young people are not engaged at

school, then they will find new objects of engagement out-

side of school. Although such interests may be develop-

mentally beneficial, they may also lead to excessive and

possibly addictive narrow engagement with the Internet. In

support of earlier studies, we also found a negative path

between school burnout and engagement (Salmela-Aro and

Upadyaya 2014). Depressive symptoms, in turn, was pre-

dicted by school burnout and vice versa (Salmela-Aro et al.

2009a, b).

Stage-environment fit theorists argue that students’

motivation and engagement are largely determined by the

extent to which schools provide educational and social

environments that meet adolescents’ needs for relatedness,

autonomy, and competence (Eccles et al. 1993). Accord-

ingly, fulfilling adolescents’ social and emotional needs

can lead to an increase in their emotional engagement

(Park et al. 2012) and positively influence their academic

achievement and so prevent excessive internet use. How-

ever, our results revealed that school engagement was not

related to, or buffered against, excessive internet use, but

rather it was the negative side of engagement, that is,

school burnout, that was associated with excessive internet

use. This is an important finding, as it points to the different

relations attaching to engagement and burnout in the school

context. However, the results also showed that burnout can

later spill over to engagement, impairing the latter in high

school. This trend toward a decline in motivation is most

marked among students who choose an academic track

during their transition to upper secondary education. This

might be related to stress induced by academic demands

(Salmela-Aro and Tynkkynen 2012). With university

studies as their goal, upper secondary students on the

academic track strive to be successful in high school,

which presents a more challenging and strenuous educa-

tional environment, oriented more toward social compar-

ison and peer competition, than lower secondary school

(Salmela-Aro and Tynkkynen 2012). When they feel

pressured and their developmental needs for competency,

relatedness, and autonomy are not met, students may

withdraw and become emotionally disaffected from school.

This, in turn, could lead to excessive internet use (Eccles

et al. 1993; Ryan and Deci 2000). Adolescents might resort

to socio-digital technologies because, unlike the latter,

school does not support their needs for competency,

relatedness and autonomy (Salmela-Aro et al. in press).

The results revealed that, among early adolescents in

lower secondary school, later excessive internet use was

predicted, in particular, by the burnout component of

cynical attitude toward school and studies. These cynical

young people at the age of 12 and 13 might feel that school

no longer has any meaning or value for them and so seek

meaning and value outside of school and, among other

things, develop an addiction to such technology-mediated

activities as excessive gaming and social media use. There

is a risk that this can later lead to a cynical and negative

attitude toward society as a whole and dropout from school
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(Bask and Salmela-Aro 2013). For high school students on

an academic track, it was rather the component of

exhaustion that leads to excessive internet use. These

results point to the importance of finding ways to incor-

porate socio-digital practices that are meaningful for youth

into their school work, to serve learning and not just as

entertainment outside school.

As found in earlier studies, girls in general reported

suffering more than boys from depressive symptoms and,

in late adolescence, from school burnout, whereas boys

more typically suffered from excessive internet use. SES

did not predict any of these variables. Similarly, depressive

symptoms were followed by an increase in burnout

symptoms in both girls and boys in high school. Among

boys, while excessive internet use was more frequent than

among girls, it was also linked to increased subsequent

burnout symptoms. Thus, the present results suggest that

the symptoms related to mental health problems and their

causes and consequences may be partially different for

boys and girls. Early identification and treatment of these

would benefit all students and prevent further symptoms

from accumulating (e.g., early depressive symptoms

among girls may lead to burnout in high school).

Limitations

This study has its limitations. Both longitudinal studies

were based on only two waves and the retention rate could

be better. To gain a more nuanced understanding of

excessive internet use, data on adolescents’ digitally

mediated activities and interests and associated addictive

experiences and symptoms are needed. Moreover, future

studies should further examine the development of internet

addition. It would be important to collect more data on

various aspects of excessive internet use, not only on its

developmental effects but also on its actual content, pro-

cesses and qualities. Excessive internet use is a complex

phenomenon that may confound both obsessive and har-

monious passions. In order to assess its cognitive impli-

cations, we need to collect data on adolescents’ socio-

digital activities. This is important for distinguishing the

less developmental and more negative (as well as positive,

see also Willoughby 2008) aspects of socio-digital partic-

ipation and using the potential opened up by complex

technology-mediated practices for improving the peda-

gogic practices of schools. Making meaningful suggestions

for preventing excessive internet use (beyond reducing

time on the Internet), requires a sophisticated and concrete

understanding of the associated psychological processes.

