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Abstract

The importance of school engagement (i.e., the willingness to engage in
learning) for school success, such as good academic achievement and low
dropout rates, has been well established. At the same time, intentional self-
regulation (ISR; i.e., the ability to set, prioritize, and obtain long-term goals)
has been shown to be a precursor, mediator, and outcome of school
engagement. However, the relation between school engagement and ISR
during adolescence is poorly understood. In this research, | explored the
reciprocal relation between school engagement and ISR during
adolescence. This study had three goals. The first goal was to further the
development of a valid measure of ISR for use with adolescents. The second
goal was to contribute to the development of a valid measure of school
engagement for use with adolescents. The third goal, which best captures
the main purpose of the study, was to examine the hypothesized reciprocal
relation of school engagement and ISR during the last two years of
compulsory school in Iceland. The results from the development and
adaptation of the school engagement and ISR measures were published in
two journal articles based on four waves of data collected at the beginning
and end of Grades 9 and 10 with a longitudinal sample of 561 youth in
Iceland (46% girls, M,z at Wave 1 = 14.3 years, SD = 0.3). The third and final
manuscript, based on data from the same longitudinal sample, supported
the reciprocal relations of school engagement and ISR during adolescence
after controlling for gender, academic achievement, and parent’s
education. Furthermore, the results indicated decreased stability of both
school engagement and ISR during the observed period. The decreasing
stability is consistent with theories that present school engagement and ISR
as malleable constructs that are open to contextual conditions. The
reciprocal relations between school engagement and ISR support
hypotheses that ISR skills are a key element in the promotion of school
engagement.

Keywords: intentional self-regulation, school engagement, positive
youth development, adolescence, SOC.






Abstract in Icelandic

Virk patttaka i skélastarfi og sjalfstjornun: Gagnvirkt samband 3
unglingsarum

Virk patttaka i skélastarfi (e. school engagement; skuldbinding til nams) er
mikilveeg fyrir farsaela skdlagéngu en synt hefur verid fram a skyr tengsl
virkrar patttoku i skélastarfi og jakvaedra patta eins og t.d. harra einkunna
og litillar haettu & brottfalli. A sama tima hefur verid synt fram & ad
sjalfstjornun (e. intentional self regulation; hefileikinn til ad setja sér,
forgangsrada og nd langtimamarkmidum) spair fyrir, midlar og verdur fyrir
ahrifum af virkri patttoku nemenda. bratt fyrir pad er litid vitad i hvada r6d
bessi tengsl eiga sér stad & unglingsarum. [ pessari rannsékn kannadi ég
moguleikann @ hvort ad jakveett gagnvirkt samband geeti verid til stadar
milli virkrar patttoku nemenda og sjalfstjérnunar 4 unglingsarum.
Markmidum rannsdéknarinnar var skipt i prennt. Fyrsta markmidid var ad
auka vid fyrirliggjandi pekkingu & pvi hvernig mala ma sjalfstjornun a
unglingsdrum. Annad markmidid var ad auka vid fyrirliggjandi pekkingu a
pbvi hvernig meela ma virka patttoku i skdlastarfi & unglingsarum. Ppridja
markmidid var ad profa tilgdtuna um jakveett gagnvirkt samband milli
virkrar patttoku nemenda og sjalfstjornunar sidustu tvo ar grunnskélans.
Nidurstodur Ur adlogun og préun meelitaekjanna & virkri patttoku nemenda
og sjalfstjornun voru birtar i tveimur timaritsgreinum sem byggdu &
langtimagoégnum sem safnad var fra 561 unglingi (46% stelpur, Mgy, Vi0
byrjun 9. bekkjar = 14,3 ar, Stadalfravik = 0,3) vid upphaf og lok 9. og 10.
bekkjar. Nidurstodur ur lokagrein rannsdknarinnar byggdu a sOmu
langtimagégnum og studdu megintilgdtuna um jakveett gagnvirkt
langtimasamband milli virkrar patttoku og sjalfstjornunar eftir ad stjérnad
hafdi verid fyrir dhrifum kyns, fyrri namsarangurs og menntunar foreldra.
AJ auki syndu nidurstédurnar minnkandi stodugleika virkar patttoku og
sjalfstjérnunar eftir pvi sem leid ad lokum grunnskdélans. Minnkandi
stodugleiki a timabilinu er i samraemi vid kenningar sem lysa virkri patttoku
nemenda og sjalfstjornun sem maétanlegum pattum. Sambandid milli virkrar
patttoku nemenda og sjalfstjérnunar stydur vid tilgatur sem syna
sjalfstjéornun sem lykilhugtak i studningi vid virka patttoku i skélastarfi.
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1 Review of the literature

The importance of school engagement (i.e., the willingness to engage in
learning) for school success, such as good academic achievement and low
dropout rates, has been well established (see e.g., Christenson, Reschly, &
Wylie, 2012; Tuominen-Soini & Salmela-Aro, 2014). At the same time,
recent studies have shown that half of American students are not engaged
in school (e.g., Gallup Student Poll, 2015), which correspond to findings
from cultures across the world (OECD, 2012a). Importantly, school
engagement has been considered to be malleable and, as such, open to
contextual conditions, including influences from parents, teachers, as well
as students themselves (Appleton, Christenson, & Furlong, 2008; Fredricks,
Blumenfeld, & Paris, 2004). Accordingly, researchers and educators have
called for research that seeks to identify what promotes school
engagement in the classroom (Coalition for Psychology in Schools and
Education, 2006; Shernoff, 2013).

Intentional self-regulation (ISR) has been conceptualized as the ability to
set, prioritize, and obtain long-term goals (Freund & Baltes, 2002) and has
been suggested to be an important precursor, mediator, and outcome of
school engagement (Cleary & Zimmerman, 2012; Wolters & Taylor, 2012).
Scholars have called for a better understanding on the possible overlap
between school engagement and ISR (Boekaerts, 2016; Eccles, 2016) and
the hypothesized reciprocal relation between school engagement and ISR
(Pintrich, 2003; Wolters, 2003). A better understanding is needed on how
school engagement and ISR may work in tandem during adolescence,
allowing positive effects of both constructs to cumulate and thereby
propelling the student on a positive academic trajectory. The current study
takes a step towards such an understanding by assessing a reciprocal
relation between school engagement and ISR among adolescents in Iceland
during the last two years of compulsory schooling.

Children in Iceland normally start compulsory education the year they
turn six years old and progress automatically from one grade level to the
next for 10 years until the year they turn 16 years old. After compulsory
school, most students proceed to upper secondary school, although it is not
compulsory. Upper secondary schools are three to four year programs that
fall into three main categories: grammar schools, comprehensive schools,
and vocational schools. The dropout rate at the upper secondary level in
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Iceland is high. As an example, less than half (45%) of the students that
registered in Icelandic upper secondary schools in the academic year 2002-
2003 finished within the expected four years. After upper secondary school
(around the age of 19-20 years) students can choose some form of
university education. The university level is, in terms of the European
Bologna framework for higher education, mostly a three year bachelor, a
two year master, and a three year doctoral cycle system (Blondal, J6nasson,
& Tannhduser, 2011; OECD, 2012a). At this writing, the part of adolescence
(Grades 9 through 10) examined in the current study is of special relevance
to discussion of school dropout and the promotion of learning and
achievement in Iceland. Grades 9 through 10 mark the last two years of
compulsory school. After Grade 10, Icelandic students can choose which
upper secondary school they would like to attend (comprehensive,
grammar, or vocational), and admission in the most popular schools is
commonly decided on the basis of grades from their last year of school
only. Therefore, Grade 10 is generally viewed as a period of greater
expectations and increased urgency with regard to educational goals.

There are three main theoretical perspectives used in this study. The
importance placed on ISR for adolescent development stems from the
relational developmental systems perspective (Overton, 2010, 2013, 2015).
Furthermore, the current study is informed by the work of Lerner, Lerner
and colleagues on positive youth development (PYD), where school
engagement and ISR are regarded as key adolescent strengths that,
together with ecological assets, promote the positive development of youth
(Figure 1; Lerner, Lerner, & Benson, 2011). Finally, this study highlights the
hypothesized reciprocal relation between school engagement and ISR as
proposed by the theoretical model of motivational dynamics (Figure 2;
Skinner & Pitzer, 2012) .

In the following sections, | start by describing the initial theoretical
context that the current study is based on. Next, the constructs of ISR and
school engagement are described, together with pressing issues regarding
the operationalization of both constructs, which are addressed in Papers |
and Il. Next, | argue for the main hypothesis of the study, the reciprocal
relation between school engagement and ISR, addressed in Paper Il
Finally, the last section of this literature review describes the aims and
significance of the study.
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1.1 The origin of this dissertation: Why study adolescent
strengths?

The idea for the current study can be traced to my personal experience as a
science and mathematics teacher in Grades 9 and 10. In my work as a
teacher, | came across attitudes of teachers, parents, and students that |
experienced as dualistic in nature. These attitudes are best described by
simple phrases like “will is all you need” or “the students just need to learn
how to learn”. Consistent with many developmental theories (e.g.,
Bandura, 1986), | thought | witnessed the importance of both the students’
willingness to engage in learning and the skills they needed to achieve their
academic goals. When | started my doctoral studies with Dr. Steinunn
Gestsdottir, and joined her study on the positive youth development, | was
able to put my personal thoughts about adolescent strengths, their
engagement in school, and their well-being, into a theoretical context. As |
progressed in my program, | realized that limited empirical research
seemed to exist on the relation between motivation and self-regulation and
the goal of my dissertation became to conduct a study where a testable
hypothesis about this bidirectional relation could be made. In this chapter, |
describe the theoretical perspectives that shaped my thinking about
adolescent strengths that guided the formulation of the current study.

1.1.1 Relational developmental systems

The focus on the active, bidirectional interaction between ISR and school
engagement in this study is partly informed by the process relational
paradigm (Overton, 2015). According to this paradigm, adolescents (as well
as other living organisms) are inherently active, self-creating, self-
organizing, self-regulating, plasticc and non-linear complex adaptive
systems. What this means, is that the development of adolescents is
shaped by their own embodied activities and actions, which operate
coactively in a lived world of physical and sociocultural objects (Overton,
2015).

When studying human development, a relational developmental system
metatheory emphasizes the mutual bidirectional relations between the
individual and the context in which he or she lives, as both progress over
time (Brandtstadter, 1998, 2006). These relations determine the
development of the individual and have the potential for systematic
change. This potential for change is important for the study of adolescence,
as it allows for the possibility that the individual and the context can be
altered to increase the probability of a positive change in the development
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of each individual (Lerner, Lerner, & Benson, 2011). As such, the mutual
bidirectional relations between the individual and the context are
important for the current study, as it highlights the potential of ISR to
promote adaptive relations between the young person and his or her
environment. If adaptive developmental relations between the developing
adolescent and features of his or her school can be fostered, it increases
the likelihood that the young person will thrive (Lerner, Lerner, Bowers, &
Geldhof, 2015).

The systematic relations that adolescents have with key people and
institutions while undergoing self-changes create the major source of
diversity in the developmental trajectories of youth. These relations have
different timings for different individuals and stem from biological,
psychological, and societal factors, with no one factor acting in isolation
(Lerner, Phelps, Forman, & Bowers, 2009). Acknowledging that systematic
relations have different timings for different individuals is important for the
current research as it guides the interpretation of the findings of the study
away from making strict normative assumptions about the design of
learning environments and encourages researchers and practitioner to
design flexible learning environments that can accommodate people on
different developmental trajectories (see Rose, 2015).

The diversity of individual developmental trajectories is of importance
for the analysis of longitudinal data. The standard approach to longitudinal
analyses has been to analyze data at the between subjects level and the
implicit assumption has been that the results are applicable at the within
subject-level. This assumption, known as the assumption of ergodicity, does
not hold for many psychological processes (Molenaar, 2004). However, the
fact that developmental processes are non-ergodic does not mean that
between- subjects analysis is without meri; the extent to which group-level
observations reflect person-level phenomena remains a still largely
unexplored empirical issue (McClelland, Geldhof, Cameron, & Wanless,
2015). As the current research, like the majority of previous research on
psychological processes, are limited to between subjects analysis, it has to
be kept in mind that the results of the current study only apply reliably to
the group-level.

1.1.2 Positive youth development

At the outset of this study | used the positive youth development (PYD)
perspective to frame a discussion about the role of adolescent strengths
(i.e., school engagement and ISR) for the positive development of youth. By
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viewing school engagement, ISR, and learning environments as potential
resources for teachers and students, attention is given to strengths and
ecological assets that can be built upon to promote the positive
development of youth. As such, the PYD view of development is helpful to
identify youth strengths and provide a constructive starting point for the
design of effective learning environments.

Since the early 1990s, several research traditions have focused on
replacing the deficit view in research on adolescence with a more positive
view of human development. The focus on positive outcomes is found both
in positive psychology and in the study of resilience (Rutter, 2006; Seligman
& Csikszentmihalyi, 2000). However, this body of work is independent of
PYD, which has its origins in developmental science and comparative
psychology (Lerner et al., 2013; Lerner et al., 2009; Lerner et al., 2015).
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Figure 1. The relational developmental systems model of the individual <>
context relation involved in PYD (from Lerner, Lerner, & Benson, 2011).

The PYD perspective represents an orientation toward youth that
emphasizes positive outcomes and the importance of individual plasticity,
as well as the relations between individuals and their contexts as the basis
of variation in the course of human development. As such, the PYD
perspective is a dynamic model of human behavior and consistent with the
relational developmental systems metatheory described in the previous
section. The mutually inferential individual <> context relations of the PYD
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process, as depicted by Lerner, Lerner and colleagues, are shown in Figure
1. The figure shows how strengths of adolescents, when aligned with
ecological assets, promote positive youth development, which in turn
affects both the adaptive and problematic behaviors of adolescents (Lerner
et al., 2009; Lerner, Lerner, & Benson, 2011).

Lerner and Lerner and colleagues proposed constructs of PYD, labeled
the Five Cs (Lerner et al., 2005). The Five Cs are situated in the middle of
Figure 1, and stem from the experience of practitioners and from reviews of
the adolescent development literature (Eccles & Gootman, 2002; Roth &
Brooks-Gunn, 2003). The Five Cs stand for: Competence, Confidence,
Connection, Character, and Caring. Table 1 includes a brief definition of
each of the Five Cs.

Table 1. A brief definition of the Five Cs of Positive Youth Development (from
Lerner et al., 2009)

Competence: Positive view of one’s actions in specific areas, including
social, academic, cognitive, health, and vocational. Social competence
refers to interpersonal skills (e.g., conflict resolution). Academic
competence refers to school performance as shown, in part, by school
grades, attendance, and test scores. Cognitive competence refers to
cognitive abilities (e.g., decision making). Health competence involves using
nutrition, exercise, and rest to keep oneself fit. Vocational competence
involves work habits and explorations of career choices.

Confidence: An internal sense of overall positive self-worth and self-
efficacy.

Connection: Positive bonds with people and institutions that are reflected
in exchanges between the individual and his or her peers, family, school,
and community in which both parties contribute to the relationship.

Character: Respect for societal and cultural norms, possession of standards
for correct behaviors, a sense of right and wrong (morality), and integrity.

Caring/Compassion: A sense of sympathy and empathy for others.

The current study is focused on the relation between two individual
strengths in adolescence, school engagement and ISR, both of which have
been considered to be important antecedents of the Five Cs, which includes
academic competence (see Table 1; Lerner, Lerner, & Benson, 2011).
According to Lerner and Lerner’s Five Cs model of PYD, school engagement
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and ISR are important strengths in adolescence, which, when aligned with
ecological assets, promote PYD (see Figure 1). Accordingly, knowledge
about the hypothesized reciprocal relation between school engagement
and ISR can help us understand how to support the healthy development of
youth.

1.1.3 Empirical support for the study of adolescents’ strengths and
PYD

A major source of research that has provided empirical support for the PYD
perspective comes from the 4-H Study of Positive Youth Development
(Lerner et al., 2015). The 4-H study aimed at identifying the individual and
ecological bases of healthy development among adolescents, as well as
providing evidence for indicators of PYD. Richard M. Lerner and Jacqueline
V. Lerner directed the 4-H study, which was launched in 2001. The study
used a form of longitudinal sequential design in which 1700 fifth graders,
during the 2002—-2003 school year, were the initial cohort. After the first
wave of measurement, the data set included information from 13 U.S.
states. Data collection in the 4-H Study of Positive Youth Development was
completed after the assessment of 12th grade youth in the 2010-2011
school year (for full details see for example, Lerner, 2005; Lerner, Lerner,
von Eye, Bowers, & Lewin-Bizan, 2011; Lerner, von Eye, Lerner, Lewin-Bizan,
& Bowers, 2010).

The researchers in the 4-H Study used a student questionnaire to collect
information about PYD. Using data from Wave 1 (Grade 5) of the 4-H Study,
structural equation modeling provided evidence for five first order latent
factors representing the Five Cs of PYD and for their convergence on a
second order PYD latent construct (Lerner et al.,, 2005). Furthermore,
consequent studies have confirmed that PYD predicted higher youth
contribution, lower risk behaviors, and depression at later grades. In
addition, results have shown that promoting PYD is not equivalent to
preventing risk/problem behaviors. Instead, a multiplicity of patterns and
conjoint trajectories emerged for PYD and risk/problem behavior, creating a
new perspective for conceptualizing PYD (Lerner et al., 2009; Zimmerman,
Phelps, & Lerner, 2008).

The mutually influential individual €> context relations in the PYD
process highlight the importance of considering whether PYD is comparable
across different cultural contexts. The cultural relevance of PYD in Western
societies, outside the U.S., has been discussed and partially supported in
studies that have addressed theoretical issues of PYD (Silbereisen & Lerner,
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2007), the measurement of ISR (Gestsdottir et al., 2015), and the
measurement of the Five Cs (Holsen, Geldhof, Larsen, & Aardal, in press).
The cultural relevance of PYD in societies outside the U.S. is an important
argument for applying the PYD perspective in Iceland.

Researchers have recommended several steps for future research
regarding PYD. For example, although this is a growing research area (see
e.g., Wen, Su, Li, & Lin, 2015), little is known about the cultural relevance of
PYD outside Western societies, and more research is needed on the factor
structure and mean levels of PYD in different groups, such as among boys
and girls. Furthermore, researchers have recommended that the scope of
the PYD context should be broadened to include the context of adolescents,
such as schools, where young people spend a large proportion of their time
(Lerner et al., 2009). These recommendations are important for the current
study, as they are arguments for studying antecedents of the Five Cs in the
context of school in Iceland.

1.2 Paper I: Defining and measuring intentional self-
regulation (ISR)

The importance placed on ISR in the mutual individual <> context relation
involved in PYD, described earlier, guided my research efforts at the
beginning of this study and led to the writing of the first journal article
(Paper I). This paper was aimed at clarifying conceptual and methodological
issues concerning the measurement of ISR. The following section describes
the theoretical and empirical work that directed the study described in
Paper I.

1.2.1 Intentional self-regulation (ISR)

The previously reviewed relational developmental systems metatheory and
the 5 Cs of PYD model (see Figure 1) have highlighted the active role of the
individual in his or her own developmental trajectory and identified ISR as
one of the key strengths that help adolescents promote their own positive
development. ISR has been defined as goal-directed behaviors aimed at
harmonizing demands and resources in the environment with personal
goals (Gestsdottir & Lerner, 2008). ISR allows people to set, prioritize, and
obtain long-term goals and promote self-development (Freund & Baltes,
2002). Self-regulation can be separated into organismic and intentional self-
regulation. Processes of organismic regulation are biologically based
structures that are under little or no control of the person involved (e. g.
circadian rhythms and pubertal timing). Intentional self-regulation (ISR) are
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processes that are more readily available to consciousness and are
amendable to control by the individual (Gestsdottir & Lerner, 2008).

Evidence from different fields suggests that biological, cognitive, and
contextual changes in adolescence promote the development of ISR, that
ISR becomes more focused and complex during this time, and that ISR can
be used to achieve long-term goals in adolescence and adulthood
(Brandtstadter, 2006). As such, ISR has been suggested as crucial
component to healthy development during adolescence (Gestsdottir &
Lerner, 2008). These suggestions are important for the current study, as
they highlight the importance of studying ISR during a period marked by
increased expectations of student self-sufficiency and increased social
expectations in commitment to educational goals (Heckhausen & Tomasik,
2002).

Multiple examples of specific goal-directed behaviors, often directed at
short-term goals, can be found in the literature, for example: learning
strategies (Zimmerman, 2002), strategies to maintain motivation in
education (Wolters, 2003), adaptive help-seeking (Newman, 2002), or other
knowledge-based pragmatics, such as practicing mnemonic techniques to
become a memory expert (Baltes & Baltes, 1990). The current study
assessed ISR as goal-directed behaviors aimed at long-term goals that can
be applied throughout the life span. The following section describes the
rationale for using, and the general framework for understanding, ISR in the
current study.

1.2.2 The SOC model

In the current research, the Selection, Optimization, and Compensation
(SOC) model (Baltes, 1997; Baltes & Baltes, 1990) was used as a general
framework for understanding and measuring ISR. The main reason for
choosing the SOC model over other ISR conceptions is that SOC can be
applied across the life span and is therefore suitable for longitudinal
comparison. Furthermore, the SOC model has been used in the previously
described 4-H Study in the U.S. (e.g., Lerner et al., 2005). The access to
previous research results was important for the current study and made the
operationalization of ISR in Iceland, using the SOC model feasible. In the
following paragraphs, | provide an overview about the theory and
measurement of SOC.

According to the SOC model, SOC consists of the orchestration of three
component processes, selection (S), optimization (O), and compensation
(C), plays an important role in acquiring developmentally relevant
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resources. More specifically, selection consists of two sub-processes,
elective selection (ES), and loss-based selection (LBS; see Table 2).

Table 2. Selection, optimization, and compensation embedded in an action-

theoretical framework (Freund & Baltes, 1998)

Selection

(goals / preferences)

Optimization

(goal relevant means)

Compensation

(means / resources

for counteracting loss /

decline in goal relevant

means)

elective selection
e specification of goals
e goal system (hierarchy)

e contextualization of
goals

e goal-commitment
loss-based selection

e focusing on most
important goals

e reconstruction of goal
hierarchy

e adaptation of
standards

e search for new goals

attentional focus

seizing the right
moment

persistence

acquiring new skills
and resources

practice of skills
effort/energy
time allocation

modeling successful
others

substitution of
means

use of external
aids/help of others

use of therapeutic
intervention
acquiring new
skills/resources
activation of
unused
skills/resources

increased
effort/energy

increased time
allocation

modeling successful
others who
compensate

neglect of
optimizing other
means

The SOC principles are important for the current study as they form a
theoretical base to discuss what characterizes ISR during the period of
adolescence. The first sub-process, elective selection, deals with the
specification, contextualization, commitment and hierarchy of goals. An
example of high elective selection ability would involve an adolescent who
has a clear hierarchy of what he or she wants to achieve in life, knows what

28



goals he or she wants and in what order, and is committed to the path
chosen.

The second sub-process of selection is loss-based selection. Loss-based
selection is a SOC strategy that is closely related to compensatory actions,
the difference being in the adjustment of goals rather than means (i.e.,
compensation) when faced with obstacles in goal achievement. An example
of high loss-based selection ability, relevant to the current study, is an
adolescent who is able to select an alternative course of study when faced
with less than adequate grades in a subject where grades were previously
high.

The optimization (O) process is the use of internal and external
resources as means to achieve goals previously selected. An example of an
adolescent with high optimization ability would be an adolescent who is
able to allocate time for homework and devote effort and energy to
finishing his/her homework on time. Previous research has shown the
optimization component process to be a strong manifestation of general
ISR in adolescence (Bowers, Wang, Tirrell, & Lerner, 2016).

Finally, compensation (C) refers to the substitution of goal relevant
means when the means are no longer available due to lack of resources. An
example of an adolescent with high compensation ability, relevant to the
current study, would be an adolescent who is able to acquire new learning
strategies, such as summarization skills, note taking, or test anticipation
skills, when prior strategies prove to be insufficient to reach a selected
academic goal (Baltes, 1997; Baltes & Baltes, 1990).

According to the SOC model, the realization of the SOC components is
dependent on the specific personal and societal circumstances of the
individual as they get older (Baltes & Baltes, 1990). In other words, different
personal and/or societal circumstances affect the way individuals perceive
and use selection, optimization, and compensation for successful
development. This point is important for the current research, as it
highlights the need to look closely at the development of ISR during
different periods of life, such as adolescence, when personal and societal
circumstances undergo significant changes.

1.2.3 Measuring SOC

ISR in this study was measured using the selection, optimization, and
compensation measure (SOC). However, the measurement of SOC has
several unresolved issues regarding dimensionality, reliability, and validity
in adolescence. Therefore, the development and assessment of a reliable
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SOC measure for adolescents in Iceland was a major part of the current
study (Paper I). Accordingly, | describe the measurement issues of SOC and
the development of the SOC measure in some detail.

The life management strategy of selection, optimization, and
compensation was originally operationalized in a study using a self-report
measure (Baltes, Baltes, Freund, & Lang, 1999). In the original version of the
SOC measure, each SOC construct was measured by 12 items, each using a
two-statement forced-choice format. Thus, the questionnaire (including the
loss-based selection process) consisted of 48 statements indicating a SOC
related behavior and 48 statements indicating non-SOC related behavior.
The expected four-factor solution was later confirmed in two independent
adults samples in Germany (N = 218, 14-87 years; N = 181, 18-89 years). The
studies showed convincing convergent and divergent correlations with
other psychological constructs and showed moderate positive correlations
with indicators of successful life management (Freund & Baltes, 2002).

The 4-H Study of PYD described previously included research on the SOC
skills of adolescents (Lerner et al., 2005; Lerner, Lerner, & Benson, 2011).
The SOC measure in the 4-H study during the first two waves (Grades 5 and
6) consisted of a short, six-item per subscale version. During the first two
waves of the study, the loss-based selection scale (LBS) was not included, as
LBS was not considered relevant during a period of substantial growth. The
measurement tool therefore consisted of 18 items (three scales, six items
per scale) that had shown adequate psychometric properties (Baltes et al.,
1999).

The results from the first two waves of the 4-H Study did not reveal the
three-factor structure of the measurement tool found in previous research
with older participants in Germany. Instead, the researchers confirmed a
nine-item global structure of SOC containing two selection items, four
optimization items, and three compensation items (see Table 10;
Gestsdottir & Lerner, 2007). The internal consistency of the nine-item
structure was greater during the second wave (a = .64) than the first (a =
.55). The nine-item measure had a maximum score of nine and a minimum
score of zero. At Wave 1, the overall sample had an average SOC score of
6.63 (N = 1619) and a standard deviation of 1.88. At Wave 2, the average
score was 6.51, (N = 1563) and the standard deviation was 2.02. The global
structure showed weak to moderate correlations to indicators of positive
and negative development in the expected directions (Gestsdottir & Lerner,
2007). The information about the lack of a three-factor structure in Grades
5 and 6 and the moderate correlation of a global factor to indicators of
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positive and negative development is important for the current study, as it
provided a reason to examine the SOC measurement carefully before it was
used with adolescents in Iceland.

The three-factor structure of SOC was supported in a second
longitudinal study with young people in Grades 8, 9, and 10 (N = 937) from
the 4-H Study. The results also showed that the differentiation between the
SOC strategies became more distinct across grades. The global SOC
strategies showed a considerable linear decline, dropping close to a half
standard deviation over the five-year period that had passed since the first
measurement. As compared to optimization and compensation, elective
selection in the eighth and ninth grades did not predict PYD in the tenth
grade. The nine-item global ISR, on the other hand, positively predicted PYD
and negatively predicted indicators of negative development to a moderate
degree (Gestsdottir, Lewin-Bizan, von Eye, Lerner, & Lerner, 2009). The
emergence of a three-factor structure in Grades 8, 9, and 10 was important
for the present study, as it drew attention to the possibility that the SOC
measurement might be developed further to create a more
developmentally-sensitive measure for use with adolescents in Iceland.
Accordingly, the adaptation of an Icelandic ISR measure, based on the SOC
model, was another important goal of the current study.

As previously mentioned, the LBS subscale was not used during the first
waves of data collection in the 4-H Study, as it was not considered
developmentally relevant during an age period primarily focused on
growth. After the sixth wave of data collection, researchers in the 4-H Study
confirmed a four-part structure of ISR, including the LBS scale. The
optimization factor was the only part of the SOC strategies to show a strong
relationship (r = .43) to indicators of positive or negative development. The
strong relationship was with the composite index of PYD (Gestsdottir,
Bowers, von Eye, Napolitano, & Lerner, 2010). These results had relevance
to the current study, as they showed that LBS has formed a subscale with
adolescents in the U.S. and might therefore do so as well with Icelandic
adolescents.

Consistent with the relational development metatheory, Zimmerman et
al. (2008) investigated the relationship between SOC strategies and
indicators of positive and negative development using a more person-
centered approach. Five PYD trajectories represented change across Grades
5 through 8; for example, a trajectory that showed a linear rise in PYD
through Grades 5 to 8 consisted of 21.3% of the sample, whereas the rest of
the sample indicated a decline in PYD scores, to various levels, throughout
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the age period. Similarly, 13.3% of the sample showed a considerable linear
rise in risk behaviors, whereas the large majority did not show a
considerable rise in risk behaviors. Binominal logistic regression indicated
that young people with high SOC scores were somewhat more likely to be
in the optimal trajectories (Zimmerman et al., 2008).

Similarly, using growth mixture modeling with data from the first seven
waves of the 4-H Study, Bowers et al. (2011) identified four group
trajectories of SOC. The largest group consisted of students having steadily
declining SOC scores during the period (82%). The other three groups were
composed of students experiencing elevated (8%), late onset (5%), and
pronounced (5%) decline. The authors reported that the normative
development in the sample was a general decline in self-reported ISR over
the course of adolescence. The authors furthermore highlighted that the
pattern of change was similar to reported declines in other psychological
attributes in adolescence, such as grades, intrinsic motivation, self-
concepts, and self-perceptions, as well as confidence in one’s intellectual
abilities (Bowers et al., 2011).

As previous studies have not identified a well-established and reliable
tripartite structure of SOC in adolescence, researchers involved in the 4-H
Study sought to find means to identify better ways to apply the SOC model
and measure within the study of adolescence. Exploratory factor analysis
using data from the eight waves of data from adolescents in the 4-H Study
revealed, in addition to a general SOC factor, a reverse-coded method
factor. This finding suggests that the format of some of the SOC items may
be problematic, for American youth at least, and that future research
should consider modifications to the measure to create a more
developmentally sensitive measure for use with adolescents (Geldhof,
Bowers, Gestsdottir, Napolitano, & Lerner, 2015).

Scale development research with U.S. data using the SOC questionnaire
has furthermore recommended presenting the SOC items using a Likert-
type scale, instead of using a forced-choice format, as a means to increase
measurement precision (Geldhof, Gestsdottir, et al., 2015; Geldhof, Little, &
Hawley, 2012). A part of the scale development research with U.S. data was
co-authored by the doctoral candidate during the doctoral studies (see
Geldhof, Gestsdottir, et al., 2015).

1.2.4 SOC research with adolescents in Iceland

The forced-choice SOC measure has been used with Icelandic adolescents in
one prior study (Gestsdottir, Adalbjarnardottir, & Thorsdottir, 2011). The
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data collection was conducted in the year 2009 with 505 students born in
1995 (9th graders) and 533 students born in 1991 (18-year-old students in
upper secondary school). An 18-item version of the SOC measure was used
and involved six items per component (Baltes et al., 1999). The researchers
did not find the three-factor structure of SOC in the two samples. However,
the researchers confirmed a seven-item global structure among the 14-
year-olds and a nine-item global structure among the 18-year-olds. All of
the items in the seven-item structure were also in the nine-item structure.
Furthermore, all the items in the nine-item global structure corresponded
to the nine-item global structure that had been confirmed previously with
data from adolescents in the United States (see Table 10; Gestsdottir et al.,
2011; Gestsdottir & Lerner, 2007; Zimmerman, Phelps, & Lerner, 2007). The
results indicated that the subscales in the 18-item measure of SOC did not
exist for a sample of 14- and 18-year-olds. The lack of a tripartite structure
among late adolescents, in particular, called for a further assessment and
development of the measurement with Icelandic samples.

1.2.5 Assessing the validity of SOC

The assessment and development of the SOC measure in the current study
called for a related ISR measure to gauge the validity of SOC. | chose a
measure called self-efficacy for self-regulated learning (SRL). The SRL
measure, like the SOC measure, is intended to capture ISR. SRL is an
aptitude measure of the self-directive processes and self-beliefs that enable
learners to transform their mental abilities into academic performance (see
Appendix A; Bandura, 2006; Zimmerman, 2008). The SRL measure is distinct
from the SOC measure, as the SRL measure is directed at specific means
towards learning goals, whereas SOC is directed at the optimization of
means in general, and the management of goals and means in general (see
Appendix B).

SOC strategies and SRL abilities are related processes with theoretically
distinct features. This disparity is useful for the current study, as a related
measure was needed to validate the measure of SOC among adolescents. |
chose SOC rather than SRL as the main measure of ISR in the current study.
There were three reasons for this. First, the SOC measure is more general
and has more relevance for different goal-directed behaviors. Second, the
SOC measure has a life-span perspective that gives the measure a greater
temporal range and therefore applicability across different periods and
contexts of life. Third, the access to previous research findings using the
SOC measure created an opportunity to validate some of our findings.
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Investigating the factor structure and the convergent validity of a
multidimensional measure of ISR skills (i.e., the SOC measure) was the main
aim of Paper I.

1.3 Paper ll: Defining and measuring school engagement

The second paper was aimed at clarifying theoretical and methodological
issues regarding the second main construct under investigation in this
doctoral project, school engagement. This section describes the theoretical
and empirical literature that laid the foundation for Paper II.

1.3.1 Defining school engagement

Research on school engagement' gained a momentum at the start of the
new millennium. In fact, one of the biggest databases on psychological
research (Psychinfo), recorded more than 32,000 articles on engagement
from 2001-2015 (Azevedo, 2015). However, the research field still suffers
from conceptual confusion, as different researchers label different
phenomena as “engagement” or use different labels to describe the same
concept (Reschly & Christenson, 2012).

Most educational researchers view school engagement as
multidimensional (Fredricks et al., 2004) and the concept has been defined
as ”[a] student’s active participation in academic and co-curricular or
school-related activities, and commitment to educational goals and
learning.... It is a multidimensional construct that consists of behavioral
(including academic), cognitive, and affective subtypes” (Christenson et. al.,
2012, pp. 816-817). This definition considers school engagement to be
simultaneously manifested in active student participation, not only in
behavioral terms, but also in emotional and cognitive terms (Li & Lerner,
2011). In other words, school engagement means whole-hearted active
participation (see Dewey, 1913), as compared to mindlessly participating in
class (being mentally absent; see Mosher & McGowan, 1985), or just having
good intentions without actively participating in school-related activities.

The use of the term school engagement is most common in research on
motivation (Li, 2011). The motivation literature is primarily focused on how
students feel and think about things that can trigger action (Li, Lerner, &
Lerner, 2010). Although some researchers use school engagement and

" In the research literature, authors use the terms school engagement and
student engagement interchangeably (Libbey, 2004); thus, no distinction is made
between these two terms in this study.
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motivation as synonyms, they are two distinct constructs. Motivation is
considered an internal cognitive and emotional state that can trigger action
but does not include behavior, which is a key feature of school engagement
(Li, 2011). Other studies, including the current study, consider school
engagement to be a meta-construct that subsumes motivation in education
(Fredricks et al., 2004; Martin, 2007).

Although school engagement is most commonly defined and studied in
ways consistent with the discussion above, it should be pointed out that
some scholars view school engagement as having social-behavioral
components (Fredricks, Filsecker, & Lawson, 2016; Wang, Fredricks, Ye,
Hofkens, & Linn, 2016) and others include aspects of self-regulation in their
definition (Jarvela, Jarvenoja, Malmberg, Isohatala, & Sobocinski, 2016). As
such, there is still confusion about what school engagement constitutes and
the extent to which school engagement and ISR overlap within the field of
educational motivation psychology (Boekaerts, 2016; Eccles, 2016). The
current study contributes to an understanding of the construct by
examining the nature of school engagement and its relation to ISR.

1.3.2 Measuring school engagement

At the outset of this study, few measures had included cognitive,
emotional, and behavioral dimensions as parts of school engagement.
Furthermore, few investigations had been devoted to evaluating the
psychometric properties of school engagement measures and whether
there was measurement invariance for different groups and ages (Li, 2011).

The current study conceptualized school engagement as the extent to
which students are involved, connected, and committed to the academic
and social activities provided in school (Li & Lerner, 2012). This definition of
school engagement encompasses the three components of school
engagement suggested by Fredricks et al. (2004) and Christenson et al.
(2012) as described above. The operational definition used in the current
study is called the Behavioral-Emotional-Cognitive School Engagement Scale
(BEC-SES) and was developed by Li and Lerner (2011, 2013). The BEC-SES
has been tested with students in Grades 9 through 11 within the 4-H Study
in the U.S. and has shown evidence of both cross-group, as well as
longitudinal, measurement equivalence (see Appendix C; Li & Lerner, 2012).

However, the high correlations frequently observed among behavioral,
emotional, and cognitive engagement (see e.g., Li & Lerner, 2013) have
raised questions about the multidimensionality of school engagement.
Acknowledging the extent to which a measure is multidimensional is

35


file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_63
file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_66
file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_28
file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_20
file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_66
file:///C:/Users/kristjan/Dropbox/Doktorsvörn/synopsis_170417.docx%23_ENREF_67

important, as secondary dimensions can be lost when inappropriate
models, such as one-factor models, or models that do not acknowledge the
common variance of the factors, are fitted to multidimensional data
(Ackerman, 1992; Reise, 2012).

Prior research on school engagement predicting academic achievement,
using the correlated attributes model, suggested that only behavioral
engagement strongly predicted academic achievement over emotional
engagement and cognitive engagement (Chase, Hilliard, Geldhof, Warren, &
Lerner, 2014; Li et al., 2010). Preliminary analysis in the current study
revealed a discrepancy in the predictive value of school engagement for
academic achievement depending on whether multidimensionality (i.e., the
correlated attributes model) or the common variance (i.e., the
unidimensional model) of school engagement was acknowledged in the
statistical models that were fitted to the data.

The discrepancy observed in our preliminary analysis raised concerns
about the validity of our measure of school engagement. As the validity of
measures is a fundamental prerequisite of scientific research, we used a
bifactor model to examine the extent to which our measure of school
engagement (Li, 2011; Li & Lerner, 2013) was multidimensional or
unidimensional (see Betts, 2012; Reise, 2012). Clarifying this conceptual and
methodological issue was the principal aim of Paper II.

1.4 Paper lll: School engagement and ISR: The potential to
promote a positive integrated trajectory

The third and the last paper in this doctoral project addressed the overall
goal of the study by testing the reciprocal relation between school
engagement and ISR. Papers | and Il supported this work by assessing the
measures and analytical approach used in the Paper Ill. At this point in the
dissertation work, my previous work on school engagement in Paper Il had
introduced me to theories originating in the field of educational
motivational psychology that were relevant to my work and further
supported the focus on the relation between ISR and school engagement.
In the following section | present some of the literature that help formulate
my argumentation for Paper lIl.

1.4.1 The model of motivational dynamics

As reviewed previously, the Five Cs Model of PYD (see Figure 1) highlights
the importance of school engagement, ISR, and ecological assets for the
promotion of PYD. An additional influential perspective on school
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engagement is the self-determination theory perspective, which
emphasizes the role of agency in human functioning (e.g., Jang, Kim, &
Reeve, 2016; Reeve, Jang, Carrell, Jeon, & Barch, 2004; Skinner & Pitzer,
2012). The emphasis on a person’s need for agency for the development of
school engagement resonates strongly with the relational developmental
perspective reviewed earlier, as both emphasize the importance of
students’ own activities and actions for increasing the probability of
positive change. The model of motivational dynamics by Skinner and Pitzer
(2012) stems from self-determination theory and is important for the
current study, as the model defines school engagement and ISR as separate
but related constructs, as does the previously reviewed PYD model. The
reciprocal relation that is highlighted in the model of motivational dynamics
underlines the potential to promote a positive integrated trajectory of
school engagement and ISR. Testing this reciprocal relation was the main
aim of Paper Il and the overall aim of current study.

Unlike the Five Cs Model of PYD, the model of motivational dynamics is
applicable specifically to the academic domain. The PYD covers a wide
range of positive outcomes, while the model of motivational dynamics
focuses on learning and achievement as outcomes. Similarly, the PYD model
includes a wide range of ecological assets, while the model of motivational
dynamics only specifies contextual support by teachers, parents, and peers.
Both views are useful for the current study as they provide a framework to
think about school engagement both within the classroom (model of
motivational dynamics) and within the broader ecology of human
development (the PYD model).

The model of motivational dynamics uses the concept “adaptive coping”
to describe the ISR strategies that students use when faced with problems
and difficulties related to schoolwork (Skinner & Pitzer, 2012). In the model,
the reciprocal relation between school engagement and ISR is the closest
antecedent of learning and achievement in a series of reciprocal feedback
effects involving the student’s context, the student’s self-system processes,
and the student’s actions (see Figure 2).

According to Skinner and Pitzer (2012), school engagement is a sensitive
indicator of the state of the motivational system as a whole. School
engagement has been proposed to be very stable between and across
school years during adolescence (see e.g., Gottfried, Fleming, & Gottfried,
2001; Skinner & Belmont, 1993). According to the model of motivational
dynamics, the high stability of school engagement is due to the re-creation
of stability by the feedback loops between engaged and disaffected actions,
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on the one hand, and their dependents and antecedents, on the other.
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Figure 2. A dynamic model of motivational development organized around
student engagement and disaffection. Figure adapted from Skinner and
Pitzer ( 2012).

Students move through different school environments that each have
different constellations of influences (e.g. teachers, peers, courses) that are,
at some point, bound to affect their school engagement negatively (Eccles
et al., 1993; Simmons, Burgeson, Carltonford, & Blyth, 1987). At these
critical points in time, it must be important to have the means and flexibility
(i.e., ISR) to protect school engagement from being lowered. Figure 2
highlights the expected reciprocal relations and the potential to promote a
positive, integrated trajectory of school engagement and ISR.

At least two empirical studies (Berger & Karabenick, 2011; Ning &
Downing, 2010) have assessed, but only provided partial support for, this
relation (see Paper Ill). These two studies separately demonstrated
predictive effects in opposite directions between ISR and school
engagement, the studies failed to confirm the hypothesized reciprocal
effects between the two constructs. However, both studies suggested that
the lack of reciprocal relations might be due to specific circumstances
related to the developmental periods being studied. Furthermore, research
has underscored the importance of continuing efforts to investigate the
hypothesized bidirectional relationship between school engagement and
measures of ISR (Farley & Kim-Spoon, 2014; Karabenick & Zusho, 2015).
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1.4.2 School engagement and ISR in context

The theoretical approaches (i.e., relational developmental systems, the PYD
model, and the model of motivational dynamics) discussed in the previous
sections, all emphasize that the development of adolescents is shaped by
their own embodied activities and actions, which operate coactively in a
lived world of physical and sociocultural objects. Subsequently,
development leads to positive and negative feedback loops that are partly
created by the adolescents own organized actions (Overton, 2015).

The contextual determinants of student’s actions can be seen in the
model of motivational dynamics (the left-most boxes in Figure 2) as
warmth, structure and autonomy support provided by parents, teachers
and peers. According to the model, these effects on student’s actions are
mediated through the self-beliefs of students. The importance of contextual
determinants such as those depicted in Figure 2 are well supported by
empirical research. Fredericks et. al. (2004) summarized that student
engagement is higher in schools and classes that provide students with
opportunities for voluntary choice, participation in school policy, and
cooperation. Furthermore, engagement can be encouraged by clear and
consistent goal setting, by limiting class size, and holding students
accountable for deviant behavior. Support by teachers is an important
facilitator of school engagement (Fredricks et al., 2004; Wang & Eccles,
2013). Teachers can provide warmth, structure and autonomy support by
presenting relevant topics is an interesting way, setting challenging goals
without overburdening students, and by providing formative feedback. The
teachers expectations, stereotypes and communication with students also
support or undermine engagement at school (Wang & Degol, 2013).

An important finding in the research on the contextual influences on
school engagement is that contextual characteristics can influence school
engagement differently depending on which subdimension of school
engagement is being studied (Wang & Eccles, 2013). Furthermore, different
context characteristics (e.g., peer values) can have contrasting effects on
school engagement depending on the domain being studied (e.g., Math or
English; see Leaper, Farkas, & Brown, 2012). These findings show that when
thinking of the coaction of school engagement and the context, it is
important to be explicit in terms of what people, domains, and
subdimensions of school engagement are being studied to avoid findings
being overgeneralized.

In the case of the current study, we studied students at the end of
compulsory school in Iceland. The end of compulsory school is an important
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time in Icelandic students’ lives, as it has a direct bearing on their future
academic prospects. Compared to earlier periods, tenth grade is
characterized by an increasing urgency to achieve good grades (Sigthorsson,
2008). Students with high grades in Grade 10 can expect to be admitted to
the most competitive upper secondary schools, whereas students with low
grades have fewer schools to choose from and run a higher risk of dropping
out of school (Blondal, Jonasson & Tannhauser, 2011). Therefore, Grade 10
is generally viewed as a period of greater expectations and increased
urgency with regard to educational goals. This context needs to be taken
into consideration when interpreting the findings of the current study.

1.5 Principal aims of the study

In the previous sections, | have used three theoretical perspectives to frame
a discussion about the importance of adolescent strengths (i.e., school
engagement and ISR) for PYD, and for learning and achievement
specifically. Furthermore, | used the same theories to argue for the
reciprocal relation between school engagement and ISR in adolescence.
Finally, | have identified several issues pertaining to the measurement of
school engagement and ISR that need attention before valid conclusions
can be made about the relations between the two constructs.

The goals of the current study therefore, were to address conceptual
and methodological issues in the measurement of school engagement and
ISR for use with adolescents in Iceland. The study also focused on the
hypothesized reciprocal relation of school engagement and ISR, and the
role of both constructs during the last two years of compulsory school in
Iceland. The general and specific aims addressed by each of the three
papers comprising my doctoral project, were as follows:

Paper I: The aim of the study was to address conceptual and
methodological issues in the measurement of ISR. The specific aims were
to:

1. Compare the reliability and validity of a forced-choice and a Likert-
scale measure of ISR (i.e., the SOC measure).

Review the face validity of a Likert-scale measure of SOC.

Pilot a version of a Likert-scale measure of SOC with modified
anchors.

4. Pretest a modified Likert-scale measure of SOC.

Confirm construct validity and longitudinal configural invariance of
the SOC measure using confirmatory factor analysis (CFA).
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Paper II: The aim of the study was to examine the validity of a
multidimensional measure of school engagement in adolescence for use
with Icelandic adolescents. The specific aims were to:

1. Examine the extent to which a measure of school engagement (i.e.,
the BEC-SES measure) was unidimensional vs. multidimensional.

2. Examine the criterion validity of BEC-SES by comparing how different
representations (i.e., measurement models) of BEC-SES predicted
academic achievement.

3. Test the best fitting BEC-SES model for configural, weak, and strong
longitudinal factorial invariance.

Paper lll: The aim of the study was to test the hypothesized positive
reciprocal relation between school engagement and ISR during
adolescence. The specific aims were to:

1. Test the configural, weak, and strong longitudinal factorial
invariance of school engagement and ISR across four waves of
measurement during Grade 9 and Grade 10.

2. Test whether a positive reciprocal relation existed between school
engagement and ISR across the four times of measurement.

1.5.1 Significance of the study

The validation of measures of school engagement and ISR among
adolescents in Iceland are of significance for Icelandic researchers and/or
teachers who want valid measures to guide further research and
development in the field of education. Furthermore, supporting the
hypothesized reciprocal relation between school engagement and ISR is
important as it highlights how various ISR-related strategies may promote
school engagement through continued cycles of school engagement and
ISR. For instance, through learning strategies (Zimmerman, 2002),
approaches to maintain motivation in education (Wolters, 2003), adaptive
help-seeking (Newman, 2002), or other knowledge-based pragmatics, such
as practising mnemonic techniques to become a memory expert (Baltes &
Baltes, 1990). Supporting the reciprocal relation between ISR and school
engagement could prompt further examination of how these ISR-related
strategies, and others, may co-develop with school engagement and,
together, may support academic functioning.
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2 Method

The Participants, Procedure, and Measures sections of the Methods chapter
are organized by Paper I-lll respectively. The Study design section is
dedicated to the overall study design. Finally, to avoid repetition, the data
analysis section addresses both the overall analytic techniques and analyses
particular to each paper.

2.1 Participants

Five groups of students participated in the current study (see Table 3). Four
of these five groups were cross-sectional samples that were only used for
Paper I; group one: used for the first pilot (N = 139), group two: a focus-
group (N = 15), group three: used for the second pilot (N = 42), and group
four: used for pretest (N = 77). The fifth group, the main sample, was a four
wave longitudinal sample (N = 561). Each group is described in detail in the
order the data was collected in the following subsections.

2.1.1 Paper |: Group 1/First pilot

The participants in the first pilot, which compared Likert vs. forced-choice
answer options on an ISR measure, consisted of a convenience sample of
139 undergraduate students in two research methodology courses at the
University of Iceland that responded to an online questionnaire (response
ratio 32%). The average age of the students was 29.6 years, with a standard
deviation of 8.2 years, and 92% of the respondents were female.

2.1.2 Paper I: Group 2/Focus-group

The face-validity of the Likert-scale version of ISR was reviewed with a 15
student focus-group (33% girls; age 14) in a school in Reykjavik. The
participants in these the focus groups were selected by convenience by the
school principal.