Finally, the present studies are limited in that they did not

examine contextual factors. Future studies could examine

features of the educational and family context to help us

understand which aspects of different educational systems

and cultures contribute to the development of excessive

internet use, emotional engagement and school burnout

(Wang and Degol 2014). Further studies are needed, for

instance, to reveal gaps and discontinuities between ado-

lescents’ out-of-school learning experiences and the prac-

tices used in schools to promote learning and engagement.

Implications

Our results have strong practical implications. The present

results can help us to design targeted interventions. The

lower secondary school years might be the most critical time

to intervene. To engage students in school and not allow

them to be burned out might be the most successful way to

prevent excessive internet use and promote mental health.

Internet use may be addictive, but it may also offer creative

personal and social experiences providing important grati-

fications that are useful in later studies and working life (Dhir

et al. 2015). The bright side of socio-digital participation

should also be examined. For instance, international expe-

riences of computer-supported collaborative learning indi-

cate that participation in student-centered but structured

technology-mediated learning motivates adolescents and

produces good learning results (e.g., Hakkarainen et al.

2015). Numerous investigations reveal that, supported by

proper instruction and collaborative technologies, primary-

and lower secondary school students are able to pursue

challenging inquiries. Such approaches highlight the

importance of the active personal and collaborative

engagement of students in their learning processes (shared

objectives, team-produced artifacts, self-reflection, and peer

review). Pedagogically meaningful use of socio-digital

technologies would not only engage adolescents in con-

structing in-depth understanding of scientific principles but

also motivate their participation in building and using sci-

entific and technological knowledge in an experimental way

in meaningful contexts. The relevance of such pedagogic

innovations are highlighted by recent changes in the Finnish

national curriculum for comprehensive and high-school

education that require 20 % of studies to be taken as phe-

nomenon-based projects that involve integrating several

subject domains and student collaboration and participation

in the project design (Schneider et al. 2016).

By making learning a more meaningful and social

experience, it would be possible to promote learning

engagement also in students who already show signs of a

cynical attitude to school. Engaging a larger proportion of

adolescents in general, and males in particular, entails a

substantial transformation in prevailing educational prac-

tices to bring them in line with the personal and social

needs and emerging capabilities of digital youth. The

present research findings also have a number of implica-

tions for prevention and treatment. In terms of prevention,
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identification of specific variables associated with exces-

sive internet use helps in targeting potential at-risk indi-

viduals. These adolescents and their parents may then be

approached by teachers and educated about the potential

problems posed by extensive internet use. Raising aware-

ness and providing education for adolescents, their parents

and, in particular, schools and teachers are clearly key

themes in prevention. Thus far, socio-digital technologies

are not systematically used in Finnish schools for learning

purposes. While adolescents rely on spontaneously

emerging socio-digital practices of maintaining their social

relations and pursuing their interests, they are in danger of

excessive participation in repeated meaningless activities

and, ultimately, of excessive internet use. In order to solve

the problem, adolescents should be provided with oppor-

tunities to take part in structured activities that guide and

facilitate complex and creative ways of using the new

technologies (see Schneider et al. 2016).

Conclusion

The present study despite its limitations adds to our

understanding of adolescents’ excessive internet use from

the perspective of emotional engagement in school and

school burnout. Emotional engagement, school burnout and

depressive symptoms were found to function as distinct

psychological processes each of which makes a unique

contribution to adolescent excessive internet use. Further-

more, the quality of students’ emotional involvement in

school may influence excessive internet use through mul-

tiple pathways. Students who burn out at school are at risk

for excessive internet use and depressive symptoms, which

in turn can affect various measures of their academic

success later on. Promoting student engagement has

become a global concern, and the present findings from

Finnish students, who are among the highest performing

students in the world, shed light on the role of students’

emotional engagement and school burnout in shaping

excessive internet use by young people.
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