2.1.3 Paper |: Group 3/Second pilot

The participants in the second pilot, examining new ISR answer options and
the inclusion of ISR distractor items, were 42 Grade 9 students (50% girls;
age 14) in a school in Reykjavik. The participants in the second pilot were
selected by convenience by the school principal.
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2.1.4 Paper I: Group 4/Pretest

The participants in the pretest, confirming the validity of a Likert version of
SOC, were 77 Grade 9 students (47% girls; age 14) in a school in Reykjavik.
The participants in the pretest were selected by convenience by the school
principal.

2.1.5 Papers | through lll: Group 5/Longitudinal sample

The fifth group of participants, the main sample, was a longitudinal sample
(N =561) of students in ninth grade at the beginning of the study in the fall
of 2012 (most born in 1998). The participants in the main sample answered
a paper survey four times at the beginning and end of Grade 9 and Grade
10. During the four waves of measurement, 539 (96%), 516 (92%), 519
(93%), and 510 (91%) participants returned a questionnaire, respectively.
After the last wave, 81% of the participants had returned a questionnaire at
all four waves of measurement.

When determining the sample size, the probability of making a false
negative decision when evaluating the statistical significance of the
coefficient of determination was set at 80%. Based on a review of previous
related correlational research, the current study needed to have sufficient
power to evaluate coefficients of determination as low as the .03 level with
one regressor. The power estimate required that a minimum of 259
students were needed to participate to fulfill the given power requirements
(Lenth, 2001).

To make the best use of the limited research funds available we limited
the study to medium to large sized schools (>20 students in the ninth
grade) in the Reykjavik area. Twenty of the 54 possible schools were
selected randomly. Fifteen of the 20 schools agreed to participate. To
ensure a sufficient group size at the school level, two ninth grade
classrooms were randomly selected within each of the 15 schools. This
method of sampling resulted in a nested data structure and introduced a
bias towards students coming from medium sized schools. This bias
however, was not considered problematic for the current study as the
research questions were only at the individual level and not at the school
level. However, to minimize the risk of making a Type 1 error when
evaluating marginally significant effects in a sample with a nested data
structure the COMPLEX feature of Mplus was used to produce correct
standard errors using a sandwich estimator based on the school and class
level clustering (see Muthén & Muthén, 1998-2012).
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Table 3. The participants described in each research paper

Paper| Paperll Paperlll

Cross-sectional samples

Pilot | (Undergraduates; N = 139) X

Focus-group (Grade 9; N = 15) X

Pilot Il (Grade 9; N = 42) X

Pretest (Grade 9; N = 77) X
Longitudinal sample

Wave 1 (Grade 9, fall; N = 539) X

Wave 2 (Grade 9, spring; N = 516) X
Wave 3 (Grade 10, fall; N =519)
Wave 4 (Grade 10, spring; N = 510)

X X X X
xX X X X

2.2 Procedure

2.2.1 Paper I: First pilot

The first pilot was conducted with the permission and help of the
supervisor of two undergraduate methodology courses at the University of
Iceland, School of Education. The supervisor notified the students of these
courses about the upcoming survey and encouraged the students to
participate. The survey was set up on survey system on the inner web of the
University. The undergraduates were encouraged to comment on the
measures in the survey by writing in a text box at the end of survey with the
guestion “If you want to say something about the measures being tested,
please write it in the text box below”. Three email reminders were sent
during a two week data collection period. As no personal information was
collected, a formal consent was not considered necessary.

2.2.2 Paper l: Focus-group

The focus-group interview was conducted with the permission and help of a
principal in Reykjavik. The researchers provided the principal with the
necessary information about the study and the principal followed the
schools protocol in notifying parents. As no personal information was
collected, a signed parental consent was not considered necessary. The
interview was conducted during school hours during a traditional 40 minute
session. Two researchers were present and 15 students. The students
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answered a Likert version of an ISR measure on paper and were urged to
ask questions and comment on the measure they were answering. The
researchers wrote down the comments made by the students. No other
record was done during the focus-group interview.

2.2.3 Paper I: Second pilot

The second pilot was conducted with the permission and help of a principal
in Reykjavik. The researchers provided the principal with the necessary
information about the study and the principal followed the schools protocol
in notifying parents. As no personal information was collected, a signed
parental consent was not considered necessary. The measure was
presented on paper. The data collection was conducted simultaneously in
two classrooms during a single traditional 40 minute session. One
researcher was present in each classroom. Each researcher read aloud a
standardized instruction text. The classroom was organized the same way
as when tests are administered.

2.2.4 Paper l: Pretest

The pretest was conducted with the permission and help of a principal in
Reykjavik. The researchers provided the principal with the necessary
information about the study and the principal followed the schools protocol
in notifying parents. As no personal information was collected, a signed
parental consent was not considered necessary. The survey was presented
on paper. The data collection was conducted simultaneously in three
classrooms during a single traditional 40 minutes session. Each researcher
read aloud a standardized instruction text. The classroom was organized
the same way as when tests are administered.

2.2.5 Paper I-lll: Main survey

The main survey was conducted with the permission and help of principals
and teachers in 15 schools in Reykjavik and neighboring municipalities.
Signed parental consent was collected as personal information needed to
be stored during the data collection period. The study was registered with
the Personal Protection Authority with the registration number S5799. The
research proposal was reviewed and approved during a formal interim
evaluation at the School of Education carried out by an evaluation
committee comprised of the supervisors and two external examiners.

The survey was presented on paper. The data collection was conducted
simultaneously in two classrooms during a single traditional 40 minute
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session. The classroom was organized the same way as when tests are
administered. Standardized guidelines were created on how to present the
survey in the classroom and graduate and undergraduate students were
trained in administering the survey. One researcher was present in each
classroom. These students and the Ph.D. candidate visited the 15
participating schools four times across three, six month intervals. Each
participant was assigned a unique identifier on a sticker that was attached
to his/her questionnaire. Graduate and undergraduate students entered
the survey data. Personal information about the participants was stored on
a password protected file server accessible only by the lead researchers,
Kristjan Ketill Stefansson and Dr. Steinunn Gestsdéttir.

2.3 Measures

In the first paper of the doctoral project, | used three versions of an
intentional self-regulation measure called SOC (Freund & Baltes, 2002). In
addition, | used a measure of self-regulation called “Self-efficacy for self-
regulated learning” (Bandura, 2006) to validate the most appropriate
version of the SOC measure to use in the final paper of the doctoral project.
In the second paper, | used a measure of school engagement called BEC-SES
(Li & Lerner, 2011). In addition, | used a measure of academic achievement
obtained from the Icelandic Educational Testing Institute to validate the
most appropriate statistical model of BEC-SES to use in the final paper of
the doctoral project. The measures used in the third, and the final, paper of
the doctoral project consisted of the previously validated measures of SOC
and BEC-SES together with a number of covariate measures (i.e., gender,
socioeconomic status, mother’s education, father’'s education, mother’s
occupation, father’s occupation, age, school name, home language, and
grade; OECD, 2012b).

For each scale measure in the final questionnaire, the model-based
reliability estimate coefficient w (Mcdonald, 1999) was calculated to
indicate the proportion of the scale variance that was due to all common
factors (Zinbarg, Revelle, Yovel, & Li, 2005). Coefficient w is analogous to
coefficient a (Reise, 2012); therefore, reliability estimates above the .70
level were interpreted as indicators of adequate reliability (Kline, 2011). All
the measures used in the doctoral project are described in detail, by paper,
below.
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2.3.1 Paper I: Intentional self-regulation (forced-choice version)

During the piloting phase of the ISR measure, ISR was operationalized by
using a short 24-item version of the SOC questionnaire (Freund & Baltes,
2002). This forced-choice version of the SOC measure included 24 forced-
choice items where the respondent selects if he or she is more similar to
Person A or Person B. The description of Persons A or B describes a self-
regulated behavior (target items) or a non-self-regulated behavior
(distractor items), respectively. This version of the SOC measure includes
four subscales; Elective Selection, Loss-based selection, Optimization, and
Compensation, each consisting of 6 items. This 24 item version of the SOC
measure has been used in research with adolescents in the U.S. and has
shown low reliability of the subscale but validity when used as a nine-item
single factor construct (Gestsdottir & Lerner, 2007). The same measure has
shown a poor fit for a three-factor structure and low reliability among older
students (age 18) in Iceland (Gestsdottir et al., 2011). This measure was
only used during the first pilot.

2.3.2 Paper I: Intentional self-regulation (first Likert version)

In accordance with results from an exploratory factor analysis on the
forced-choice and Likert versions of the SOC measure (Geldhof, Bowers, et
al., 2015; Geldhof et al., 2012) | adapted an Icelandic SOC version with five
Likert answer options labelled “Mjég miklu leyti” (e. Very Much); “Miklu
leyti” (e. Much); “Svolitlu leyti” (e. Somewhat), “Litlu leyti” (e. Little); “Alls
engu leyti” (e. Not at All). The measure consisted of the 24 items used to
indicate self-regulated behavior (target items) in the forced-choice version
described earlier. This measure was only used during the first pilot and the
focus group.

2.3.3 Paper I: Intentional self-regulation (second Likert version)

After the first pilot and the following focus group | adapted a second Likert
scale version of SOC with new answer options. The new answer options
were “Mjég likt mér” (e. Just like me); “Frekar likt mér” (e. Somewhat like
me); “Hvorki likt né dlikt mér” (e. Neither like me or not like me); “Frekar
olikt mér” (e. Not like me) og “Mjég dlikt mér” (e. Not at all like me). The
measure consisted of 18 items used to indicate self-regulated behavior
(target items) and six items used to indicate non-self-regulated behavior
(distractor items; a total of 24 items) in the forced-choice version described
earlier. This was done to examine the possible effects of reverse-coded
distractor items on the scales. This measure was only used during the
second pilot.

48



2.3.4 Paper I: Self-efficacy for self-regulated learning (SRL)

A measure of self-efficacy for self-regulated learning (SRL) was adapted for
use with adolescents in Iceland according to guidelines provided by
Bandura (2006). A double blind translation process was used to translate
the SRL measure to Icelandic. The adapted scale consisted of seven items.
The respondents were asked to rate on a five point scale how confident
they are that they can do each of the seven items. The five point scale
ranged from “cannot do” (1) to “highly certain can do” (5). A sample item is
“Get myself to study when there are other interesting things to do”. The
measurement of SRL has proven internally consistent with a coefficients
ranging from .78 of .84 in previous studies (Usher & Pajares, 2008). The SRL
measure was used during the first pilot, pretest, and during the analysis of
data from Wave 1. Coefficient w for the SRL measure at Wave 1 was .89.
Appendix A contains a list of the scale items.

2.3.5 Paper I-lll: Intentional self-regulation (ISR)

After two pilots, focus-group and pretest (see Paper 1) intentional self-
regulation (ISR) was operationalized by using a nine-item version of the SOC
guestionnaire (Freund & Baltes, 2002). The SOC questionnaire was
originally translated into Icelandic by researchers with an extensive
knowledge about the conceptual definition of SOC (Gestsdottir et al., 2011).
Researchers in Iceland and the U.S. have used the nine-item version of SOC
to measure a general ISR skill among adolescents, as discussed previously.
The single adaptive ISR skill is manifested in nine items that each describes
one of the sub-processes of SOC namely selection, optimization, and
compensation. The respondents were asked how they decide what is
important for them in life and how they go about achieving their goals in
life. Following the question, the respondent had to indicate how well a list
of statements adhered to the students behavior and/or cognitions on a five
point scale ranging from “Just like me” (5) to “Not at all like me” (1; see
Appendix B). A sample item is “I make every effort to achieve a given goal”.
Coefficient w for the ISR measure used in Paper lll was .71, .77, .77, and .82,
respectively, by wave.

2.3.6 Paper llI: Icelandic national examination

An assessment of academic achievement was retrieved from the Icelandic
Educational Testing Institute. The institute conducts standardized
achievement tests in fourth, seventh, and tenth grade every fall.
Achievement data from Grade 10 was used in the current research. In
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Grade 10 students are tested in English, Icelandic, and mathematics. The
results are given on a standardized scale that ranges from 0 — 60 with an
average of 30, and a standard deviation of 10 (lcelandic Educational Testing
Institute, 2014).

2.3.7 Paper lI-lll: School engagement

In  the current study, the Behavioral-Emotional-Cognitive School
Engagement Scale (BEC-SES), developed by Li and Lerner (2011, 2013), was
used to measure school engagement. The BEC-SES encompasses the three
components of school engagement suggested by Fredricks et al. (2004);
behavioral, emotional, and cognitive. Each component has five items (see
Appendix C). The measure has been developed and tested with students in
Grades 9 through 11 in the 4-H Study in the U.S. and has shown evidence of
cross-group and longitudinal measurement equivalence (Li & Lerner, 2012).
A double blind translation process was used to translate the measure of
school engagement to Icelandic. After the translation, the measure was
piloted, and finally pretested. During the pilot, the item “How often do you
skip classes without permission?” showed high positive skew and
considerable kurtosis (SI = 2.5; KI = 4.4; Kline, 2011). In an attempt to
correct the high positive skew and kurtosis the anchor “always” was
reworded to “almost always” during the pretest. During the pretest the
skewness and kurtosis were lower (S = 2.1; K/ = 3.4) compared to the pilot
so the change in translation was retained. During all four waves, the
respondents were asked to rate on a four-point scale how often they do
some of the five behavioral statements and how much they agree with the
ten cognitive and emotional statements (see Appendix C). The four-point
scale in the behavioral component ranged from “Never” (1) to “Almost
always” (4) and the four point scale in the emotional and cognitive
components ranged from “Strongly disagree” (1) to “Strongly agree” (4).
Coefficient w for the school engagement measure used in Paper lll was .74,
.80, .75, and .75, respectively, by wave.

2.3.8 Paper lI-lll: Background variables

Participants were asked for information about several background
variables: gender, socioeconomic status, mother’s education, father’s
education, mother’s occupation, father’s occupation, age, school name,
home language, and grade. These background questions have been used in
large scale international surveys and have shown good reliability among
Icelandic youth (OECD, 2012b).
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2.4 Study design

The study was a part of a larger research project on the positive
development of youth in Iceland, directed by Dr. Steinunn Gestsdottir. Prior
to the main data collection, two pilot studies and one pretest were
conducted where several hypotheses regarding the reliability and validity of
the measurement ISR and school engagement were tested. The main data
collection consisted of four waves of repeated group measurement with six
month intervals (see Figure 3).

— Grade 9 — — Grade 10 —_—
Wave 1 Wave 2 Wave 3 Wave 4
N Summer .
October 2012 April 2013 October 2013 April 2014

<+—— 6 months ——><——— 6 months ———»<¢——— 6months ——»

Figure 3. The main data collection consisted of four waves of repeated group
measurement with six month intervals.

The first wave took place in October 2012, the second in April 2013,
third wave took place in October 2013 and the fourth and final wave took
place in April 2014, at the end of compulsory school. After the third wave of
data collection, data from the Icelandic Educational Testing Institute was
merged with the overall data set, providing an indicator of academic
achievement in Grade 10. Data collection took place at the beginning and
end of Grade 9 and Grade 10 as the study sought to capture changes in
school engagement and ISR both within- and between-years towards the
end of compulsory school.

2.5 Data analysis

In all the research papers, a p-value of < 0.05 was considered significant.
However, the significance level was occasionally lowered (see Paper lll) to
reduce the risk of making a Type 1 error due to high power in the
longitudinal SEM analysis (N = 561; 4 waves). Model fit in factor analyses
and structural equation models was, in all three papers, estimated by
evaluating several fit indices: the chi-square statistic, the root mean square
error of approximation (RMSEA), the comparative fit index (CFl), and the
standardized root mean square residual (SRMR). Smaller chi-square, SRMR
(SRMR < .08), and RMSEA values (RMSEA < .06), and higher CFl values (>
.95) indicated a good model fit (West, Taylor, & Wu, 2013). Measurement
invariance constraints in papers Il and Il were evaluated using a guideline
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made by Cheung and Rensvold (2002), where a change of more than .01 in
the comparative fit index (CFl) indicated that the assumption of invariance
does not hold. Methods particular to each paper are addressed in the
following paragraphs.

2.5.1 Paperl

The overall aim of the study presented in Paper | was to address
measurement issues of ISR. The research hypotheses were tested by
calculating descriptive statistics, reliability, and correlation coefficients
using the SPSS 20 software package (IBM Corp., 2011) and conducting a
series of factor analyses using version 7.1 of the Mplus software package
(Muthén & Muthén, 1998-2012). The reliability of the ISR measure was
evaluated by using the Cronbach’s alpha reliability coefficient. A Cronbach’s
alpha coefficient of .7 - .8 was considered adequate (Kline, 1999).
Convergent validity was evaluated by using the Pearson product-moment
correlation coefficient and considered a coefficient up to .85 indicative of
convergent validity. A correlation coefficient higher the .85 was considered
indicative of two measures measuring the same construct (Kline, 2011).
Descriptive statistics revealed that data collected by the final version of the
ISR measure was normally distributed (see Paper I); therefore the latent
factor models were estimated using the maximum likelihood estimation
method. The estimates of latent factors were scaled using the marker
variable method of scaling (see Little, 2013).

2.5.2 Paperll

The overall aim of the study was to examine the validity of a
multidimensional measure of school engagement in adolescence for use
with Icelandic adolescents. The research hypotheses were tested by
estimating series of factor analyses and structural equation models using
version 7.3 of the Mplus software package (Muthén & Muthén, 1998-2012).
The estimates of latent factors were scaled using the fixed factor method
(see Little, 2013), setting the variance of each latent factor to unity. A
bifactor model was defined and indicated each specific factor by the items
suggested by the previously established three-factor model (see Li & Lerner,
2012). In addition, a global school engagement factor was defined by all the
items across the three specific factors. No cross-loadings or item-
correlations were allowed. Finally, for identification purposes of the
bifactor model, the correlations between all latent factors (general and
specific) were set to zero within and across measurements (Reise, 2012).
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Configural, weak, and strong longitudinal factorial invariance for the
bifactor model was established using a method for models with ordered-
categorical data described by Millsap and Yun-Tein (2004). Correlational
analysis revealed significant correlations between several variables, such as
self-reported grades, mother’s education, father’s education, and mother’s
occupation and missing cases at later waves. Accordingly, missing data were
considered to be missing at random (MAR; see Little, 2013). These
background variables were used to inform the creation of 20 imputed
datasets without missing values using the multiple imputation feature of
Mplus.

2.5.3 Paperlll

The research hypotheses for Paper Il were tested by estimating series of
factor analyses and structural equation models using version 7.3 of the
Mplus software package (Muthén & Muthén, 1998-2012). To reduce model
complexity items of each of the constructs subdimensions were aggregated,
using a method called parceling (see e.g., Bowers et al., 2016; Little, 2013).
All measures for ISR and school engagement were treated as continuous
variables. Furthermore, the latent factors were estimated and scaled using
the fixed factor method of scaling. All models were fit to the data using the
maximum likelihood estimator (see Little, 2013).

Next, a series of structural equation models with varying constraints
were fitted to the data. In order to examine the theorized reciprocal effects,
a longitudinal cross-lagged panel model was built by starting with freely
estimating a minimal set of paths (the bivariate simplex process). Next,
paths were added by evaluating information obtained from both
modification indices and theory. For each step a likelihood ratio test (LRT)
was conducted to compare the goodness of fit of the competing models. To
avoid making a Type 1 error due to the high power of the longitudinal SEM
model, a p-value less than .001 was chosen to determine a significant
difference between competing models (see Little, 2013). Correlational
analysis indicated that missing data was missing at random (MAR) and the
full-information maximum likelihood estimation method (FIML) was used to
handle missing data.
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3 Results

The results presented in this section follow the order of the three papers
that comprise this doctoral thesis. First, the development of the measure of
ISR from Paper | is described in in detail in English, as the findings from
Paper | are currently only available in Icelandic. Second, Paper Il describes
the development of the school engagement measure. Finally, Paper llI
presents the research findings on the reciprocal relations between school
engagement and ISR.

3.1 Paper l: Addressing issues regarding the measurement of
ISR

The first paper was based on data collected in two pilot studies and one
pretest where several hypotheses regarding the reliability and validity of
the measurement of ISR (i.e., the SOC measure) in adolescence were
tested. As previous research has found the SOC measure to have
problematic psychometric qualities when used with U.S. and Icelandic
youth (Geldhof, Bowers, et al.,, 2015; Geldhof, Gestsdottir, et al., 2015;
Geldhof et al., 2012), various steps were taken to ensure the validity and
reliability of the measure.

The SOC measure | started with in the current study included 24 forced-
choice items where the respondent selects if he or she is more similar to
Person A or Person B. The description of Persons A or B describes a self-
regulated behavior or a non-self-regulated behavior, respectively. This
version of the measure included four subscales; Elective Selection, Loss-
based selection, Optimization, and Compensation, each consisting of 6
items (Baltes et al., 1999). This 24 item version of the SOC measure has
been used in research with adolescents in the U.S. and has shown low
reliability of the subscale but validity when used as a nine-item single factor
construct (Gestsdottir & Lerner, 2007). The low measurement reliability laid
the grounds for the first empirical question of Paper I: Will Likert-scale
answer options make the SOC measurement more reliable and valid as
suggested by Geldhof et al. (2012)?
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3.1.1 First pilot: Comparing Likert vs. forced-choice answer
options

To compare the Likert-scale options and the forced-choice scale, a
convenience sample of 139 undergraduate students answered an online
questionnaire. At the end of the survey, the students were urged to
comment on the items and scales being tested. Twenty-one students
commented on the questionnaire and 15 of them indicated that the forced-
choice version was confusing and hard to answer and that the Likert-scale
version was easier to understand and answer. The remaining six students
had comments on other items in the questionnaire or gave answers that
were not relevant to scale development. The students’ opinions expressed
in the open-ended questions was supported by a reliability analysis that
showed that the reliability of the SOC subscales moved from being poor in
the forced-choice version to being acceptable or close to acceptable using
the Likert version (see Table 4).

Table 4. Reliability coefficients of SOC (forced-choice and Likert-scale versions)
from a pilot conducted with undergraduate students (N = 139)

Cronbach’s alpha SOC  Cronbach’s alpha SOC
(forced-choice version) (Likert-scale version)

Selection 49 71
Optimization .56 .60
Compensation .39 .66
Loss based selection .55 74
SOC (9 item version) .67 77

Both versions of the SOC measure showed significant correlation to the
theoretically related measure of self-efficacy for self-regulated learning
(SRL). The strength of the relationship was higher using the Likert version of
SOC rather than the forced-choice version (see Table 5).
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Table 5. Pearson’s correlation of SOC (forced-choice and Likert-scale versions)
with self-efficacy for self-regulated learning (SRL) from a pilot conducted
with undergraduate students (N = 139)

Correlation of SOC (forced- Correlation of SOC (Likert-

choice version) with SRL scale version) with SRL

Elective .20* 32%*
selection

Optimization 25%* A2%*
Compensation 23%* 32%*

Loss based .28** 29%*
selection

SOC (9 item A3** 49**
version)

The skewness of the scales was closer to normal distribution in the
Likert-scale version. The kurtosis was not good in the Likert-scales of
Optimization and SOC (Table 6).

Table 6. Skewness and distribution of SOC (forced-choice and Likert versions)
from a pilot conducted with undergraduate students (N = 139)

Skewness Kurtosis
S0C SOC (Likert- S0C SOC (Likert-
(forced- (forced-
. scale . scale
choice ) choice .
. version) . version)
version) version)
Elective 0.12 0.12 -0.57 -0.57
selection
Optimization -0.77 0.2 0.1 1.1
Compensation -0.45 -0.2 -0.35 0.12
Loss based -0.84 0.2 -0.16 0.74
selection
SOC (9 item -0.55 0.2 -0.28 1.31
version)

Note. Poor values are bolded.
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3.1.2 Focus-group: Inspecting the face validity of a Likert-scale
version of SOC

Considering the difficulties adults had with answering the forced-choice
versions of SOC, and the results indicating that the Likert-scale version of
SOC was equally or more valid than the forced-choice version, the Likert-
scale version was chosen to be used. Next, the face-validity of the Likert-
scale version was reviewed with a 15 student focus-group (Age 14) in a
school in Reykjavik. In the focus-group discussion, a few students pointed
out that the answer options “Not at all,” “Little,” “Somewhat,” “Much,” and
“Very much” was difficult to understand in Icelandic. The students
recommended a more common set of Likert-scale answer options: “Just like
me,” “Somewhat like me,” “Neither like me or not like me,” “Not like me,”
and “Not at all like me.” The answer options recommended by the focus-
group turned out to be more appropriate when compared to the
instructions to the original forced-choice version of the SOC questionnaire
(see Baltes et al., 1999). In addition, at this point in the development a few
of the ISR target items (25%) were replaced with the distractor items to
examine possible effects of reverse-coded distractor items on the scales.

3.1.3 Second pilot: Examining new answer options and the
inclusion of distractor items

Another pilot study was conducted with 42 Grade 9 students, in another
school in Reykjavik, to examine if the change of answer options from “Not
at all,” “Little,” “Somewhat.” etc. to “Just like me,” “Somewhat like me,”
etc. would change distribution of the answers and the possible changes of
including a few ISR distractor items in the Likert-scale version. The results
indicated that the change in answer options had a beneficial effect on the
distribution of the answers to the ISR target items compared to answers
previously given by undergraduate students (see Table 6). These results
were later supported in another pretest (see Table 9). However, the
reliability coefficients (see Table 7) were unacceptable when including the
ISR distractor items. Further analysis revealed that many of the ISR reverse
coded distractor items showed negative inter-item correlations to other
items in the scales. Therefore, after the second pilot study, the inclusion of
ISR distractor items was not considered in the final Likert-scale version.
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Table 7. Reliability coefficients of SOC (Likert version) including reverse coded ISR
distractor items from a second pilot with 14 year old students (N = 42)

Cronbach’s alpha SOC (with ISR distractor items)

Elective selection .49
Optimization .35
Compensation .28
Loss based selection A48
SOC (9 item version) .57

3.1.4 Pretest: Confirming the validity of a Likert version of SOC

After the focus-group and two rounds of pilot testing, a final version of the
guestionnaire was pretested with 14 year old students in a school in
Reykjavik (N = 77). The final version included the SOC questionnaire with 24
ISR target items and the following Likert-scale answer options: “Just like
me,” “Somewhat like me,” “Neither like me or not like me,” “Not like me,”
and “Not at all like me.” The results showed an acceptable reliability for the
scales of Optimization and Loss-based selection. The Selection scale also
had acceptable reliability by deleting the item: “I concentrate all my energy
on few things.” (see Table 8). The compensation scale still had questionable
reliability in contrast with the undergraduate students tested previously,
wherein the Compensation scale had acceptable reliability (see Table 4).
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Table 8. Reliability of SOC (Likert version) with ISR target items only from a
pretest with 14 year old students (N = 77)

C h’
rlo:bac > Cronbach’s
apha S0C a1pha o
(Likert- . . Items reducing reliability
if one item
scale
. deleted
version)
Selection 49 .64 a) | concentrate all my
energy on few things.
Optimization 71 72 f) When | want to achieve
something difficult, | wait for
the right moment and the
best opportunity.
Compensation A4 .49 d) When something does not
work as well as before, | get
advice from experts or read
books.
Loss based .80 .81 s) When | can’t do something
selection as well as | used to, | think
about what exactly is
important to me.
SOC (9 item 77 .78 r) | always pursue goals one
version) after the other.

Note. Item improving alpha by more than .1 when deleted is bolded

Item analysis during the second pilot study indicated that the new Likert-
scale answer options (“Just like me,” “Somewhat like me”...etc.) yielded a
distribution closer to normal than did the response options used in the first
pilot study (“Not at All,” “Little,” “Somewhat”... etc.). This finding was
supported in the pretest, as the previous kurtosis of the Optimization and
SOC (nine-item version) Likert-scales in the first pilot study was reduced to
a good value in the pretest (see Table 9).
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Table 9. Skewness and kurtosis and correlation with self-efficacy for self-
regulated learning from a pretest with 14 year old students (N = 77)

Correlation of SOC (Likert Skewness Kurtosis
version)

with self-efficacy for self-
regulated learning

Selection .10 -0.13 0.15
Optimization A5** 0.05 -0.78
Compensation .18 0.03 0.29
Loss based 21 -0.3 -0.7
selection

SOC (9 item L51x* 0.15 -0.57
version)

Note. **significant at the .01 level; * significant at the .05 level.

3.1.5 Conclusions from the development of the Icelandic version
of the SOC measure

Based on the results of the two pilots, the focus-group, and the pretest, the
final version included a 24 item version of the SOC questionnaire with ISR
target items only, using the following answer options: “Just like me,”
“Somewhat like me,” “Neither like me or not like me,” “Not like me,” and
“Not at all like me.” Consistent with previous studies with U.S. youth using
SOC as a single nine-item construct, this measure seemed to give the most
valid measure of ISR among Icelandic youth.

3.1.6 Confirmatory factor analysis of the Icelandic SOC measure

Data from Wave 1, in the main longitudinal study, provided sufficient power
(N = 539) to perform a confirmatory factor analysis on the SOC measure
(see Brown, 2015; Little, 2013). At first, a three-factor correlated attributes
model was fit to the data as described by theory (Baltes et al., 1999). The
three-factor model did not fit the data well ()(2 =574.72, p = 0.00; SRMR =
.07; RMSEA = .08 (ClI = .08-0.09); CFl =.82). On closer inspection, the
correlation among the three factors was very high (r =.79 to .98). In light of
the high correlations between the three factors a model with a single nine-
item general SOC factor was tested instead of the three-factor model and
plans for fitting a four factor model (including loss-based selection) were
not considered further. The use of a nine-item general SOC factor in
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adolescence is in accordance with recommendations from prior research in
the U.S. (Gestsdottir et al., 2009; Zimmerman et al., 2007).

When the nine-item general SOC factor was fit to the data, the fit indices
revealed a good fit ()(2 =70.03, p = .00; SRMR = .04; RMSEA = .06 (Cl = .04-
.07); CFl = .95). The reliability of the nine-item SOC factor was acceptable (a
= .75). Finally, longitudinal configural invariance was confirmed by fitting
the nine-item model to data from Wave 2 ()(2 =58.34, p = 0.00; SRMR = .03;
RMSEA = .05 (Cl = .031-.07); TLI = .96; CFl = .97). The model fit remained
good at Wave 2. The reliability of the nine-item SOC factor at Wave 2 was
also good (a = .84). A single factor structure using nine-items from the SOC
questionnaire indicated a good fit, as has been found by previous research
with adolescents in other cultures (see Table 10). These results indicated
that a single factor, nine-item SOC measure with Likert answer options gave
a reliable and valid measure of ISR among students at the beginning and
end of ninth grade in Iceland.
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Table 10. SOC items remaining after a confirmatory factor analyses among 14 and
18 year old participants in Iceland and 11-13 year old participants in the
U.S. (adapted from Paper 1)

Iceland U.S.

14 14* 18* 11# 12# 13+

Selection items

m)  When | decide upon a goal, | stick to it X X X X X X
r) | always pursue goals one after the other X X X X X X
a) | concentrate all my energy on a few things

b) | consider exactly what is important for me

k) | always focus on the one most important

goal at a given time
)] When | think about what | want in life, |
commit myself to one or two important goals
Optimization items
c) | keep trying until | succeed at a goal X X X X X X

f) When | want to achieve something, | can wait
for the right moment

g) I think about exactly how | can best realize my « « « «
plans
h) I make every effort to achieve a given goal X X X X X X

j) When | have started something that is
important to me, but has little chance at X X X X X X
success, | make a particular effort

n) When | want to get ahead, | take a successful
person as a model

Compensation items

e) For important things, | pay attention to

. X X X X
whether | need to devote more time or effort
0)  When things don’t work the way they used
. X X X X X
to, | look for other ways to achieve them
g)  When something doesn’t work as well as
X X X X X X

usual, | look at how others do it

d)  When something does not work as well as
before, | listen to advisory broadcasts and
books as well

i) When things don’t work the way they used
to, | look for other ways to achieve them

p)  When | can’t do something as well as | used
to, then | ask someone else to do it for me

Note. The numbers refer to the age of the participants; *(Gestsdottir et al.,
2011); #(Gestsdottir & Lerner, 2007); +(Zimmerman et al., 2007).
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3.2 Paper ll: Addressing issues regarding the measurement of
school engagement

The aim of Paper Il was to examine the validity of a multidimensional
measure of school engagement in adolescence for use with Icelandic
adolescents. School engagement involves cognitive, emotional, and
behavioral components that overlap conceptually (Fredricks et al., 2004).
This conceptual ambiguity has led to measures that have consisted either of
one general factor or of separate correlated factors. However, neither
approach can sufficiently account for both the uniqueness and the overlap
of the subcomponents (Betts, 2012).

During the pretest, described in the previous section, the school
engagement measure (Li & Lerner, 2013), indicated adequate reliability (a =
.69 to .84) for all the school engagement subscales (i.e., behavioral
engagement, emotional engagement, and cognitive engagement).
However, during later analysis, a discrepancy in model results appeared.
When the traditional correlated attributes model was used, only behavioral
engagement predicted later academic achievement (B = .71). However,
when a unidimensional or a hierarchical model was used the prediction
went from very strong (B = .71) to strong (B = .51). Due to the discrepancy
observed, it became necessary to determine, using a bifactor model, the
degree to which the school engagement measure was unidimensional
versus multidimensional. This work became the subject of the second paper
of the Ph.D. project. The results of this inspection are summarized in the
following section, for detailed results see Paper Il.

3.2.1 Confirmatory factor analyses of the school engagement
measure

The WLSMV estimation method was used to fit three measurement models
to the data: a one-factor model, a three-factor model, and a bifactor model.
Model identification was established by fixing the variance of each latent
variable to unity. Model fits are in Table 11. The one-factor model exhibited
inadequate fit (x* (90) = 552.37; CFl = .90; RMSEA = .10) because of large
chi-square and RMSEA values and a low CFl value. The three-factor model
showed a good fit (x> (87) = 227.68; CFl = .97; RMSEA = .05), with a
significant reduction in the chi-square value compared to the nested one-
factor model. In addition, the three-factor model showed an acceptable
RMSEA value and a good CFl value. The bifactor model, however, provided
the best fit of the three models, with the lowest chi-square value and good
RMSEA and CFI values (x* (75) = 149.89; CFl = .98; RMSEA = .04). A chi-
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square difference test using the DIFFTEST option in Mplus confirmed that
the three-factor model fit the data better than the nested one-factor model
(AX%(3) = 211.65, p < .001), and that the bifactor model fit the data better
than the three-factor model (Ax*(12) = 87.84, p < .001).

Table 11. CFA fit statistics for the Behavioral-Emotional-Cognitive School
Engagement Scale measurement models at Wave 1 (reproduced from
Paper Il)

X s df Ay Adf CFI  RMSEA

One-factor 552.373 15.52 90 90 .10
model

Three-factor 227.675 8.17 87 324.70 3 97 .05
model

Bifactor 149.885 5.38 75 77.79 12 98 .04
model

Note. These are average results over 20 data sets; Chi-square difference tests
were conducted between nested models at Wave 1 with non-imputed data.

The standardized factor loadings of the different models are in Table 12.
The one-factor model was well defined and highly reliable (w = .93), with
factor loadings ranging from .42 (participation in classroom discussions) to
.79 (caring about the school). The three-factor model was well defined and
reliable (behavioral engagement, w = .82; emotional engagement, w = .87,
and cognitive engagement, w = .90), with factor loadings ranging from 0.49
to 0.88. All the subfactors in the three-factor model correlated strongly
with each other, with latent correlation coefficients ranging from r = .65
between emotional and cognitive engagement to r = .72 between cognitive
and behavioral engagement. The remaining correlation between emotional
and behavioral engagement was r = .66.

The general school engagement scale in the bifactor model was also well
defined and highly reliable (w = .93), with factor loadings ranging from 0.40
(come to class unprepared) to 0.76 (learn as much as | can at school).
Although also highly reliable (behavioral engagement, w = .84; emotional
engagement, w = .87, and cognitive engagement, w = .91), the three
specific factors were less well defined than the general factor. All the
specific factor loadings were significant at the p < .01 level, although one
behavior engagement factor item, which refers to participation in class
discussions (Iltem 4), showed a particularly low loading (see Table 12 and
Appendix C).
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Table 12. Standardized factor loadings of the three measurement models for the
Behavioral-Emotional-Cognitive School Engagement Scale at Wave 1
(adapted from Paper Il)

One-

tactor Three-factor Bifactor
Nr. SES B E C G-SES S-B S-E S-C
1 0.48** 0.56** 0.40** 0.82**
2 0.70**  0.80** 0.67** 0.46**
3 0.67** 0.74** 0.64**  0.30**
4 0.42**  0.49%* 0.44**  0.11**
5 0.70**  0.85** 0.74**  0.20%**
6 0.74%* 0.81%** 0.64** 0.45%*
7 0.79** 0.88** 0.64** 0.67**
8 0.75** 0.83** 0.62** 0.56**
9 0.55** 0.62** 0.47%* 0.41%*
10 0.58** 0.66** 0.56** 0.29**
11 0.75** 0.81%** 0.76** 0.21%*
12 0.75** 0.85** 0.74%** 0.39%*
13 0.73** 0.76** 0.60** 0.51**
14 0.72** 0.77** 0.64** 0.47**
15 0.74** 0.80** 0.60** 0.67**

**p < 0.01; Note. These are average results over 20 data sets; SES = School

Engagement Scale; B = Behavioral; E = Emotional; C = Cognitive; G-SES = General

School Engagement Scale; S-B = Specific behavioral; S-E = Specific emotional; S-C =

Specific cognitive.
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3.2.2 Criterion validity: Latent regression analyses of school
engagement and academic achievement

Icelandic national examination scores (INE) were added at Wave 3, as a
continuous outcome variable, to the three-factor and the bifactor
measurement models from Wave 1 to assess the relative performance of
the different measurement models in predicting academic achievement
(see Figure 4). The one-factor model was not included due to the poor
model fit established in the CFA (see Table 11).

The WLSMV estimation method was used to fit these structural equation
models to the data, and model identification was enabled by setting the
variance of each latent variable to unity. The fit indices of the models and
latent regressions are shown in Table 13. The three-factor and the bifactor
models showed a good fit; the bifactor model at Wave 1 fit the data
significantly better than the three-factor model according to a chi-square
difference test using the DIFFTEST option in Mplus (Ax*(13) = 61.25, p <
.001).
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Figure 4. Empirical results of a structural equation model where a bifactor model
of school engagement at the beginning of Grade 9 (Wave 1) predicts
Icelandic national examination scores at the beginning of Grade 10
(Wave 3). Total number of participants = 561. The variances of the latent
factors were set to unity to allow for identification. For clarity, only
significant (p < .01) factor loadings and regression coefficients are shown
in the diagram. Non-significant regression coefficients and fit indices can
be found in Table 13. Adapted from Paper II.
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Table 13. SEM fit statistics and standardized regression coefficients of the school
engagement measurement models at Wave 1 predicting Icelandic
national examinations scores (Icelandic, mathematics, and English
combined) at Wave 3 (reproduced from Paper Il)

X s df CFl RMSEA R* B
Three-factor model 263.462 7.09 129 .97 .04 .36
Behavioral engagement 0.73**
Emotional engagement -0.09
Cognitive engagement -0.12
Bifactor model 204.369 5.21 116 .98 .04 .36
General school engagement 0.51**
Specific behavioral engagement 0.25**
Specific emotional engagement -12
Specific cognitive engagement -.13

**p <0.01; *p <.05; Note. These are average results over 20 data sets; Chi-square
difference tests between nested models at Wave 1 were conducted with non-
imputed data.

3.2.3 Factorial invariance of the bifactor model of school
engagement

Finally, in order to ensure that the structure of school engagement did not
substantially vary over time, the last analytic step was to test factorial
invariance of the bifactor solution, the consistency of measurement of the
bifactor model was examined by testing configural, weak, and strong
factorial invariance across the four waves of available data. Scale
identification was obtained by using guidelines described by Millsap and
Yun-Tein (2004), the results can be seen in Table 14. The configural
invariance model showed excellent fit with an average CFl of .978 and a
standard deviation of only .001 across the 20 datasets. The weak invariance
model was specified by fixing the individual factor loadings to be equal
across the four waves. This specification caused a very small improvement
in model fit, increasing the CFl by .001 while the standard deviation of the
CFl remained small (.001). The strong invariance model was further
specified by fixing individual thresholds to be equal across the four waves.
The strong invariance model gave the same CFl and standard deviation as
the weak invariance model. Differences in CFl between invariance models
were well below the .01 criterion chosen for the comparison, which
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supported configural, weak, and strong factorial invariance across the four
waves.

Table 14. Model fit statistics for the tests of measurement invariance of general
and specific aspects of behavioral, emotional and cognitive engagement
across four waves (reproduced from Paper Il)

X s df DX Adf CFl s RMSEA s
Configural 1843.028 9.43 1536 978 .001 .019 .000
model
Weak 1909.856 11.25 1614 66.83 78 .979 .001 .018 .000
Invariance
Strong 1987.091 11.49 1692 77.24 78 979 .001 .018 .000
Invariance

Note. These are average results over 20 data sets.

In the three-factor model, only the behavioral engagement factor
strongly predicted subsequent INE scores (B = 0.73, 95% Cl [0.49, 0.98]). In
contrast, the bifactor model at Wave 1 produced two separate direct
effects. The general school engagement factor produced a strong direct
effect (B = 0.51, 95% Cl [0.37, 0.65]) and, in addition, the specific behavioral
engagement factor produced a moderate direct effect (B = 0.25, 95% Cl
[0.06, 0.44]) on the INE scores. The specific emotional and specific cognitive
factors had weak and non-significant effects. The bifactor and three-factor
school engagement models at Wave 1 both explained 36% of the variance
of the INE scores.

3.3 Paper lll: The reciprocal relation between school
engagement and ISR

Based on the relational developmental systems metatheory, the 5 Cs model
of PYD (see Figure 1) and the model of motivational dynamics (see Figure 2)
| have argued for the importance of, and bidirectional relation between
school engagement and ISR. More specifically, | argued for the reciprocal
effects between school engagement and ISR during the end of compulsory
school in Iceland. This theoretical argument was supported with empirical
data in Paper Ill by testing the hypothesis that a positive reciprocal relation
existed between school engagement and ISR across four waves of data with
students in Grades 9 through 10.
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3.3.1 Longitudinal invariance of school engagement and ISR

In order to ensure that the same latent construct was being measured at
each measurement occasion, the maximum likelihood estimation method
was used to fit a series of bivariate longitudinal measurement models with
varying constraints to the data. The residual variances of the corresponding
indicators were allowed to correlate over time and estimates of latent
factors were scaled using the fixed factor method of scaling. The configural
model gave an excellent fit to the data, with CFl (.99) and RMSEA (.026).
Next, each factor loading was constrained to be equal across time, these
constraints led to a minor decrease in model fit (ACFI = .003), suggesting
weak factorial invariance. In addition, each intercept was constrained to be
equal across time. Again, these constraints led to a minor decrease in
model fit (ACFI = .005), suggesting strong factorial variance for the bivariate
longitudinal measurement models (see Table 15).

Table 15. Model fit statistics for the tests of measurement invariance of ISR and
school engagement across four waves (reproduced from Paper Ill)

RMSEA

N daf p RMSEA  90%Cl  CFl  ACFI
Null model 7196.109 312 <.001 --- - - -—-
Configural 259.337 188 <.001 .026 .018;.033 .990 ---
invariance
Weak 288.789 200 <.001 .028 .021;.035 .987 .003
invariance
Strong 334.242 212 <.001 .032 .025;.038 .982 .005
invariance

3.3.2 Descriptive estimates of the latent variables

Latent variable estimates derived from the well-fitting strong invariance
model revealed small mean differences in school engagement (d.x = 0.14)
and very small differences in ISR (dm.x = 0.05) across the four waves of
measurement (see Table 16). An omnibus test of the latent means indicated
marginally significant differences (Ax*(5) = 19.20, p = .002) of school
engagement and ISR across the four waves measured. In general, school
engagement tended to be slightly lower during the end of the school year
compared to the beginning of the school year (see Table 2).

71



Table 16. Standardized latent means for school engagement (SES) and ISR
measured at the beginning and the end of Grade 9 (Waves 1 and 2) and
Grade 10 (Waves 3 and 4; reproduced from Paper lll)

Wave 1 Wave 2 Wave 3 Wave 4

M SD M SD M SD M SD
ISR 0.00 1 0.05 1.18 0.02 1.19 0.03 1.31
SES 0.00 1 -0.14 1.18 -0.01 1.06 -0.11  1.13

Note: ISR = Intentional self-regulation; SES = School engagement scale.

Correlational estimates (see Table 17) revealed very strong correlations
(r ranged from .78 to .82) between measures of school engagement at
successive time points. Similarly, the correlations between ISR at successive
time points were strong (.63 to .71). Furthermore, the analysis revealed
strong correlations between school engagement and ISR within each
measurement occasion (.56 to .67), as well as strong correlations between
school engagement and ISR across consecutive measurement occasions (.50
to .66).

In sum, the latent means and correlations indicated that the measures
of school engagement and ISR were assessing the two constructs in a
reliable way across time. In addition, the strong within- and between-
construct associations indicated the potential of detecting cross-lagged
effects by fitting a structural model to the data.
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Table 17. Latent bivariate correlations between school engagement and ISR
derived from the baseline model (strong invariance) across waves
(reproduced from Paper Ill)

ISR SES

v @ @6 @ 6 6 (7) (8

ISR Wavel (1) -
Wave2 (2) 070 -
Wave3 (3) 0.61 0.71 -
Wave4 (4) 0.53 0.66 0.63 -
SES Wavel (5) 0.64 059 051 042 -
Wave?2 (6) 0.55 0.63 059 043 082 -
Wave3 (7) 0.54 0.58 067 050 075 078 -
Wave4 (8) 0.50 0.54 0.66 0.56 069 0.75 0.79 -

Note: N = 561; All correlations significant at p <.001 level; ISR = Intentional self-
regulation; SES = School engagement scale.

3.3.3 Longitudinal structural models

After establishing strong factorial invariance, the strong invariance
measurement model was used as a baseline model to further test a series
of longitudinal structural equation models in a nested hierarchical manner
(see Little, 2013). First, a model of the bivariate simplex process was fit to
the data. This first model gave a good fit to the data (see Table 18) but the
fit was significantly worse than the baseline model (Ax*(18) = 126.48, p <
.001). The addition of contextual effects, by allowing measures at Wave 1 to
predict measures at Wave 3, and by allowing measures at Wave 2 to predict
measures at Wave 4 (i.e., school start/end effects; see Little, 2013),
improved the model fit but the model still fitted the data worse than the
baseline model (Ax*(14) = 58.21, p < .001). The addition of partial cross-
lagged effects (i.e., ISR predicting school engagement) further improved the
model fit and the model was no longer significantly worse fitting than the
baseline model (Ax*(11) = 24.73, p = .01). Next, the full cross-lagged model
was fitted to the data, this model did not significantly reduce the model fit
compared to the baseline model (Ax*(8) = 8.62, p = .38), and gave the best
fit to the data of all the longitudinal structural models (x* (220) = 342.87;
RMSEA = .04; CFl = .98). In addition, the full cross-lagged model was
compared to a constrained model where the cross-lagged paths were
constrained to be equal across time (see e.g., Engels et al.,, 2016). The
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constrained cross-lagged model did not fit the data significantly worse than
the full cross-lagged model (Ax*(4) = 5.61, p = .23) and was retained as the
most appropriate model to answer the research question.

Table 18. Summary results from the bivariate model building process (reproduced
from Paper Ill)

X df By’ Adf p RMSEA  CFl

Baseline (strong  334.242* 212 - - - .032 .982
invariance)

Bivariate simplex 460.724* 230 126.482 18 <.001 .042 .966

Contextual 392.456* 226 58.214 14 <.001 .036 .976
Partial cross- 358.967* 223 24.725 11 .010 .033 .980
lagged

Full 342.866* 220 8.624 8 375 .032 .982

unconstrained
cross-lagged

Full constrained 348.474* 224 5.608 4 .230 .032 .982
cross-lagged

Final model with  556.271* 315 - - - .037 .966
covariates

Note: N = 561; * = significant at p <.001 level.

Finally, a set of common covariates (i.e., gender, socio-economic status,
parents education and occupation, and self-reported grades) were included
in the final model to avoid confounding the relations between the main
study variables. The covariates were treated as time-invariant and included
in the model as predictors for Wave 1 constructs only, covariates with less
than marginally significant effects were excluded from the model one-by-
one until only covariates with marginally significant effects (p < .10)
remained (see Little, 2013). The final model gave a good model fit (x> (315)
= 556.271; RMSEA = .04; CFl = .97). The final covariate effects (excluded
from Figure 5) included small effects of gender (B = .10) and mothers’
education (B = .15) on school engagement, and a small effect of fathers’
education (B = .08) on ISR. Furthermore, self-reported grades showed a
strong effect (B = .36) on ISR and a very strong effect on school engagement

(B =.57).
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Figure 5 shows the final standardized structural model with cross-lagged
paths constrained to be equal over time. The figure shows that school
engagement and ISR were not stable over time. In fact, school engagement
and ISR were significantly less stable during Grade 10 then during Grade 9
(Wald(2) = 41.99, p < .001). Significant cross-lagged effects (B = .09 to .21)
were found for both school engagement and ISR across the three intervals
observed in this study, confirming the hypothesized reciprocal effects
between school engagement and ISR during adolescence. A follow-up test
confirmed that the two groups of cross-lagged effects were not significantly
different from each other (Wald(1) = 12.08, p = .72). However, as the effect
size were small, and research has previously not been able to confirm both
of the hypothesized cross-lagged effects in the same model, the two groups
of cross-lagged effects were not constrained to be equal.

In sum, the final model, including three covariate variables, revealed
significant cross-lagged effects across the three intervals for school
engagement and ISR confirming the hypothesized reciprocal relation
between the two constructs. Furthermore, the model-building process
revealed a decrease in the stability of both school engagement and ISR
from Grade 9 to Grade 10.
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I Grade 9 | Summer | Grade 10 I
Wave 1 Wave 2 Wave 3 Wave 4
Selection || Optimization || Compensation Selection || Optimization || Compensation || Selection || Optimization | Compensation Selection || Optimization || Compensation
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Figure 5. Cross-lagged panel model showing the standardized reciprocal influences between school engagement and ISR at the
beginning and end of Grade 9 and Grade 10 in Iceland. The correlating residuals, covariates, and contextual effects are not
shown to increase clarity. All the effects in the figure were significant at the p < .01 level.
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4 Discussion

The overall aim of the doctoral project was to test the hypothesized
positive reciprocal relation between school engagement and ISR during
adolescence. This hypothesis was supported, thereby supporting theories
that claim that ISR skills are a key element in the promotion of school
engagement (Skinner & Pitzer, 2012). These findings are different from at
least, two prior studies (Berger & Karabenick, 2011; Ning & Downing, 2010)
that found relations between school engagement and ISR and tested, but
did not confirm, the hypothesized positive reciprocal relation between
school engagement and ISR.

The doctoral project described in this dissertation focused on (1) the
operationalizing of ISR, (2) the operationalizing of school engagement, and
(3) the relations between school engagement and ISR in adolescence. The
first two aims were achieved by the two studies described in Papers | and Il,
and the third aim was achieved by the study described in Paper IIl, where a
longitudinal reciprocal relation between school engagement and ISR was
supported. The doctoral project as a whole, suggests that school
engagement and ISR are mutually reinforcing during adolescence. In the
following sections, the main results of each paper are discussed. A special
emphasis is placed on Paper | as those results are currently only available in
Icelandic.

4.1 Paper l: Addressing issues regarding the measurement of
ISR

The main aim of the first paper was to investigate the factor structure and
the convergent validity of a multidimensional measure of ISR skills called
SOC. SOC involves three component processes called selection,
optimization, and compensation (Freund & Baltes, 2002). Prior research
from the U.S. has suggested that adolescents do not reliably differentiate
between the three processes and proposed a way to improve the validity of
the SOC measure in adolescence by modeling SOC as a nine-item single-
factor instead of three six item factors (Gestsdottir et al., 2011; Gestsdottir
& Lerner, 2007; Zimmerman et al., 2007). Prior to the current research a
nine-item single-factor measure of SOC had not been supported with
Icelandic 14 year old adolescents (Gestsdottir et al., 2011). As previous
research has found the SOC measure to have problematic psychometric
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qualities when used with U.S. and Icelandic youth (Geldhof, Bowers, et al.,
2015; Geldhof, Gestsdottir, et al., 2015; Geldhof et al., 2012), various steps
were taken to ensure the validity and reliability of the measure. The aim of
the first paper was twofold. First, to investigate the benefits of using Likert-
type answer options for the SOC measure instead of the original forced-
choice answer options and, second, to conduct a confirmatory factor
analysis (CFA) to test the presence of a nine-item single-factor of the SOC
measure as proposed by earlier research.

The use of Likert-type answer options in measuring SOC had several
benefits. The amount of error variance involved in the measure decreased
(i.e., higher reliability) and the distribution of scores became more normal.
A nine-item general factor structure was supported at both the beginning
and the end of Grade 9, which indicated longitudinal configural invariance
of the SOC measure during Grade 9. An earlier study on the forced-choice
version of the SOC measure among 14-year-old students in Iceland did not
confirm a nine-item general structure. Therefore, it seems that the adapted
Likert-type answer options had a positive effect on the validity of the SOC
measure compared to the earlier forced-choice version.

The results of Paper | indicated that Icelandic adolescents, like U.S.
adolescents, did not reliably differentiate between the different subfactors
of the SOC measure. In particular, Icelandic adolescents did not
differentiate between items intended as manifestations of optimization and
compensation, as the correlation between those subfactors was close to
perfect (r = .98; see Paper 1). The results of Paper | indicated that the factor
structure of SOC existed as a general factor in adolescence but might be
less developed during adolescence than in adulthood. Finally, the problems
that adolescents had with answering negatively worded items during the
pilot studies were pronounced, and might be indicative of a more general
issue that young respondents have with negatively worded self-report
questions. The use of negatively worded items with young respondents is a
methodological concern that needs further research. The results of Paper |
were important for the current study, as they informed a valid and reliable
measure of ISR to test the main study hypothesis on the reciprocal relation
between school engagement and ISR.

According to the findings presented in Paper I, adolescents did not
reliably differentiate between the selection, optimization, and
compensation subfactors of the SOC measure. The high correlation
between the proposed subfactors might be an artifact of the wording of the
questions. The questions were originally made for adults and might
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therefore not be as well suited to reflect ISR in the lives of adolescents.
Future research might consider taking a qualitative approach by observing,
or interviewing adolescents (see e.g., Fredricks et al., 2016) in order to
refine the conceptual understanding of ISR skills in adolescence.

4.2 Paper ll: Addressing issues regarding the measurement of
school engagement

The main aim of the second paper was to investigate the factor structure
and the predictive validity of a multidimensional measure of school
engagement. School engagement involves cognitive, emotional, and
behavioral components that overlap conceptually. Prior research had
suggested that, of the three components, only behavioral engagement
predicted academic achievement more so than emotional engagement and
cognitive engagement (see Chase et. al., 2014; Li & Lerner, 2010). However,
the high correlation among the subfactors of school engagement indicated
that the traditionally used correlated attributes model might be insufficient
in explaining the variance observed in the scale items.

The study in Paper Il revealed that academic achievement was best
predicted by a general factor of school engagement that was manifested in
all the school engagement items, regardless of their content origin.
Furthermore, the bifactor analysis revealed that a substantial part of the
effect on academic achievement, which had previously been ascribed to
school engagement, was due to a factor not related to general school
engagement, namely specific behavioral engagement. In other words, as
shown by the latent factor of specific behavioral engagement, it is possible
to attend school and finish homework, without showing signs of general
school engagement, and such behavior also predicts academic achievement
above and beyond general school engagement. Further research is needed
to develop and confirm the existence of the specific behavioral engagement
factor and its implications for academic achievement. The finding that
academic achievement is most accurately predicted by modeling school
engagement as a general factor is in contrast with previous findings, which
indicated that, of the three school engagement components, only
behavioral engagement predicted academic achievement (see Chase et al.,
2014; Li et al., 2010).

In sum, the results of Paper Il are consistent with Christenson et al.
(2012, pp. 816-817) definition of school engagement as consisting
behavioral (including academic), cognitive, and affective subtypes without
any one subtype outweighing the other two in the definition of general
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school engagement. The significantly better fit of the bifactor model
suggests that, rather than being unidimensional or multidimensional, school
engagement is characterized by both a single and multiple dimensions.
Furthermore, the results showed that important secondary dimensions are
lost (i.e., specific behavioral engagement), when using nested models, such
as a three-factor model, to predict academic achievement. The results of
Paper Il were important for the current study, as they informed a holistic
and valid measure of school engagement to test the main study hypothesis
on the reciprocal relation between school engagement and ISR.

Shortly after the publication of Paper Il, Wang et al. (2016) published a
similar study that also supported the bifactor structure of school
engagement. This second study took a domain specific approach and
measured school engagement in math and science in middle and high
school in the United States. The findings suggested that school engagement
was comprised of multiple related yet distinct measures that supported a
bifactor structural model. As such, the findings of Wang et al. (2016) further
suggest that a bifactor model is the appropriate way to represent an
integrated and holistic measure of school engagement.

The analysis in Paper |l suggests that school engagement is a general
factor that is simultaneously manifested in behavioral, emotional, and
cognitive items. It is important to clarify that defining school engagement as
a general factor does not mean that every meaningful manifestation of
school engagement has been discovered. On the contrary, research into
different subdimensions of school engagement should be encouraged, as
they are likely to help researchers and educators to better understand
school engagement conceptually. A more nuanced conceptual
understanding of the multiple related subdimensions of school engagement
can provide directions for researchers and educators to develop ways to
promote school engagement that fit students with different strengths in
environments with different assets. An example of such recent line of
research can be found both in the work on social engagement (Fredricks et
al., 2016), situational engagement (Shernoff et al., 2016), and the possible
dark side of engagement (Salmela-Aro, Moeller, Schneider, Spicer, &
Lavonen, 2016).

The dark side of engagement refers to findings that suggest that above
average levels of school engagement do not necessarily relate to a positive
school experience. Recent work on such possible dark sides of engagement
is of special relevance to the current research for methodological and
theoretical reasons. Using a person-centered approach Tuominen-Soini and
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Salmela-Aro (2014) found that almost one in every four Finnish students
experienced above levels of both school engagement and exhaustion
simultaneously. This subgroup was also likely to develop depressive
symptoms during the course of the study. Salmela-Aro et al. (2016) also
pointed out that despite being engaged in school this subgroup might need
specific support to maintain their motivation and resist burnout. The
identification of this subgroup directly relates to the main hypothesis of the
current study as these students (who may first not be seen at a risk of
burnout) might nonetheless need specific support to develop their ISR skills
to maintain their school engagement.

Methodologically, finding a subgroup of simultaneously engaged and
exhausted students is of interest as it points out the limitations of the
variable-centered approach used in most studies of school engagement,
including the current one. It may be that a subgroup with high levels of
school engagement and low levels of ISR skills exists in our data, although
the normative trend points to a positive reciprocal relation between the
two constructs. Further, person-centered analysis on the development of
school engagement and ISR is needed on the current dataset to avoid
falsely inferring variable-oriented research results to the person-level.

4.3 Paper lll: The reciprocal relation between school
engagement and ISR

The promotion of school engagement is widely considered a central focus
for school reform and the design of learning environments (Shernoff, 2013).
This focus stems from growing evidence that links school engagement
negatively with school dropout and positively with indicators of academic
achievement and well-being (Christenson et. al., 2012). In addition, it has
been suggested that ISR skills are a key element in the promotion of school
engagement (Skinner & Pitzer, 2012). However, to my knowledge, little or
no direct evidence exists about the hypothesized reciprocal relations
between school engagement and ISR skills.

The principal aim of Paper Il was to test the hypothesis that a positive
reciprocal relation existed between school engagement and ISR during the
last two years of compulsory school in Iceland. This hypothesis was
supported by modeling a cross-lagged relation between school engagement
and ISR during the three intervals studied (see Figure 3). The findings
indicated ISR as a part of one of the feedback loops relating to school
engagement as suggested by the model of motivational dynamics (see
Figure 2; Skinner & Pitzer, 2012).
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Knowledge about the relative importance of school engagement and ISR
has implications for those interested in promoting academic success in
adolescence. Supporting the hypothesized reciprocal relation of school
engagement and ISR suggests that ISR skills may be an important element in
the promotion of school engagement and academic success (Skinner &
Pitzer, 2012). Consequently, the current findings support further research
on the inclusion of ISR skills in the design of optimal learning environments
for school engagement.

The cross-lagged panel model also revealed differences in the stability of
ISR across school years, where, as with school engagement, the stability of
ISR during Grade 9 was high and significantly more stable than ISR during
Grade 10. The decreased stability of ISR and school engagement during
Grade 10 is consistent with theories that present school engagement and
ISR as malleable constructs that are open to contextual conditions.

4.4 Future research

As previously mentioned, scholars have called for a better understanding
on the degree of overlap between school engagement and ISR (Boekaerts,
2016; Eccles, 2016). The current research has provided support for the
reciprocal relation between school engagement and ISR, thereby indicating
their unique contribution to each other’s development. In other words,
school engagement and ISR seem strongly related but distinct concepts.
However, many questions remain unanswered about ISR and school
engagement during adolescence.

The addition of several education related covariates (i.e., gender, socio-
economic status, parents’ education and occupation, and self-reported
grades) to the cross-lagged panel model highlighted the strong effect of
prior academic achievement on later school engagement (B = 0.57). The
strong relation between academic achievement and school engagement,
together with the high stability of school engagement in Grades 9 and 10,
gives reason to conduct further studies on the relation between academic
achievement and school engagement during and prior to Grades 9 and 10.
The model of motivation dynamics (see Figure 2) suggests a reciprocal
relation between action (i.e., school engagement and ISR) and outcomes
(i.e., academic achievement).

Prior research on the reciprocal relation between school engagement
and academic achievement has partly supported this relation (see Chase et
al., 2014) and prior research including ISR skills, school engagement, and
academic achievement has pointed towards school engagement fully
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mediating the effects of ISR skills on academic achievement (Li et al., 2010).
However, both of these prior studies used the correlated attributes model
in their analysis thereby not separating specific behavioral engagement
from general school engagement (see Paper Il). As demonstrated in Paper
I, specific behavioral engagement predicted academic achievement beyond
general school engagement. The use of the correlated attributes model in
prior research including school engagement and academic achievement
might therefore not give valid results as there is no way to account for the
effects of the specific behavioral engagement variance using the correlated
attributes model. Replicating the findings of Chase et al. (2014) and Li et al.
(2010) using a bifactor model of school engagement would provide a more
valid representation of school engagement and therefore be useful for
further studies aimed at raising both school engagement and academic
achievement.

Furthermore, research is needed to examine the possible existence of
subgroups of students that do not fit the normative description of the
variable-oriented analysis applied in the current study. This need could be
fulfilled by identifying longitudinal subgroups using mixture modeling as
described by Muthén and Muthén (1998-2012) and comparing the ISR
subgroup composition of different school engagement subgroups and vice
versa. Such a comparison would provide information about the extent to
which the reciprocal relation at the between individual level established in
the current research would apply to the within individual level.

School engagement has been considered malleable and subject to
influences from teachers, parents, and peers (Skinner & Pitzer, 2012).
However, school engagement has mostly been studied with stable
measures that focus on the difference between individuals and treats
moment-to-moment fluctuations in school engagement as measurement
error (Salmela-Aro et al., 2016). As a teacher, | am very interested in why
student engagement fluctuates within individuals from one learning
situation to another as such information can be used to apply informed
changes to the learning environment. Such research needs repeated
measurement of situational school engagement to capture changes from
one context to another. The experience sampling method (ESM; Hektner,
Schmidt, & Csikszentmihalyi, 2007) is one method that future research
could employ to capture the within individual differences in school
engagement. The ESM involves the use smartphones or smartwatches,
which are used to present short context specific questionnaires to the same
individual. The questionnaires are presented many times during the day, for
several days, to capture the effects of changing contexts.
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As reviewed in the beginning of this synopsis the importance of
contextual determinants for the development of school engagement has
been well supported by empirical research. Prior research has, for example,
identified teachers as an important facilitator of school engagement
(Fredricks et al., 2004; Wang & Eccles, 2013). Teachers can provide warmth,
structure and autonomy support by presenting relevant topics is an
interesting way, setting challenging goals without overburdening students,
and by providing formative feedback. Going back to the model of
motivational dynamics (see Figure 2) it would be interesting to explore
whether the warmth, structure, and autonomy support of teachers predicts
the growth of both school engagement and ISR in similar ways. An
imbalance in the effects of different types of support on school
engagement and ISR might lead to the positive development of only one
construct and not the other thereby reducing the potential to promote a
positive integrated trajectory of school engagement and ISR. Such research
could be implemented by using the previously described ESM and by
applying person-oriented analysis such as the previously described mixture
modeling.

4.5 Strengths and limitations

The study described in this synopsis had several strengths and limitations
related to design, sampling, measures, and analyses. The main strength of
the study is the longitudinal design that made it possible to predict
dependent variables instead of only establishing relations, as in cross-
sectional designs. In addition, the random, and sufficiently large sample
afforded small, yet important, effect sizes (see Paper lll) to be reliably
inferred to a larger population. Furthermore, the measures used in this
research were carefully selected, translated, piloted, and pretested
according to recent developments in measurement and theory. Finally, the
latest developments in structural equation modeling (SEM) were used to
address issues of modeling longitudinal data, measurement error,
multidimensionality, and handling missing data.

The main limitation of the study was that most of the measures were
based on self-report, and are thus vulnerable to social desirability biases.
Furthermore, using one form of data collection may have biased the results,
as the observed correlations between the different items may be due to
common method variance rather than representing actual relations among
underlying constructs. An exception to the self-report data-collection, and a
strength of the study, was the inclusion of Icelandic national examination
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(INE) scores, which provided a more valid and normally distributed measure
of academic achievement than the frequently used self-reported grades.
The rigorous developmental phase of the ISR measure, in addition to the
confirmatory factor analysis of the school engagement and ISR measures
(see Papers | and ll), indicated construct, content, and criterion validity.
These findings reduce concerns related to using self-reported measures.

Another limitation of the current study is that all the analyses were
variable-oriented. Such methods are dominant in psychological research
and describe normative relations between variables. Variable-oriented
research can provide important directions for future research but does not
take into account the possibility of subgroups that might deviate from the
normative trend. More person-oriented research is needed to support the
current findings.
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5 Conclusions

One of the reason many teachers, like myself, are interested in school
engagement and ISR skills is because these concepts are within the sphere
of our influence, or in other words, malleable (Appleton et al., 2008;
Fredricks et al., 2004). Another reason is that these malleable concepts
have been found to predict positive outcomes such as academic
achievement (see e.g., Christenson et al., 2012; Tuominen-Soini & Salmela-
Aro, 2014). However, research of school engagement and ISR have suffered
from conceptual confusion and measurement issues and, as such, scholars
have called for a better understanding on the degree of overlap between
school engagement and ISR skills (Boekaerts, 2016; Eccles, 2016).

The current research has provided empirical findings to help clarify some
of these issues. First, by assessing a modified, age-appropriate version of
the SOC measure of ISR. Second, by providing empirical support for
modeling school engagement as a bifactor model, thereby supporting
theories that represent school engagement as an integrated and holistic
concept. And third, by providing support for school engagement and ISR
skills being highly related, yet distinct concepts, that mutually reinforce
each other during adolescence.

In the current study, | have reviewed several theories from
developmental and educational motivational psychology. Although the
empirical findings of the current study only support limited parts of the
theories reviewed, the review has made me think about the directions
these theories provide for teaching and learning. Mosher and McGowan
(1985) pointed out that students can be forced to attend school, but not
forced to be engaged in school. The theories reviewed in the current
research offer some direction on how teachers may be able to promote
school engagement. The 5Cs model of PYD would suggest that teachers
should make school meaningful to every student by aligning individual and
contextual strengths to promote positive outcomes. The theory of
motivational dynamics would suggest that the teachers needed to show
warmth, and care about their students to promote relatedness. The same
theory would suggest that teachers should emphasize competence by
presenting relevant topics, setting challenging goals without overburdening
students, and by providing formative feedback. Furthermore, the theory of
motivational dynamics would suggest that teachers should support
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autonomy by providing students with opportunities for voluntary choice,
participation in school policy, and cooperation. As reviewed earlier in this
synopsis these recommendations have empirical support although more
research is needed. Finally, all the theoretical approaches reviewed in this
doctoral project (i.e., the relational developmental systems metatheory, the
PYD model, and the model of motivational dynamics) would emphasize the
importance of supporting students’ own activities and actions for increasing
the probability of positive change. The high correlation and reciprocal
relations between school engagement and ISR, found in the current
research, support claims that ISR skills are one of the actions that are
promoted by and promote school engagement. These findings support
further research on the inclusion of ISR skills in the design of optimal
learning environments for school engagement.
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Appendix A

Self-efficacy for self-regulated learning (Bandura, 2006).

Please rate how certain you are that you can do each of the things
described below:

1.

No u .k~ wnN

Get myself to study when there are other interesting things to do
Always concentrate on school subjects during class

Take good notes during class instruction

Use the library to get information for class assignments

Plan my schoolwork for the day

Organize my schoolwork

Remember well information presented in class and textbooks

Answer options: Cannot do, Can almost not do, Moderately can do, Can do,
Highly certain can do.

Icelandic version:

Tru a eigin vinnubrégd i ndami (Bandura, 2006).

Spurt er hversu vel pu treystir pér til ad geta eftirfarandi:

1.

No s wN

haldid mér ad nami pegar eitthvad annad ahugavert er i bodi
alltaf einbeitt mér ad namsefninu i kennslustundum

tekid gddar gldsur i kennslustundum

notad bdkasafnid til ad afla upplysinga fyrir skdlaverkefni
gert deetlun um hvad ég geri i skélanum i dag

skipulagt skélavinnu mina

fest mér i minni upplysingar sem ég fa i kennslustundum og ur
namsbdékum

Svarmoguleikar: Get ekki, Get eiginlega ekki, Get nokkurn veginn, Get
eiginlega alveg, Get alveg.
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Appendix B

General SOC questionnaire 24 item short version, target items only (Freund
& Baltes, 2002).

Elective selection

1.
2.
3.

| concentrate all my energy on a few things
| always focus on the one most important goal at a given time

When | think about what | want in life, | commit myself to one or
two important goals

| always pursue goals one after the other
When | decide upon a goal, | stick to it

| consider exactly what is important for me

Loss-based selection

1.

When | can’t do something as well as | used to, | think about what
exactly is important to me

If I can’t do something as well as before, | concentrate only on
essentials

When | can’t carry on as | used to, | direct my attention to my most
important goal

When things don’t work so well, | pursue my most important goal
first

When | am not able to achieve something anymore, | direct my
efforts at what is still possible

When | can no longer do something in my usual way, | think about
what, exactly, | am able to do under the circumstances

Optimization

1.
2.

| keep working on what | have planned until | succeed

If something matters to me, | devote myself fully and completely to
it

| do everything | can to realize my plans

When | choose a goal, | am also willing to invest much effort in it
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5.

6.

When something is important to me, | don’t let setbacks discourage
me

| think about when exactly | can best realize my plans

Compensation

1.

For important things, | pay attention to whether | need to devote
more time or effort

When things aren’t going so well, | accept help from others

When things don’t work the way they used to, | look for other ways
to achieve them

When | can’t do something as well as | used to, then | ask someone
else to do it for me

When something doesn’t work as well as usual, | look at how others
doit

When something does not work as well as before, I listen to advisory
broadcasts and books as well

Answer options: Just like me, Somewhat like me, Neither like me or not like
me, Not like me, and Not at all like me.

Icelandic version:

Almenni SOC spurningalistinn 24 atridi, stutt utgafa, einungis atridi sem lysa
sjalfstjérnun (Freund & Baltes, 2002).

Val byggt 4 missi

1.

begar ég get ekki gert eitthvad eins vel og ég var von/vanur, pba
hugsa ég um hvad nakvaemlega skiptir mig miklu mali

Ef ég get ekki gert eitthvad eins vel og adur, pa einbeiti ég mér bara
ad meginatridum

begar ég get ekki haldid afram eins og ég var von/vanur, pa beini ég
athyglinni ad mikilveegasta markmidinu minu

bpegar hlutirnir ganga ekki sem best, pa keppi ég ad mikilvaegasta
markmidinu minu fyrst

begar ég get ekki lengur gert eitthvad pa einbeiti ég mér ad pvi sem
er enn mogulegt

begar ég get ekki lengur gert eitthvad eins og ég er von/vanur, pa

hugsa ég um hvad nakveemlega ég er feer um ad gera undir pessum
kringumstaedum
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Hamorkun

1. Eggeriallt hvad ég get til ad nd markmidum minum

2. Til pess ad nd markmidi minu reyni ég eins margar nyjar leidir eins og
a parf ad halda

3. begar ég axtla mér ad na erfibu markmidi bid ég eftir réttu
augnarbliki og besta teekifaerinu

4. begar ég byrja @ einhverju sem mér finnst skipta mali en veit ad
verdur erfitt, pd legg ég sérstaklega hart ad mér
begar ég vil na arangri, pa skoda ég lika hvernig adrir hafa gert pad
Eg ihuga vandlega hvernig ég get best nad markmidum minum

Uppbdt

1. Pegar eitthvad gengur ekki jafn vel og venjulega athuga ég hvernig
adrir hafa farid ad

2. begar eitthvad virkar ekki eins vel og adur, fe ég rddleggingar 3
netinu eda les bok

3. begar mér finnst eitthvad vera mikilvaegt pa velti ég fyrir mér hvort
ég purfi ad verja meiri tima i pad eda ad vera duglegri

4. Pbegar hlutirnir gangailla, pigg ég hjalp fra 66rum
bpegar hlutirnir ganga ekki jafn vel og adur reyni ég ad gera pa
O0ruvisi

6. begar ég get ekki leyst eitthvad verkefni eins vel og adur pa bid ég

einhvern annan ad gera pad fyrir mig

Svarmoguleikar: Mjég likt mér, Frekar likt mér, Hvorki likt né dlikt mér,
Frekar dlikt mér, Mjdg dlikt mér.
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Appendix C

School engagement questionnaire 15 item (Li & Lerner, 2012).
Note:ltems with * are reverse-coded.
Behavioral School Engagement (0 = Never to 3 = Always)

1. How often do you come to class unprepared (homework unfinished,
forget to bring books or other materials, etc.)?*

How often do you complete homework on time?
How often do you skip classes without permission?*

How often do you actively take part in group (class) discussions?

vk W

How often do you work hard to do well in school?

Emotional School Engagement (0 = Strongly disagree to 3 = Strongly agree)
1. |feel part of my school

| care about the school | go to

I am happy to be at my school

I don’t find school fun and exciting*

vk W

| enjoy the classes | am taking

Cognitive School Engagement (0 = Strongly disagree to 3 = Strongly agree)
1. lwantto learn as much as | can at school

| think it is important to make good grades

| think the thing | learn at school are useful

| think a lot about how to do well in school

vk W

School is very important for later success

Icelandic version:
Ath: Atridi med * eru kddud ofugt.
Hegdunarleg virkni i skélastarfi (0 = Aldrei til 3 = Oftast)

1. Hversu oft kemur pd dundirbuinn i tima (t.d. heimavinnu &lokid,
gleymir bokum eda 6dru efni)?*

Hversu oft klarar pu heimavinnu 3 réttum tima?

3. Hversu oft sleppir pu timum an leyfis (skrépar)?*
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4.
5.

Hversu oft tekur pu virkan patt i umraedum i hop (bekk)?

Hversu oft leggur pu hart ad pér til ad standa pig vel i skdlanum?

Tilfinningaleg virkni i skélastarfi (0 = Mjég sammdila til 3 = Mjég 6sammdla)

1.

2
3
4.
5

Meér finnst ég hluti af skélanum minum.

Mér er annt um skélann sem ég geng i.

Eg er 4naegd/ur ad vera i skélanum minum.

Meér finnst skélinn ekki skemmtilegur eda spennandi.*

Eg hef gaman af fégunum sem éger .

Vitsmunaleg virkni i skdlastarfi (0 = Mjég sammadla til 3 = Mjég 6sammadla)

1.

2
3.
4.
5

Eg vil lzera eins mikid og ég get i skélanum.

Eg tel pad mikilvaegt ad fa gédar einkunnir.

Eg tel pad sem ég lzeri i skélanum vera gagnlegt.

Eg hugsa mikid um hvernig ég get stadid mig vel i skélanum.

Skélinn er mjog mikilvaegur fyrir velgengni i framtidinni.
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Paper I: Kristjan Ketill Stefansson, Steinunn Gestsdottir, &
Sigurgrimur Skulason. (2014). bréun og mat a
réttmaeti meeliteekis 4 medvitadri sjalfsstjornun
ungmenna. Sdlfraediritid, 19, 41-55.
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Slfradiritid — Timarit Sélfreedingafélags {slands
19. 4rg. 2014, bls. 41-55

Préoun og mat a réttmaeti maelitaekis
4 medvitaodri sjalfstjornun ungmenna

Kristjan Ketill Stefansson og Steinunn Gestsdottir
Haskdli [slands
Sigurgrimur Skilason

Namsmatsstofnun

Medvitud sjalfstjornun visar til getu félks til ad setja sér markmid og nota drangursrikar leidir
til ad nd markmidum sfnum. Rannséknir 4 slikri getu benda til mikilvaegis pess ad hdn sé til
stadar 4 unglingsarum en ekki liggja fyrir negilega réttmat og dreidanleg meliteki sem henta
unglingum. Markmid pessarar rannséknar var tvipeett. [ fyrsta lagi var athugad hvort hagt veri ad
bata dreidanleika sjdlfstjornunarmelitekisins SOC med pvi ad setja svarmoguleika malitekisins
fram 4 Likert kvarda f stad tvikosta svarmoguleika. [ 63ru lagi var kannad hvort breytt framsetning
melitekising yrdi til pess ad unnt veari ad stadfesta formgerd pess og par med hugtakaréttmeeti
vid islenskar adstedur. Undirbiningsmaling med hédskélanemum dsamt undirbiningsmalingu
og rynihépsvidtali vid unglinga bentu til pess ad Likert framsetning gefi réttmatari nidurstoour
en tvikosta framsetning likt og notud hefur verid med fullordnum pdtttakendum. Stadfestandi
péttagreining 4 gognum frd 539 nemendum i 9. bekk (46% stilkur, medalaldur 14,3 dr) leiddi 1
1j6s ad pripatta formgerd SOC mealitekisins kom ekki fram. Einspdtta likan féll aftur 4 méti vel
a0 gognunum likt og synt hefur verid fram 4 med bandariskum ungmennum. Pessar nidurstodur
benda til pess ad einspdtta ttgafa SOC mealitekisins med Likert svarmoguleikum gefi dreidanlega
og réttmata melingu 4 sjalfstjornun unglinga vid upphaf og lok 9. bekkjar 4 Tslandi og gefi par
af leidandi moguleika 4 samanburdarhafum nidurstodum vid nidurstodur malinga 4 bandariskum

unglingum.

Efnisord: Sjalfstjornun, SOC, stadfestandi pattagreining, meliteki, unglingar.

Rannséknir 4 medvitadri sjalfstjérnun (c.
intentional self-regulation) hafa gefid
til kynna sterk jdkved tengsl vid farselan
proska og talid er ad medvitud sjalfstjérnun
spili lykilhlutverk 1 proskaferli unglinga
(Lerner, Phelps, Forman og Bowers, 2009). i
pessari grein verdur fjallad um tilurd, adlogun
og préun melitekis sem mealir medvitada
sjalfstjérnun medal ungs folks & Islandi.
Markmid pessarar rannséknar var tvipett.
[ fyrsta lagi var athugad hvort hagt veri
ad bata drcidanleika og samleitniréttmati
sjalfstjérnunarmaliteckisins SOC med pvi ad
setja svarmoguleika melitekisins fram 4 Likert
kvarda i stad tvikosta framsetningar. [ 6dru

lagi var kannad hvort hagt veeri ad stadfesta
cins cda priggja patta formgerd malitekisins
pegar notast var vid Likert kvarda, og par med
lagt mat a hugtakaréttmati pessarar utgafu
meliteekisins.

Kristjan Ketill Stefansson er doktorsnemi vid upp-
eldis- og menntunarfredideild Haskdla [slands,
Steinunn Gestsdéttir er désent vid sélfraedideild
Haskola [slands, Sigurgrimur Skilason er svidsstjori
profadeildar hja Namsmatsstofnun. Pessi rannsékn
var styrkt af Rannséknarsj6di Hdskdla fslands og
Doktorssj6di Haskéla [slands. Fyrirspurnum vegna
greinarinnar skal beina til Kristjans Ketils Stefans-
sonar, Menntavisindasvidi Haskola {slands, Stakka-
hlid, 105 Reykjavik. Netfang: kristjan@hi.is
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Medvitud sjalfstjéornun

Sjalfstjornun (e. self-regulation) visar til heefni
félkstil ad stjérnacigin hugsun, tilfinningum og
hegdun og er talin mikilveegur pattur f farsalli
proskatramvindu ungs félks (Brandstadter,
2006). Samkvamt kenningum um kerfi
tengsla og proska (e. relational-developmental
systems) hafa cinstaklingurinn og umhverfi
hans gagnkvaem ahrif hvort 4 annad (Overton,
2013). Medvitud (e. intentional) sjalfstjérnun
hefur verid skilgreind sem beir ciginleikar
og per leidir sem félk notar til ad hafa ahrif
4 petta samspil med pvi ad setja sér pau
markmid sem pad vill na, gera detlanir um
hvernig markmidum verdur ndd og hvernig
pad stjérnar hugsun og hegdun til ad na
markmidum sinum (Gestsdottir og Lerner,
2008). Deemi um medvitada sjalfstjérnun {
nami er pegar nemendur finna upp cda nyta
sér gagnlegar leidir, til demis minnistekni,
til ad undirbda sig undir préf (sem er
markmid sem vidkomandi hefur sett sér).
Somu leidirnar virka ekki endilega fyrir alla
nemendur (6likir eiginleikar) eda frd einni
skolastofu til annarrar (6likt umhverfi) en
sérhver medvitud leid { sérhverju samspili
er demi um sjalfstjérnun ad ndmsmarkmidi.
Eins og sja ma gefur sjalfstjérnunarfaerni folki
feeri 4 ad stjorna cigin proskaferli og nd peim
markmidum sem pad telur muni bata lif sitt
(Baltes, 1997).

Sjalfstjérnunarfeerni cykst med aldri 1 takt
vid pau markmid sem unglingar setja sér
(Massey, Gebhardt og Garnefski, 2008). Per
breytingar sem verda a vitsmunum, likams-
proska og umhverfi verda til pess ad
mikilveegi medvitadrar sjalfstjornunar eykst a
unglingsarum og sjalfstjornun verdur mark-
vissari, fléknari og tengist { auknum meli
langtimamarkmidum (Brandstadter, 2006).
Sem dami um breytingar ma nefna auknar
krofur um sjalfsteed vinnubrogd og 6hlutbundna
hugsun eftir pvi sem lidur 4 unglings-
arin d4samt pvi ad valndmskeid verda sterri
hluti af ndmskranni (Mennta- og menningar-
malaraduneytid, 2011).
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Sjalfstjérnun félks a Olikum aldri hefur
4 undanférnum arum vakid mikla athygli
fraedimanna (McClelland, Ponitz, Messersmith
og Tominey, 2010). I menntarannséknum
er algengt ad horft sé til breytinga a
leerdéms-umhverfi nemenda 4 unglingastigi,
svo sem breytinga 4 kennsluhdttum eda
breytinga 4 namsframbodi, og hver ahrif
peirra 4 vidhorf cda namsarangur ncmenda
séu. Rannséknir 4 hlutverki nemenda 1 eigin
ndmsframvindu eru skemur 4 veg komnar.
Geta nemenda til ad hafa medvitud ahrif 4
umbhverfi sitt, og par med pd stefnu sem proski
peirra og nam tekur, er talin leika lykilhlutverk
i skélagongunni. Pvi er mikilvaegt ad auka
skilning 4 peirri feerni sem nemendur beita til
ad styra cigin namsdrangri og hvernig stydja
ma vid pd ferni (McClelland og Cameron,
2011).

Rannsoéknir 4 medvitadri
sjalfstjornun ungmenna

Rannséknir hafa synt fram 4 mikilvegi
sjalfstjérnunar fyrir ndmsdarangur { leikskdla og
a yngsta og midstigi grunnskéla (McClelland,
Acock og Morrison, 2006; McClelland,
Morrison og Holmes, 2000). Algengt er ad
rannsoknir 4 sjélfstjérnun & yngri stigum fari
fram med pvi ad leggja mat 4 dkvedna hegdun.
Dami um slikt vari frestun 4 umbun (. delay
of gratification) sem talin er vera birtingarmynd
(c. proxy) sjélfstjiornunar. A unglingastigi cr
algengt ad rannséknir 4 sjalfstjérnun beinist
ad tengslum vid langtimamarkmidssetningu,
aztlunargerd, gildismati, vantingum cda
hugsanlegum afleidingum (McClelland o.fl.,
2010; Zimmerman, 2002).

Rannséknir a sjalfstjérnun 4 unglingsdrum
eru skammt 4 veg komnar, medal annars
vegna pess ad ckki hafa legid fyrir naxgilega
260 meliteki 4 flokinni gerd sjalfstjornunar
fyrir pennan aldur (Geldhof, Bowers,
Gestsdottir, Napolitano og Lerner, { prentun).
bar rannsoknir sem gerdar hafa verid hafa
oftast beinst ad stjérnun tilfinninga cda
tengslum vid dhattuhegdun (sja til demis
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Brody og Ge, 2001; Quinn og Fromme,
2010). Ein undantekning fra pessu er 4-H
rannsoéknin 4 farselli proskaframvindu (4-H
Study of Positive Youth Development). 4-H
rannsoknin er umfangsmikil rannsékn 4 préun
og hlutverki medvitadrar sjalfstjérnunar
medal unglinga. Markmid rannséknarinnar
var a0 meta hvada ciginleikar og lcidir hja
ungmennum { sampili vid hvada umhverfi leida
til farsellar proskaframvindu. Gagnasofnun
stod yfir frd 2002-2010 og fylgdi eftir riflega
7000 nemendum {1 5.-12. bekk 1 13 rikjum
Bandarikjanna (Lerner, Phelps, Forman og
Bowers, 2009).

[ 4-H rannsékninni var notast vid malitaeki
4 medvitadri sjalfstjornun sem kallast SOC
(Selection, Optimization, Compensation).
Pad 4 uppruna sinn { rannséknum Baltes og
samstarfsmanna hans 4 svidi Oldrunarfrada
og hefur mikid verid notad med fullordnum
(Baltes, 1997; Freund og Baltes, 2002). SOC
melitekid malir medvitada sjalfstjérnun sem
byr ad baki peim markmidum sem félk setur
sé 1 lifinu og peim Ieidum sem folk fer til ad
na peim. Malingin er fjérpatt og inniheldur
spurningar um hversu vel félki gengur ad
velja sér markmid (val; e. selection), hversu
vel pvi gengur ad finna leidir ad markmidum
sinum (hamorkun; e. optimization), hversu vel
pvi gengur ad skipta dt leidum ef porf krefur
(uppbét; e. compensation) og hversu vel pvi
gengur ad breyta markmidum ef fyrri markmid
reynast 6raunhef (val byggt a tapi; c. loss based
selection). Synt hefur verid fram 4 vidunandi
arcidanleika melitaekisins { rannséknum 4
fullordnum { Pyskalandi (Freund og Baltes,
2002; Wicse, Freund og Baltes, 2000). Fjérda
peettinum (val byggt 4 tapi) var sleppt medal
ungra svarenda { 4-H rannsékninni par sem sa
pattur var ekki talinn eiga vid unglingsarin sem
cinkennast af vexti 4 flestum svidum proska.

SOC melingin sem notud var i 4-H
ranns6kninni samanstdd af 18 tvikosta atridum
(sex atridum fyrir hvern undirpétt) par sem
svarendur purftu ad velja hvort peir liktust
frekar manneskju A eda B. Hvert atridi lysti
annars vegar hegdun sem cr damigerd fyrir

sjdlfstjérnun og hins vegar hegdun sem telst
vera andsteda sjalfstjornunar. Rannséknir
4 gognum ur 4-H rannsékninni syndu ad
likan sem gerdi rad fyrir 6llum premur
pattum SOC malingarinnar f¢ll illa ad 4-H
gognunum medal bandariskra unglinga. Pegar
cinspdtta likan var metid syndu nidurstodur
ad madtgadi pess voru vidunandi ef niu atridi
voru fjarlegd dr melitekinu. Pau niu atridi
sem eftir st6du (sja 1. toflu) myndudu cina
almenna sjalfstjérnunarmalingu med lagum
arcidanleika { fimmta bekk (o = 0,55) en betri
arcidanleika medal unglinga i 7.-10. bekk
(a0 = 0,62-0,65) (Gestsdottir og Lerner, 2007,
Gestsdottir, Lewin-Bizan, von Eye, Lerner og
Lerner, 2009; Zimmerman, Phelps og Lerner,
2007). Pessar nidurstodur benda til pess ad
uppbygging SOC melingarinnar sé 6lik a
unglings- og fullordinsarum.

Nidurstodur 4-H rannséknarinnar syndu
jakvaeda fylgni milli SOC og cinkenna farszls
proska (sem deemi um cinkenni farszls proska
ma nefna sjalfstraust, umhyggju, sidferdisprek
og namsgetu) og ncikvada fylgni vid
neikvaeda lidan og hegdun 4 unglingastigi
(svo sem dfengisneyslu og punglyndi, sja
nanar Gestsdottir og Lerner, 2007). Sem demi
ma nefna ad { sjotta bekk reyndist fylgnin
a milli SOC og getu 1 skéla vera jakvad og
midlungs-sterk, r(1312) = 0,34, p < 0,001
(Bowers o.fl., 2011; Steinunn Gestsdottir og
Lerner, 2007).

SOC maling dr 4-H rannsékninni var pydd
4 islensku og notud 1 rannsékn med 14 og 18
4ra unglingum 4 {slandi 4rid 2009. Stadfestandi
pattagreining syndi ad priggja patta likan féll
illa ad gbgnunum en ad sjo atridi (sja 1. toflu)
myndudu cina sjalfstjérnunarmalingu med
vidunandi matgedum sem er svipad og raunin
var medal bandariskra ungmenna (Steinunn
Gestsdottir, Sigrin Adalbjarnardéttir  og
Fanney Pérsdottir, 2011).
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Adferdafraedileg vandamal
vid maelingar 4 medvitadri
sjalfstjornun
Nokkur adferdafradileg vandamal hafa
komid 1 1j6s pegar SOC melingin hefur
verid notud med ungmennum. Eins og bent
hefur verid & hefur innri stédugleika verid
abétavant og ad auki hefur SOC malingin ckki
adgreinst 1 prja undirpetti medal unglinga.
Jafnframt hefur &dreidanleiki einspétta likans
ckki reynst gédur, hvorki 1 malingum med
islenskum né bandariskum unglingum. Nyleg
leitandi pattagreining sem byggdist 4 atta
ara langtimamelingum ur 4durnefndu 4-H
gagnasafni leiddi { 1jés ad til hlidar vid hinn
almenna SOC undirpatt myndadist cinnig
adferdafradilegur undirpattur fyrir pau atridi
sem voru neikvett ordud 1 framsetningu
malitekisins (Geldhof o.fl., { prentun).
Svipadar nidurstodur fengust i nylegri rannsékn
med unglingum fra fjérum vestrenum
Iondum (Gestsdottir o.fl., 2014). Pbetta gefur
til kynna ad ordalag sumra spurninganna
reynist svarendum erfitt og ad breyta purfi
ordalagi og/eda framsetningu spurninganna
til ad per falli betur ad ungum svarendum.
Jatnframt hefur verid mealt med pvi ad beita
Likert svarmoguleikum vid framsetningu SOC
spurninganna til ad adgreina betur svarendur
med litla og mikla sjalfstjéornun (Geldhof,

Little og Hawley, 2012)

Proun maelingar a medvitadri
sjalfstjornun fyrir unglinga

Rannsdéknin sem hér er til umraedu er hluti
af staerri rannsékn 4 préun  sjalfstjérnunar
og tengslum hennar vid farszlan proska
ungmenna 4 [slandi. Rannséknin héfst haustid
2011 og er styrt af dr. Steinunni Gestsdéttur
vid Sélfredideild Haskéla Islands. Rannséknin
er langtimarannsokn par sem 561 nemanda er
fylgt eftir med spurningalista vid upphaf og lok
niunda og tiunda bekkjar.

Tilgangur pess hluta sem hér er lyst var

ad préa malingu 4 medvitadri sjalfstjornun
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fyrir unglinga. Fyrri rannséknir 4 sjalfstjérnun
unglinga med notkun SOC melitekisins hata
i flestum tilvikum ecinungis notad niu atridi
(sja 1. toflu) dr meelitekinu par sem fjolpatta
formgerd melitackisins hefur ekki komid skyrt
fram { malingum 4 unglingum pratt fyrir ad
hafa verid stadfest medal fullordinna. Erlendar
rannsOknir hafa stadfest ad cinspatta formgerd
hentar unglingum frekar en fjolpatta formgerd
(Gestsdottir o.fl., 2014; Gestsdottir o.fl., 2009;
Zimmerman o.fl., 2007) en hvorug formgerdin
kom fram { fyrri rannsékn med unglingum hér
4 landi (Steinunn Gestsdéttir o.fl., 2011).

[ pessari ranns6kn voru prjér dtgafur af SOC
melingum 4 medvitadri sjalfstjérnun préfadar
adur cn endanleg dtgafa var valin til notkunar
i rannsokninni. Einnig var skyld maling a
sjalfstjérnun i nami (Bandura, 2006) notud
til ad leggja mat 4 samleitniréttmeti vid SOC
malingarnar. Préun og préfun 4 malitekinu
fér fram { fimm skrefum:

1. Fyrsta skrefid félst { undirbinings-
malingu medal hdskdélanema { grunn-
nami par sem dreifing, drcidanleiki og
samleitniréttmeti nidurstadna dr Likert
og tvikosta framsetningum var borin
saman.

2. Annad skrefid folst i rynihdpsvidtali
vid hép unglinga par sem mat var
lagt 4 framsetningu spurninga og svar-
moguleika SOC malitaekisins.

3. Pridja skrefid félst { undirbinings-
melingu II sem var framkvaemd med
hépi unglinga til ad skoda arcidanleika,
dreifingu og samleitniréttmati SOC
melingarinnar med breyttum Likert
svarmoguleikum.

4. 1 fj6rda skrefinu var gerd forpréfun 4
lokaitgafu spurningalistans med nyjum
hépi unglinga til ad stadfesta yfir-
bordsréttmati melitakisins sem hluta
af steerri spurningalista.
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5. Fimmta skrefid félst i stadfestandi
pattagreiningu & SOC malingunni sem
byggir a fyrstu tveimur gagnaséfnunum
langtimarannséknarinnar sem rann-
soknin er hluti af. Detta sidasta
skref var framkvamt til ad stadfesta
hugtakaréttmati og langtimastodugleika
melitaekisins.

Skortur 4 areidanlegu og réttmatu melitaeki
fyrir sjalfstjérnun medal unglinga 4 Islandi var
kveikjan ad eftirfarandi rannséknarspurningum.

1. Erhagtad auka areidanleika og réttmati
SOC  sjéalfstjérnunarmealingarinnar
medal ungmenna & Islandi med pvi ad
nota cinungis pann hluta atridanna sem
lysa sjalfstjérnun, sleppa peim atridum
sem lysa andstzdu sjalfstjornunar og
setja svarmoguleika melingarinnar
fram 4 Likert kvarda likt og fyrri
rannséknir hafa kallad eftir (Geldhof
o.fl., 2012)?

2. Efbreytt framsetning SOC melitaekisins
leidir til areidanlegri nidurstadna cn
fyrri melingar hafa gefid til kynna
er pa mogulegt ad stadfesta cins- eda
fjolpatta formgerd meliteekisins vid
islenskar adstadur?

Aodfero

Sofnun gagnanna fér fram { nokkrum skrefum
svo unnt veeri ad préa SOC meliteckid og
um leid svara peim rannséknarspurningum
sem scttar voru fram. Gerd er grein fyrir
adferdafraedi rannsoknarinnar 1 somu rod og
sofnun gagnanna for fram.

Patttakendur

Undirbiningsmeling 1. | undirbiinings-
malingu I var notad hentugleikadrtak par
sem haskoélanemar 1 tveimur adferdafradi-
namskeidum voru bednir ad svara rafranum
spurningalista. A loknum premur &minningum
i tolvupodsti hofou 139 nemendur (92%

kvenkyns, medalaldur 29,6 ar, stadalfravik 8,2
ar) svarad konnuninni. Svarhlutfall var 32%.

Rynihopsvidtal. Patttakendur 1 rynihdps-
vidtalinu voru 15 unglingar (33% stilkur) {
9. bekk 1 skéla a Reykjavikursvaedinu. Patt-
takendurnir voru & 14. aldurséri.

Undirbianingsmeling II. Patttakendur 1
undirbiningsmealingu II voru 42 unglingar
(50% stilkur) 1 9. bekk { skola & Reykja-
vikursveedinu. Patttakendurnir voru 4 14.
aldursari.

Forpréfun. Pitttakendur {  forpréfun
spurningalistans { heild sinni voru 77
unglingar (47% stdlkur) © 9. bekk i skéla a
Reykjavikursvaedinu. Patttakendurnir voru &
14. aldursari.

Patttakendur i langtimarannsékn. Dbydi
rannsoknarinnar (N = 2836) var takmarkad
vid medalstéra og stéra skéla (med meira en
20 nemendur { 9. bekk) 4 hofudborgarsvadinu
og Reykjanesi. Pydid var takmarkad til ad
audvelda framkvaemd rannséknarinnar og
lagmarka langtimabrottfall. Pegar rannséknin
héfst innihélt pydid tvo pridju hluta allra
nemenda { 9. bekk 4 landinu. Tuttugu af 54
mogulegum skélum voru valdir af handahéfi.
Fimmtan skdélar af tuttugu sampykktu ad taka
patt i rannsékninni (75%). Tveir 9. bekkir voru
valdir af handahéfi innan hvers skéla til ad
tryggja goda dreifingu 4 milli skéla. Alls voru
625 nemendur skradir { pa 30 bekki sem patt
t6ku { rannsékninni. I heildina gaf 561 foreldri
skriflegt sampykki (90%) fyrir patttoku barns
sins. Svarhlutfall ad lokinni fyrstu gagnasdfnun
var 96% (N = 539, 46% stilkur, medalaldur
14,3 ar, stadalfravik 102 dagar) og 93% (N
= 519, 46% stilkur, medalaldur 14,8 ar) ad
lokinni annarri gagnasdfnun.
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Framkvaemd

Undirbiningsmaeling 1. Leyfi var fengid
hja umsjénarmanni tveggja adferdafracdi-
namskeida til ad leggja undirbiningsmalingu
I tyrir patttakendur namskeidanna { byrjun
mai 2012. Umsjénarmadur ndmskeidanna 16t
nemendur sina vita um fyrirhugada konnun
og tilgang hennar og hvatti nemendur til
ad svara konnuninni. Kénnunin var sett upp
i K2 kannanakerfinu 4 innri vet Haskéla
fslands. Leitad var eftir athugasemdum um pau
meliteki sem préfud voru med pvi ad koma
fyrir opnum textareit aftast { spurningalistanum
med spurningunni ,,Ef pd vilt koma einhverju
4 framfeeri vardandi maliteekin sem verid er ad
forpréfa, vinsamlegast skrifadu pad { reitinn
hér ad nedan.” Engum persénuupplysingum
var safnad vid fyrirlognina. Prjar tolvupdsts-
aminningar voru sendar med reglulegu millibili
til peirra sem ckki voru buinir ad svara 4 tveggja
vikna timabili.

Rynihopsvidtal. Leyfi var fengid hja
skélastjornendum { skéla i Reykjavik til
ad fa nemendur til ad svara og reda um
leid { sameiningu um spurningalista rann-
soknarinnar. Vidtalid for fram a skoélatima {
cinni kennslustund og voru tveir rannsakendur
vidstaddir dsamt 15 nemendum. Engum
persénuupplysingum var safnad vid fram-
kvaemd vidtalsins.

Undirbiningsmaeling II. Leyfi var fengid
hja skdlastjornendum 1 skéla 1 Reykjavik
til ad fa nemendur til ad svara endurbettri
utgafu spurningalistans. Gagnasofnunin for
fram samtimis i tveimur kennslustofum {
einni kennslustund. Tveir rannsakendur
skiptu med sér verkum og lasu upp stadladan
fyrirlagnartexta vid upphaf kennslu-
stundarinnar. Bekkjunum var stillt upp eins
og um préf veri ad rada. Engum persénu-
upplysingum var satnad vid fyrirlognina.

Forprofun. Leyfi var fengid hja skola-
stjornendum { skdla i Reykjavik til ad fa
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nemendur til ad svara lokadtgafu spurninga-
listans 1 heild. Gagnaséfnunin fér fram
samtimis { premur kennslustofum i einni
kennslustund. Prir rannsakendur skiptu med sér
verkum og lasu upp stadladan fyrirlagnartexta
vid upphaf kennslustundarinnar. Bekkjunum
var stillt upp eins og um préf veri ad rada.
Engum persénuupplysingum var safnad vid
fyrirlognina.

Langtimarannsékn. Rannséknin var tilkynnt
til Persénuverndar undir ndmerinu S5799.
Skriflegu sampykki var safnad fra skélum
og foreldrum allra barna sem téku patt {
rannsokninni. Gagnasofnunin for fram { oktéber
og april skélaarid 2012-2013. Timasectning
fyrirlagnanna i hverjum skdla var dkvedin 1
samradi vid kennara og skolastjérnendur a
hverjum stad. Tveir pjalfadir rannsakendur
féru { vidkomandi skéla og framkvaemdu
fyrirlognina { samradi vid umsjonarkennara
a hverjum stad. Hverjum bekk var stillt upp
cins og um proéf veri ad reda og lesinn var
upp stadladur texti um tilgang og framkvemd
rannsoknarinnar. Rannsakendurnir svorudu
einnig spurningum nemenda med samramdum
heetti eftir pvi sem adstedur leyfou. Reynt var
ad fa nemendur sem voru veikir, fluttir e¢da 1
I6ngu leyfi til ad svara spurningalistanum med
hjalp umsjénarkennara og/cda foreldra.

Meelitaeki

SOC (tvikosta framsetning). SOC melingin
samanstendur af 18 tvikosta atridum par sem
svarandi parf ad velja hvort hann likist frekar
manneskju A eda B. Listinn var upprunalega
pyddur og bakpyddur dr ensku yfir 4 islensku
af rannsakendum med itarlega pekkingu &
hugtakaskilgreiningu (e. conceptual definition)
sjalfstjérnunar (Steinunn Gestsdottir o.fl.,
2011). Hvert atridi lysir annarsvegar hegdun
sem ecr demigerd fyrir sjalfstjornun (sja
vidauka) og hinsvegar hegdun sem telst
andsteda  sjalfstjornunar. SOC melingin
melir medvitada sjalfstjornun sem snyr ad
peim markmidum sem folk setur sér { lifinu.
Mgelingin, cins og lyst er { inngangi, er fjérpatt
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og inniheldur spurningar um hversu vel félki
gengur ad velja sér markmid (val), hversu
vel pvi gengur ad finna leidir ad markmidum
sinum (hdmorkun), hversu vel pvi gengur ad
skipta ut leidum ef porf krefur (uppbodt) og
hversu vel pvi gengur ad skipta um markmid
ef fyrri markmid reynast éraunhaf (val byggt
4 tapi). Fjorda pacttinum (val byggt 4 tapi) var
sleppt par sem sd pattur er ckki talinn ciga
vid unglingsdrin sem ecinkennast af vexti 4
flestum svidum proska. Deemi um atridi sem
lysir pvi hversu vel f6lki gengur ad finna leidir
ad markmidum sinum er: ,.Eg fhuga vandlega
hvernig ég get best n4d markmidum minum.*

SOC (fyrri Likert utgafa). [ samrami vid
nidurstodur dr pdttagreiningu 4 tvikosta
og Likert framsetningu SOC malitakisins
(Geldhof, Bowers, Gestsdottir, Napolitano
og Lerner, i prentun; Geldhof o.fl., 2012)
var dtbdin SOC mealing med fimm Likert
svarkostum (Mjog miklu leyti, Miklu leyti,
Svolitlu leyti, Litlu leyti, Alls engu leyti).
Melingin samanst6d af 18 atridum par scm
hvert atridi lysti cinungis hegdun sem er
demigerd fyrir sjalfstjornun (sja vidauka).
Um var ad reda somu atridin og notud
voru til ad lysa demigerdri sjalfstjérnun {
tvikosta framsetningunni sem lyst er hér &
undan. Petta malitaeki var cinungis notad {
undirbiningsmelingu 1.

SOC (seinni Likert utgafa). Ad lokinni
undirbiningsmalingu I og rynihdpsvidtali
med 14 ara unglingum var Gtbdin 6nnur Likert
utgafa af SOC meliteekinu (sja vidauka) med
nyjum svarkostum (Mjog likt mér, Frekar Iikt
mér, Hvorki likt né 6likt mér, Frekar 6likt mér
og Mjog 6likt mér). Mezlitakid samanst6d af
18 atridum par sem hvert atridi lysti hegdun
sem er demigerd fyrir sjalfstjéornun. Um var ad
razda somu atridin og notud voru i fyrri Likert
utgafunni sem lyst er hér a undan.

Sjalfstjornun i nami. Meling 4 sjalfstjérnun
i ndmi var 4 6llum stigum notud til ad meta
samleitniréttmati  vid SOC malingarnar.

Melingin hefur verid adl6gud til notkunar med
unglingum 4 fslandi samkvamt leidbeiningum
fra Albert Bandura (2006). Melingin
samanstendur af sjo atridum. Nemendur
cru bednir um ad gefa til kynna a fimm
punkta Likert kvarda hversu vel peir treysta
sér til ad geta til demis ,,haldid sér ad nami
begar citthvad annad ahugavert er i bodi“.
Meliteekid samanstendur af sjo atridum med
svarmoguleikunum: Get ckki, Get eciginlega
ckki, Get nokkurn veginn, Get eiginlega alveg,
Get alveg. Fjoldi melinga hefur stadfest
arcidanleika meliteekisins par sem Cronbachs
alfa hefur melst 4 bilinu 0,78 til 0,84 (Usher
og Pajares, 2008).

Tolfrzaedileg vrvinnsla

Lysandi tolfredi, mat 4 arcidanleika og
samleitniréttmati foru fram med tolfredi-
forritinu SPSS 20. Arcidanleiki SOC mazli-
teekisins var metinn med Cronbachs alfa
arcidanleikastudlinum. Midad var vid
ad tolugildi 4 bilinu 0,7-0,8 gefi til kynna
asattanlegan  arcidanleika (Kline, 1999).
Samleitniréttmati SOC  var metid med
Pearsons fylgnistudlinum. Midad var vid ad
jakved fylgni allt ad 0.85 geefi til kynna
samleitniréttmeti en fylgni haerri en 0,85 gafi
til kynna ad melitaekin veeru ad mela somu
hugsmidina (Kline, 2011).

Mat 4 hugtakaréttmati SOC melitackisins
(seinni Likert dtgafa) for fram med stadfestandi
pattagreiningu i tolfraediforritinu Mplus 7.1.
Steersti hluti peirra tolfrediadferda sem
bodi eru { dag byggja 4 kenningunni um
midsxkni og gera rdd fyrir normaldreifingu
svara. Par sem lysandi tolfredi dr forpréfun
melitaekisins gaf til kynna ad nidurstodur
SOC melitekisins veru normaldreifdar fér
mat 4 studlum formgerdarlikans SOC fram
med scennileikamatsadferdinni (c. maximum
likelihood estimation method). Til ad ciga
moguleika 4 samanburdi vid fyrri rannséknir a
unglingum voru metin likon sem gerdu rad fyrir
premur undirliggjandi pattum (vali, hamorkun
og uppb6t) og einnig einum almennum
sjalfstjérnunarpeetti. Pattahledsla fyrsta atridis
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i hverjum undirpatti var skilgreind sem
t6lugildid einn til ad unnt veeri ad meta likanid.
Fylgni a milli patta var ekki takmorkud og
melivilla hverrar spurningar var einnig metin
an takmarkana. Ekki var gert rad fyrir ad fylgni
veeri 4 milli dreifni villulida milli 6likra atrida.

Mitgedi (c. goodness of fit) priggja
patta likans voru metin tt fra fleiri en cinni
tegund matstudla. Lagt var mat & SRMR
(e. standardized root mean squared residual)
studul, ki-kvadrat studul, CFI (e. comparative
fit index) studul og RMSEA (c. root means
square error) studul. SRMR studullinn tekur
gildi fra null til einn og pvi leegri sem studullinn
er pvi betur fellur likanid ad gégnunum. Litid
var svo 4 ad likanid félli vel ad gégnunum
ef studullinn var 0,08 cda legri. RMSEA
studullinn getur tekid gildi 4 bilinu ndll til
cinn en pvi leegri sem hann er pvi betur fellur
likanid ad géognunum. Litid var svo 4 ad likanid
félli vel ad gognunum cf RMSEA studulinn
var 0,06 cda laegri. CFI studullinn tekur gildi
4 bilinu ndll til einn en pvi harri sem hann er
pvi betur fellur Iikanid ad gognunum. Litid var
svo 4 ad likanid félli vel ad gognunum ef CFI
studulinn var 0,95 eda harri (West, Taylor og
Wu, 2013).

Eftir a0 mat hafdi verid lagt 4 matgadi
likansins var tekid tillit til fylgni 4 milli patta,
pattahledslna og breytingastudla til ad akveda
hvort breytingar 4 likaninu veeru askilegar.

Nidurstoour

S6fnun gagnanna fér fram { nokkrum skrefum
svo unnt veeri ad préa SOC melitekid og
um leid svara peim rannséknarspurningum
sem settar voru fram. Grein er gerd fyrir
nidurstodum rannsdknarinnar i somu rod og
sofnun gagna fér fram. Eins og fram kemur
sidar { pessum kafla kom fjolpatta formgerd
SOC melitzkisins ckki fram medal unglinga.
Af peim sokum er ekki fjallad um S, O, og C
pettina, heldur eru nidurstodurnar takmarkadar
vid cinspatta formgerd maliteekisins.
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Undirbuningsmezeling I

Nidurstodurnar Ur undirbiningsmelingu I
voru notadar til ad bera saman tvikosta- og
Likert framsetningu SOC melitakisins.
Arci(’ianlcikagrcining syndi ad darcidanleiki
nfu atrida SOC melingar fér fra pvi ad vera
nastum vidunandi (¢ = 0,67) med tvikosta
framsetningunni yfir { ad vera vidunandi med
pvi ad nota Likert framsetninguna (o = 0,77).
Nidurstodur arcidanleikagreiningarinnar voru
stadfestar { opnum svorum par sem nemendur
voru hvattir til ad koma med athugasemdir
vardandi framsetningu malitakja { konnuninni.
[ heildina gerdi 21 (15%) nemandi athugasemd.
Af pessum hépi gafu 15 nemendur (71%) til
kynna ad erfitt vaeri ad skilja og nota tvikosta
framsetningu SOC mzlingarinnar { samanburdi
vid Likert framsetninguna. Peir sex nemendur
sem ckki minntust & SOC melitekin komu
med athugasemdir vid adrar malingar cda
komu med athugasemdir sem ckki tengdust
cfni spurningalistans.

Badar utgafur meliteekisins syndu fylgni
vid sjalfstjornun 1 ndmi. Styrkur sambandsins
for fra pvi ad vera jakvadur og sterkur (r(128)
= 0.43, p < 0,001) yfir i ad vera jakvadur
og mjog sterkur med pvi ad nota Likert
utgafuna (#(138) = 0,49, p < 0,001). Skekkjan
i dreifingu svaranna { niu atrida dtgafunni
reyndist dsattanleg (-0,28) med notkun Likert
framsetningarinnar en ris dreifingarinnar
reyndist hinsvegar éasattanlegt (1,31).

Rynihopsvidtal

[ 1j6si pess ad Likert framsetning 4 SOC
melitekinu gaf { senn darcidanlegri og
réttmatari malingu & sjalfstjornun og cinnig
med tilliti til pess ad haskélanemar attu 1
erfidleikum med tvikosta framsetningu pess
var dkvedid ad vinna dfram med Likert
framsetninguna til notkunar med unglingum.
Rynih6pur 15 unglinga 1 9. bekk 1 skdla 4
Reykjavikursvaedinu var fenginn til ad svara
og raxda Likert framsetningu melitekising
med bad fyrir augum ad gera melitaekid
skiljanlegra. A medan 4 umradunni st6d bentu
nokkrir unglinganna 4 ad erfitt veeri ad skilja
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1. tafla. ~ Sjalfstjérnunaratridi SOC sem eftir standa eftir stadfestandi pattagreiningu medal 14 og 18 dra
unglinga 4 Islandi og medal 11 til 13 dra bandariskra unglinga.

fsland Bandarikin
14 14%  18% 11#  12# 13+
Fullyrding dra  dra dra dra dra  dra
Atridi kvardans Val (e. Selection)
m) Pegar €g set mér markmid pa stend €g vid pad X X X X X X
r) Eg vinn alltaf ad einu markmidi { einu X X X X X X
a) Eg einbeiti mér ad faum hlutum { einu
b) Eg velti pvi mikid fyrir mér hvad er mér mikilvagt
k) Eg stefni alltal ad einu, mikilvegu markmidi { einu
D Pegar ég hef virkilega dkvedid hvad ég vil { lifinu pa
vinn ég ad einu eda tveimur mikilvegum markmidum
Atridi kvardans Hamorkun (e. Optimization)
c) Til pess ad nd markmidi minu reyni €g eins margar M X M M M M
nyjar leidir eins og 4 parf ad halda
f) Pegar ég @tla mér ad nd erfidu markmidi, bid ég eftir
réttu augnabliki og besta tekiferinu
2) Eg thuga vandlega hvernig ég get best n4d markmidum « « « «
minum
h) Eg geri allt hvad ég get til ad nd markmidum minum X X X X X X
i) begar ég byrja 4 einhverju sem mér finnst skipta mali en
: - i oz . X X X X X
veit ad verdur erfitt, pd legg ég sérstaklega hart ad mér
n) Pegar ég vil nd drangri, pa skoda ég lika hvernig adrir
hafa gert pad
Atridi kvardans Uppbét (e. Compensation)
e) Pegar mér finnst eitthvad vera mikilvaegt, pd velti ég
fyrir mér hvort ég purfi ad verja meiri tima { pad eda ad X X X X X
vera duglegri
0) Pegar hlutirnir ganga ekki jafn vel og 4dur reyni ég ad
P o X X X X X
gera pd 60ruvisi
qQ) Pegar eitthvad gengur ekki jafn vel og venjulega X X N X M N

athuga ég hvernig adrir hafa farid ad

d) begar eitthvad virkar ekki eins vel og 4dur, fe ég
radleggingar 4 netinu eda les bk

i) Pegar hlutirnir ganga illa, pigg ég hjélp frd 6drum
p) begar ég get ekki leyst verkefni eins vel og ddur, bid ég
einhvern annan ad gera pad fyrir mig

*Nidurstodur ur Steinunn, Sigrin og Fanney (2011)
#Nidurstodur ur Gestsdottir og Lerner (2007)
+Nidurstodur dr Zimmerman o.fl. (2007)

Salfradiritio, 19. arg. 2014



50 Kristjan Ketill Stefdnsson, Steinunn Gestsdottir og Sigurgrimur Skdlason

svarmoguleikana: Mjog miklu leyti, Miklu
leyti, Svolitlu leyti, Litlu leyti og Alls engu leyti.
Nemendurnir maltu med notkun 4 algengari
tegund svarmoguleika: Mjog likt mér, Frekar
likt mér, Hvorki likt né 6likt mér, Frekar 6likt
mér og Mjog 6likt mér. Svarmoguleikarnir
sem rynihépurinn melti med reyndust meira
videigandi en fyrri svarmoguleikar pegar peir
voru bornir saman vid skyringartextann sem
fylgdi upprunalegu tvikosta SOC melingunni
(Baltes, Baltes, Freund og Lang, 1999).

Undirbiningsmaeling I1

Onnur undirbiningsmeling var framkvaemd
til ad athuga ahrif pess ad breyta svarmogu-
leikunum frd ,Mjog miklu leyti, Miklu
leyti, Svolitlu... o.s.frv.“ yfir 1 ,,Mjog likt
mér, Frekar likt mér, Hvorki ... o.s.frv.
Nidurstodurnar bentu til pess ad breytingin a
svarmoguleikunum leiddi til normaldreifingar
svara par sem Odsettanlegt ris dreifingarinnar
dr undirbiningsmalingu I fér fra pvi ad
vera 1,31 nidur i ad vera 0,59 4 sama tima
og skekkja dreifingarinnar hélst dsaxttanleg
(0,45). Normaldreifing svara ur salfredilegum
melitekjum er forsenda fyrir steerstum hluta
pekktra adferda { tolfraedi og pvi var dkvedid
ad nota seinni utgdfu svarmoguleikanna {
forpréfun spurningalistans { heild sinni.

Forprof

Ad loknu rynihépsvidtali og tveimur
undirbiningsmalingum  var  lokautgafa
spurningalistans  forpr6fud. Lokattgafa

spurningalistans innih¢lt, auk fjolda annarra
melitekja, SOC melitaeki med 18 atridum
sem lysa daemigerdri hegdun fyrir sjalfstjornun
med fimm svarmoguleikum: Mjog likt mér,
Frekar likt mér, Hvorki likt né 6likt mér, Frekar
olikt mér og Mjog 6likt mér. Nidurstodurnar
syndu dasattanlegan drcidanleika fyrir niu
atrida utgafu meliteekisins (a = 0,77).

Langtimarannsékn

Gogn dr fyrstu malingu af fjérum { lang-
timarannsokninni sem pessi rannsékn er hluti
af (N = 539) gifu nagilegt afl til ad meta
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formgerd SOC malingarinnar og par med
hugtakaréttmeati melitzkisins. 1 1jés kom ad
fyrsta likanid, par sem metid var priggja pétta
likan, f¢ll illa ad gdgnunum (X2 = 574,72,
p = 0,00; SRMR = 0,066; RMSEA = 0,082
(CI = 0,075-0,089); CFI = 0,82). Fylgni a
milli pattanna priggja var mjog ha (r = 0,79-
0,98), sem gaf cinnig til kynna ad rangt
likan veeri fellt ad gégnunum. Sérstaka athygli
vakti ad fylgnin milli pess ad finna leidir
a0 markmidum (hdmorkun) og ad skipta
Gt markmidum (uppb6t) var sérstaklega ha
(r = 0,98). T 1j6si pess hve fylgnin var ha
milli pattanna priggja var dkvedid ad likan
nimer tvo gerdi rad fyrir einum nfu atrida
sjalfstjérnunarpeetti { stad priggja patta. Er pad
i samraemi vid pad sem crlendar rannséknir
med bandariskum unglingum hafa mzlt med
(Geldhof o.fl., i prentun; Gestsdottir o.fl.,
2009; Zimmerman o.fl., 2007).

begar cinungis hin niu hefdbundnu atridi
voru matud vid gognin kom 1 1j6s ad cinspétta
likan med nfu atridum f¢éll asamttanlega ad
gdgnunum (x2 = 70,03, p = 0,00; SRMR =
0,035; RMSEA = 0,06 (CI = 0,040-0,072);
CFI = 0,95). Arcidanleiki kvardans i fyrstu
gagnasofnun reyndist dsettanlegur (a = 0,75).
A9 lokum var cinspdtta, nfu atrida mealingin
matud vid gogn Ur annarri gagnasofnun
langtimarannséknarinnar sem endurtekin var
sex manudum eftir pa fyrri. I 1jés kom ad
matgeaedin foru fra pvi ad vera géd yfir { ad vera
mjog g6d vid endurtckninguna (x2 = 58,34,
p = 0,0004; SRMR = 0,032; RMSEA = 0,05
(CI = 0,031-0,065); TLI = 0,96; CFI =0,97)
(West, Taylor og Wu, 2013). Arcidanleiki
kvardans vid adra gagnasofnun reyndist cinnig
g6dur (o = 0,84). T toflu 1 er ad finna pau atridi
sem myndudu SOC sjalfstjérnunarmelitekid
i pessari rannsokn og nokkrum skyldum
rannséknum merkt med X.

Umraedur
Markmid pessarar rannséknar var tvipatt. i

fyrsta lagi var athugad hvort hegt veri ad
baeta sjalfstjérnunarmalitekid SOC med pvi
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ad setja svarmoguleika melitekisins fram a
Likert kvarda. I 68ru lagi var kannad hvort
breytt framsetning mealiteekisins yroi til pess
ad hagt veeri ad stadfesta cins- cda fjolpatta
formgerd melitackisins.

bratt fyrir ymsa kosti sem komu fram
vid Likert framsetningu 4 SOC melitekinu
syndi stadfestandi pattagreining a4 gdgnum
ur fyrstu gagnasofnun ckki priggja patta
formgerd. Pad er olikt pvi sem synt hefur
verid fram 4 medal fullordinna. Niu atrida
cinspatta formgerd malitakisins var stadfest
medal 14 4ra ungmenna 4 Islandi ad hausti
i 9. bekk og aftur sex manudum sidar sem
bendir til hugtakaréttmetis melitakisins
vid fislenskar adstazdur. Fyrri rannsoknir &
tvikosta framsetningu SOC medal 14 dra
ungmenna 4 [slandi hafa ckki stadfest niu
atrida formgerd melitaekising (sjd Steinunn
Gestsdottir o.fl.,, 2011) og ma vera ad Likert
framsetning af pvi tagi sem mealt er med
pessari rannsékn cigi betur vid en tvikosta
framsetning pegar melitaekid er notad med
islenskum ungmennum. Endurtekin stadfesting
a formgerd niu atrida dtgafunnar sex manudum
eftir fyrstu malingu bendir enn frekar til pess
ad maliteekid bui yfir langtimastodugleika.
heild ma segja ad nidurstodur rannséknarinnar
bendi til pess ad framsetning SOC atridanna
Likert kvarda hafi jakvad ahrif 4 arcidanleika
og réttmati melitaekising { samanburdi vid
fyrri rannséknir 4 tvikosta framsetningu.

Nidurstodurnar gefa til kynna ad islenskir
unglingar geri litinn greinarmun 4 o6likum
undirpattum SOC melingarinnar  6likt
pvi sem stadfest hefur verid i rannséknum
medal fullordinna. Sérstaka athygli vakti ad
unglingarnir gerdu nar engan greinarmun a
pvi ad finna ahrifarikar leidir ad markmidum
(hamorkun) og ad skipta Gt markmidum
(uppb6t). bessar nidurstodur eru mikilvagar
fyrir pa sem vinna med styrkingu sjalfstjérnunar
medal unglinga par sem par gefa til kynna ad
unglingar cigi erfidara med ad taka afstodu til
Olikra leida ad peim markmidum sem peir setja
sér en fullordnir. Astadur pessa ma mogulega
rekja til o6likrar reynslu, vitsmunaproska

eda dhugahvatar unglinga { samanburdi vid
fullordna. Nidurstodurnar benda til pess ad
gagnlegt geti verid ad vinna skipulega med
Olikar leidir ad algengum markmidum, til
deemis 1 skolastarfi, til ad vikka reynsluheim
og sjalfspekkingu unglinga. Frekari rannsékna
er porf til ad kanna hvada adferdir reynast best
vid styrkingu sjélfstjornunar 4 unglingastigi.

Fjoldi nylegra erlendra rannsékna er
fyrirliggjandi par sem ecinspdtta, niu atrida
SOC maling hefur verid notud til ad spa fyrir
um ymsa peatti { farseelum proska ungmenna.
Stadfesting 4 einspétta, niu atrida dtgafu
medal unglinga 4 Islandi gefur pvi tekifaeri
4 samanburdi vid fyrri rannséknir sem feerir
ut mork pekkingar & sjalfstjornun ungmenna
4 Islandi.

Melingar a sjalfstjérnun med notkun
spurningalista cins og hér er gert ber ad
taka med fyrirvara par sem sjalfsmat gefur
ckki fullnzgjandi mynd af raunverulegri
getu til sjalfstjornunar. Hugmyndir nemenda
um ad hvada markmidum er samfélagslega
vidurkennt ad keppa og hversu vel nemandinn
samsamar sig peim markmidum geatu haft
ahrif 4 hugmyndir hans um eigin sjalfstjérnun.
Gagnleg vidbot vid niverandi melingar veri
ef sidari rannséknir myndu préa og nota i
meira meli beinar melingar 4 hegdun vid
mat 4 medvitadri sjalfstjérnun, til demis
med rannséknum par sem hegdun unglinga
4 vettvangi er skipulega skrdd af pjalfudum
rannsakendum. Melingar Ur taugasalfredi
a proska og virkni svada { heilanum sem
talin eru spila lykilhlutverk { sjalfstjornun
veeru einnig gagnleg leid til ad margpréfa og
stadfesta réttmacti peirra maelitakja sem nd eru
til stadar.

SOC melitekid 4, eins og adur segir,
uppruna sinn { 6ldrunarfredum { Pyskalandi.
Pear rannséknir sem liggja ad baki melitaekinu
byggja a svorum pétttakenda sem spanna mjog
breitt aldursbil e¢da 71 ar (Freund og Baltes,
2002). bar rannsdknir sem visad hefur verid
til 1 pessari grein innihalda einungis svor ungs
félks. Mogulegt er ad atridi meeliteckisins greini
ckki a milli undirpatta SOC 4 fullnagjandi hatt
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pegar einungis er um unga patttakendur ad
reeda. Ekki er 1jost af hverju ungmenni greina
ckki 4 milli mismunandi sjalfstjérnunarferla
likt og cldra f6lk. Petta pyrfti ad skoda nanar
og mogulega endurskoda SOC atridin med
pad takmark 1 huga ad adgreina med skyrari
heaetti peer hugsmidar sem SOC kenningin gerir
rdd fyrir 1 svorum ungra atttakenda. i pvi
sambandi vari askilegt ad beita cigindlegum
adferdum til ad fa innsyn { par leidir sem
ungmennum pykja drangursrikastar i ad sctja
sér markmid og nd peim.

Nidurstodur ur fyrri  undirbinings-
melingunni medal hdskélanema bentu til pess
ad fullordnu félki finnist erfitt ad svara SOC
atridunum pegar pau eru sett fram med tvikosta
framsetningu. Nyleg sxnsk rannsékn hefur
jafnframt gefid til kynna ad atridi a og k (sja
1. toflu) hafa neikvaed ahrif 4 &reidanleika
undirpattarins val medal fullordinna { Svipj6d
(Viglund o.fl., 2013). Fjolpattaformgerd SOC
melitekisins hefur jafnframt ckki komid fram
i tveimur rannséknum 4 18 dra nemendum {
Bandarikjunum og 4 Islandi (Geldhof o.fl.,
2012; Steinunn Gestsdottir  o.fl., 2011).
Nidurstodur pessarar og fyrri rannsékna benda
pvitil pess ad naudsynlegt sé ad skoda formgerd
SOC melitekisins ndnar medal fullordinna.

Med peim breytingum sem lagdar cru til
4 framsetningu SOC meliteekisins 1 pessari
grein eru stigin skref i att ad pvi ad hanna
meliteeki 4 medvitadri sjalfstjornun sem heafir
ungmennum. Nu liggur fyrir cinspatta utgafa
SOC malitackisins med Likert svarmoguleikum
sem er arcidanleg og réttmat { notkun med
unglingum vid upphaf og lok 9. bekkjar a
Islandi og gefur sa stadreynd pvi moguleika a
frekari rannséknum 4 medvitadri sjalfstjornun
medal unglinga 4 {slandi.
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The development and validation
of the SOC scale for youth in
Iceland

Intentional self-regulation refers to people’s
ability to set goals and find effective means
to achieve their goals. The SOC (selection,
optimization, compensation) measure has
been widely used in measuring intentional
self-regulation among adults. Research has
indicated the importance of SOC abilities
during adolescence but a reliable and valid
SOC measure for use with adolescents has
not been available. The goal of this research
was twofold. First, the means of improving
the reliability of the SOC measure were
explored by changing the scale of the measure
from a forced choice scale to a Likert scale.
Second, a confirmatory factor analysis (CFA)
was performed to investigate the construct
validity of SOC when using Likert answer
options. A pilot study with college students,
and adolescents from a secondary school
in Reykjavik, indicated that a Likert scale
representation of the SOC items produced
higher reliability and more convergent validity
then a forced choice representation. A CFA on
data from 539 students in 9th grade (46% girls,
mean age 14.3 years) showed that a tripartite
structure of SOC did not fit the data adequately.
However, a single factor structure using nine
items from the SOC questionnaire indicated
a good fit as has been shown by previous
research with adolescents in other cultures.
These results indicate that a single factor nine
item SOC measure with Likert answer options
gives areliable and valid measure of intentional
self-regulation at the beginning and at the end
of ninth grade in Iceland.

Keywords: Self-regulation, SOC, confirmatory
factor analysis, measurement, adolescents.
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Atjan

Vidauki

atrida SOC spurningalistinn, cinungis svarmoguleikar sem lysa sjalfstjérnun

(Freund og Baltes, 2002).

Val

1

2.
3.
4

Eg cinbeiti mér ad faum hlutum { cinu

Eg stefni alltaf ad cinu, mikilveegu markmidi { cinu

Eg vinn alltaf ad cinu markmidi { einu

begar ég hef virkilega akvedid hvad ¢g vil { lifinu pd vinn ég ad cinu eda tveimur
mikilvegum markmidum

5. DPegar ég set mér markmid pa stend ég vid pad

6. Eg velti pvi mikid fyrir mér hvad er mér mikilvagt

Hamorkun

1. Eg geri allt hvad ég get til ad nd markmidum minum

2. Til pess ad na markmidi minu reyni ég eins margar nyjar leidir cins og 4 parf ad halda

3. DPegar ég xtla mér ad na crfidu markmidi bid ég cftir réttu augnabliki og besta
teekifaerinu

4. Dbegar ég byrja 4 cinhverju sem mér finnst skipta mali en veit ad verdur erfitt, pa legg
ég sérstaklega hart ad mér

5. Dbegar ég vil nd arangri, pa skoda ¢g lika hvernig adrir hafa gert pad

6. Bg ihuga vandlega hvernig ég get best n4d markmidum minum

Uppbot

1. Degar citthvad gengur ekki jafn vel og venjulega athuga ég hvernig adrir hata farid ad

2. Degar citthvad virkar ekki eins vel og adur, fee ég radleggingar 4 netinu eda les bok

3. Pegar mér finnst citthvad vera mikilvaegt pa velti ég fyrir mér hvort ég purfi ad verja
meiri tima { pad eda ad vera duglegri

4.  Dbegar hlutirnir ganga illa, pigg ég hjdlp fra 6drum

5. DPegar hlutirnir ganga ekki jafn vel og adur reyni ég ad gera pa 6druvisi

6. DPegar ég get ckki leyst citthvad verkefni cins vel og adur pa bid ég cinhvern annan

ad gera pad fyrir mig

Svarmoguleikar: Mjog ikt mér, Frekar likt mér, Hvorki ikt né 6likt mér, Frekar 6likt mér,
Mjog 6likt mér.
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Abstract

School engagement involves cognitive, emotional, and behavioral components that overlap conceptually. This conceptual ambiguity has led
to measures that have either consisted of one general factor or separate correlated factors. However, neither approach can sufficiently
account for both the uniqueness and the overlap of the subcomponents. The bifactor model has been recommended to determine the
degree to which a measure is unidimensional versus multidimensional. In this study, we examined the validity of a multidimensional
measure of school engagement in adolescence, the Behavioral-Emotional-Cognitive School Engagement Scale (BEC-SES; Li & Lerner,
2013), by comparing the model fit and predictive power of the widely-used one- and three-factor models with a bifactor model. Using
data from 561 youth in Iceland (46% girls, M.g. at Wave | = 14.3 years, SD = 0.3), only the multidimensional models (i.e., the three-
factor and bifactor models) gave a good fit to the data. We then assessed the predictive power of the multidimensional models for
academic achievement. The addition of academic achievement as an outcome variable to the bifactor model revealed that general
school engagement, as well as specific behavioral engagement, predicted achievement. These findings are distinct from previous results
using three-factor models, which indicated that behavioral engagement alone predicted later achievement. The results of the current

study support the use of a bifactor model when using measures of school engagement.
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School engagement has been identified by researchers, teachers,
and policy makers as an important asset for promoting school suc-
cess and for addressing academic problems, such as school dropout
and poor academic achievement (Appleton, Christenson, & Fur-
long, 2008; Fredricks, Blumenfeld, & Paris, 2004). School engage-
ment' has been defined as ‘[the] student’s active participation in
academic and co-curricular or school related activities, and com-
mitment to educational goals and learning. ... It is a multidimen-
sional construct that consists of behavioral (including academic),
cognitive, and affective subtypes’ (Christenson, Reschly, & Wylie,
2012, pp. 816-817).

The three aspects of school engagement, that is, students’ cog-
nitions, feelings, and behaviors, have been shown to be important
for school success. Behavioral engagement reflects a student’s will-
ingness to participate in school related activities, such as attending
classes. Emotional engagement includes a student’s feelings about
his or her school, such as his or her sense of belonging to school.
Cognitive engagement describes a student’s willingness to invest
in cognitive abilities that relate to learning, such as self-regulated
learning (Christenson et al., 2012; Li & Lerner, 2013).

The high correlations frequently observed among behavioral,
emotional, and cognitive engagement (see e.g. Li & Lermner,
2013) has raised questions about the multidimensionality of school
engagement. Acknowledging the extent to which a measure is mul-
tidimensional is important, as secondary dimensions can be lost
when inappropriate models, such as one-factor models, or models

that do not acknowledge the common variance of the factors, are fit
to multidimensional data (Ackerman, 1992; Reise, 2012). The cur-
rent study examined the validity of the school engagement con-
struct by comparing the model fit of three measurement models
of school engagement (a one-factor, a three-factor and a bifactor
model of school engagement) and by comparing the criterion valid-
ity of the good-fitting models by testing how strongly each predicts
academic achievement.

The role of school engagement in academic
success
In one of the earliest reviews of the concept of school engagement,

Mosher and McGowan (1985) explained that physical presence in
schools can be legislated (i.e., by making school attendance
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mandatory), whereas school engagement cannot. A student’s pres-
ence at school is necessary for, but does not guarantee, school
engagement and the successful completion of compulsory school
(Reschly & Christenson, 2012). For instance, Finn’s (1989)
Participation-Identification Model highlighted that successful
school completion results from a gradual process of school engage-
ment that involves a student identifying school-related goals and
actively participating in school-related activities. As such, school
engagement develops and entails bidirectional relations between
students and their school contexts (Finn, 1989).

A relational developmental systems (RDS) perspective under-
lines this bidirectional nature of school engagement (Overton,
2015). In one of the most influential RDS models of Positive Youth
Development (PYD), Lerner and colleagues (see e.g. Lerner,
Phelps, Forman, & Bowers, 2009; Lerner, Lerner, & Benson,
2011) have identified school engagement as one of the key
strengths of adolescents that, when aligned with ecological assets,
promotes positive youth development. Similarly, influential
researchers of motivation and school success, such as Eccles
(2004), emphasize that the context, that is, schools, need to align
better with the developmental needs of their students to support
person-context fit and ensure that all students are motivated and
engaged in their education.

There is considerable empirical support for the importance of
school engagement for later school success (Reschly & Christen-
son, 2012). For example, a recent study found that 60% of high
school dropouts could be identified based on their sixth-grade
school engagement alone (i.e., attendance, misbehavior, and course
failures; Balfanz, Herzog, & Mac Iver, 2007). Accordingly, one of
the more important impacts of research on school engagement has
been a shift away from focusing on individual characteristics, such
as 1Q, for promoting school success, and focus on understanding
person-context fit in educational practices (Appleton et al., 2008;
Fredricks et al., 2004).

The three-dimensional nature of school
engagement

As already explained, the strong correlations among the subdimen-
sions of school engagement have raised questions about the unique-
ness of each subdimension (Fredricks et al., 2004). An example of
the strong correlation among the subdimensions is a recent study on
the factorial invariance of the Student Engagement Instrument
(SEI) where subfactors of cognitive and emotional engagement
were very strongly correlated among adolescences in Grades 6
through 12 (» = .79; Reschly, Betts, & Appleton, 2014).

The conceptual definition of school engagement has raised
questions about the homogeneity of each subdimension (Betts,
2012). The heterogeneity of the subdimensions is reflected in their
overlap with several other processes that have been identified by
psychological and educational research, such as goal setting, self-
regulated learning, social development, internal motivation, and
reward contingencies (Betts, 2012). The overlap between individ-
ual subdimensions of school engagement and other processes has,
for example, been observed in the strong correlation (r = .51
—.72) between measures of cognitive engagement and measures of
motivational engagement among adolescences in Grades 9 through
12 (Betts, Appleton, Reschly, Christenson, & Huebner, 2010).

The wide range of concepts that relate to each subdimension
have made it difficult to define three separate measures of

engagement that include all the relevant aspects of each subdimen-
sion. Researchers have therefore frequently identified specific
aspects of each subdimension and then used these attributes as indi-
cators of general school engagement. This practice assumes that
school engagement represents a unified, yet multidimensional, con-
struct (Betts, 2012). As such, the bifactor model has been recom-
mended as a potentially useful approach to partitioning the item
variance into separate general and specific factors that can then
be evaluated to better understand the structure of school engage-
ment (Betts, 2012; Reise, 2012).

The bifactor measurement model

The bifactor measurement model, first described by Holzinger and
Swineford (1937), has recently been rediscovered as an important
approach to representing multidimensional measures in factor anal-
ysis and structural equation modeling (Reise, 2012; von Eye, Mar-
tel, Lerner, Lerner, & Bowers, 2011). The use of bifactor models
allows researchers to examine a single common factor that repre-
sents a multidimensional construct, while also acknowledging the
uniqueness of the individual dimensions that comprise it. More spe-
cifically, the bifactor model specifies that the covariance among a
set of items can be accounted for by two processes; a single general
factor that reflects the common variance among all the items, and a
set of specific factors that reflect additional covariation among sub-
sets of items. All factors are typically assumed to be orthogonal
(i.e., uncorrelated), meaning that items representing different
dimensions are hypothesized to correlate only because of their
shared variance with the general factor (Betts, 2012; Reise, 2012;
Reise, Morizot, & Hays, 2007).

To our knowledge, no study has yet measured school engage-
ment as a single common construct while also recognizing its tri-
partite nature by using a bifactor model. The scarcity of such
research was confirmed by searching for the words ‘bifactor/bi-fac-
tor’ and ‘school/student engagement’ in titles, keywords, and
abstracts on the Web of Science™. This search revealed only three
journal articles and one book chapter containing both words, none
of which assessed all three dimensions of school engagement as
defined by Christenson et al. (2012).

The current study

The current study is a four-wave longitudinal study that took place
at the beginning and end of Grade 9 (Waves 1 and 2, respectively),
and the beginning and end of Grade 10 (Waves 3 and 4, respec-
tively) in Iceland. In the study, we examined the validity of a school
engagement measure at Wave 1 in two ways, first, by comparing
the fit of three models of school engagement and, second, by com-
paring the predictive validity of good-fitting models at Wave 1 for
predicting scores on a standardized achievement test (the Icelandic
National Examinations; INE) at Wave 3. Finally, we confirmed the
reliability of the best fitting model by examining the longitudinal
factorial invariance of the best fitting measure across all four
waves.

More specifically, using the Behavioral-Emotional-Cognitive
School Engagement Scale (BEC-SES; Li & Lerner, 2013), we
tested three rival measurement models: a single-factor model of
general school engagement; a three-factor model of behavioral,
emotional, and cognitive school engagement; and bifactor model
with school engagement as a general factor and three specific
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behavioral, emotional, and cognitive engagement factors. Because
previous research has found that the subdimensions of school
engagement are highly correlated (» > .50; Li & Lerner, 2013),
we followed the recommendation of Reise et al. (2007) and
hypothesized that the measure of school engagement reflected two
distinct sets of processes. First, we argued that students would exhi-
bit systematic differences in how they would respond to all items,
indicating a global school engagement factor. In addition, we
hypothesized that each facet of school engagement (i.e., behavioral,
emotional, and cognitive) would display systematic between-
person variation that would be independent of the global school
engagement factor. We therefore hypothesized that a bifactor
model would fit our data better than either competing model.

After testing the rival measurement models, INE scores were
added as an outcome variable to models that displayed good model
fit. Based on previous research on school engagement and academic
achievement (Chase, Hilliard, Geldhof, Warren, & Lerner, 2014;
Christenson et al., 2012), we hypothesized that a three-factor model
of school engagement would indicate a strong positive relationship
between behavioral engagement and academic achievement, and a
weak relationship between academic achievement and emotional
and cognitive engagement. Based on this same research, we
hypothesized that a general factor of a bifactor model of school
engagement would positively predict later academic achievement.
Due to the scarcity of research, the analyses on the relation of spe-
cific school engagement factors and academic achievement in the
bifactor model were purely exploratory. Furthermore, based on pre-
vious research on the distortion that may occur when fitting inap-
propriate models to multidimensional data (Ackerman, 1992;
Reise, 2012), we hypothesized that a bifactor model of school
engagement would fit the data significantly better than a three-
factor model, which would in turn fit the data significantly better
than a unidimensional model. After selecting the best-fitting model,
we tested factorial invariance of the best-fitting model across the
four waves. We hypothesized that a configural, weak, and strong
factorial invariance could be established across the four waves of
measurement.

Method

The current study is part of a four-wave longitudinal investigation
of adolescent development in Iceland conducted at the beginning of
Grade 9 and lasting through the end of Grade 10 in the Icelandic
compulsory school system. Academic achievement data was col-
lected concurrently with the third wave of measurement and
merged with the overall dataset.

Participants

We randomly selected 20 out of the 54 medium- to large-sized
schools (>20 Grade 9 students) located in the Reykjavik capital area
and the adjacent Reykjanes peninsula. Out of the 20 selected
schools, 15 agreed to participate. Each participating school
received a book as a gift for their school library for their participa-
tion. In order to increase the number of schools that participated,
and thereby ensuring more diverse responses at the school level,
two classrooms in each school were selected at random in schools that
had more than two classrooms. These 30 classrooms had a total of
625 students. A total of 561 parents (90%) gave written consent for
their child’s participation, and 539 (96%) of youth with parental
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Table I. Sample descriptive statistics at Wave |.
Females n (%) 249 (46.20)
Age mean (SD) 14.28 (0.28)
Mothers with only compulsory education n (%) 77 (14.81)
Foreign language spoken at home* n (%) 31 (5.82)
Fewer than 25 books at home n (%) 65 (12.22)
Behavioral-Emotional-Cognitive School Engagement 3.32 (0.45)

Scale (I—4) mean (SD)

Behavioral engagement (1—4) mean (SD) 3.49 (0.45)
Emotional engagement (1—4) mean (SD) 3.04 (0.56)
Cognitive engagement (1—4) mean (SD) 3.41 (0.56)

Note. Total number of participants = 561. *In Iceland, a foreign language spoken
at home frequently serves as an indicator of a household minority status.

consent participated at Wave 1 (mean age 14.3, SD = 0.3, 46% girls).
The population in Reykjavik and the Reykjanes area includes 66.4%
of all Icelandic children and is socially heterogeneous (Table 1).

Procedure

Participants completed a paper-and-pencil survey during a
40-minute school visit by trained research staff. Standardized
instructions were used to ensure that data collection was uniformly
administered. Students who were absent during the school visit
were contacted by e-mail, mail, or phone, and asked to complete
and return the survey by mail.

Measures

We describe our measures below. For each measure, the model-
based reliability estimate coefficient w (McDonald, 1999) was cal-
culated to indicate the proportion of the scale variance that was due
to all common factors (Zinbarg, Revelle, Yovel, & Li, 2005). Coef-
ficient w is analogous to coefficient o (Reise, 2012); therefore relia-
bility estimates above the .70 level were interpreted as indicators of
adequate reliability (Kline, 2011).

Behavioral-Emotional-Cognitive School Engagement Scale
(BEC-SES). To measure school engagement, we used the Behavioral-
Emotional-Cognitive School Engagement Scale (BEC-SES) devel-
oped by Li and Lerner (2013). The BEC-SES consists of the three
subscales of school engagement: behavioral, emotional, and cogni-
tive. Each subscale was measured using five items administered
using a four-point Likert scale (answer options differed across
scales, see below). Abbreviated item content can be seen in Table 2.

A three-factor model of BEC-SES has shown evidence of strong
measurement equivalence between boys and girls, between youth
of different socioeconomic status, and across youth in US Grades
9 through 11 (Li & Lerner, 2012). The measure was translated into
Icelandic by two independent translators. The translations were
reconciled by researchers fluent in both languages and pretested
with 77 Grade-9 students from a single school. Coefficient w for the
whole BEC-SES in the current sample was .95.

Behavioral engagement. Behavioral engagement included five
items whose content ranged from shallow engagement (e.g., class
attendance) to deep engagement (e.g., effort). The subscale focuses
on students’ voluntary behaviors within the school context to mini-
mize possible confounding effects of non-student related variables
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Table 2. The Behavioral-Emotional-Cognitive School Engagement Scale. Abbreviated item content and frequencies at Wave |.

No. S Abbreviated item content Cl% C2% C3% C4%\
| Behavioral engagement Come to class unprepared* 3.2% 22.4% 47.4% 26.9%
2 Behavioral engagement Complete homework on time 0.9% 7.4% 16.2% 75.6%
3 Behavioral engagement Skip classes without permission*® 0.2% 2.9% 10.1% 86.9%
4 Behavioral engagement Take part in group (class) discussions 2.7% 12.6% 33.0% 51.7%
5 Behavioral engagement Work hard to do well in school 0.9% 5.0% 26.2% 67.9%
6 Emotional engagement Feel part of my school 6.6% 10.4% 51.3% 31.6%
7 Emotional engagement Care about the school 7.0% 14.2% 46.3% 32.5%
8 Emotional engagement Happy to be at my school 3.8% 10.1% 37.7% 48.5%
9 Emotional engagement Don'’t find school fun and exciting* 9.7% 21.0% 41.7% 27.6%
10 Emotional engagement Enjoy the classes | am taking 5.2% 15.8% 58.7% 20.3%
I Cognitive engagement Learn as much as | can at school 2.7% 7.5% 41.1% 48.7%
12 Cognitive engagement Is important to make good grades 2.0% 3.6% 20.5% 74.0%
13 Cognitive engagement The things | learn at school are useful 2.5% 11.3% 46.1% 40.0%
14 Cognitive engagement Think a lot about how to do well in school 3.8% 17.1% 42.0% 37.2%
15 Cognitive engagement School is very important for later success 1.4% 2.7% 22.3% 73.6%

Note. These are average results over 20 data sets. *Reverse-worded item.

(an example of academic behaviors outside the school context that
can be confounded by non-student variables, is participation in pri-
vate tutoring, which may be related to social economic status). For
each item, respondents were asked to rate how often they engaged in
specific behaviors using a scale from 1 (never) to 4 (always). Coeffi-
cient w for behavioral engagement in the current sample was .82.

Emotional engagement. The emotional engagement subscale
included five items that assessed students’ sense of belonging and
their affect toward school. Happiness, excitement, and enjoyment
were used to measure three related, yet distinct, types of positive
affect. Items used to tap school connectedness assessed different
aspects of the emotional relationships students had with their school
and classes. The respondents were asked indicate their agreement to
five emotional statements on a scale from 1 (strongly disagree) to 4
(strongly agree). Coefficient w for emotional engagement in the
current sample was .87.

Cognitive engagement. Cognitive engagement was measured by five
items designed to assess the extent to which students valued education
and things learned at school, as well as their thoughts about learning.
More specifically, goal orientation, identification with school, and
perceptions of the link between students’ lives and school were
included as core indicators of cognitive engagement. The respondents
were asked indicate their rate of agreement to five cognitive state-
ments on a scale from 1 (strongly disagree) to 4 (strongly agree).
Coefficient w for cognitive engagement in the current sample was .90.

Academic achievement. Icelandic National Examinations (INE)
scores were retrieved from the Icelandic Educational Testing Insti-
tute (IETT; 2014). The IETI administers an annual INE in language
skills (Icelandic), mathematics and English at the beginning of
Grade 10. The exam is multidimensional and includes subcompo-
nents that measure, for example, algebra, geometry, grammar, and
spelling. The standardized scores range from 0 to 60 with a mean of
30 and a standard deviation of 10. The single academic achievement
factor was fit to the three observed test scores using the direct max-
imum likelihood estimator. A unidimensional model was saturated,
x2 (0) = 0, p < .001; CFI = 1.00; RMSEA = .00, 90% CI (.00,
.00). The academic achievement factor was clearly manifested in

the total test scores of Icelandic, mathematics, and English with stan-
dardized factor loadings of 0.93, 0.83, and 0.72, respectively. Coef-
ficient w for academic achievement in the current sample was .88.

Data analysis

A series of factor analyses and structural equation models was esti-
mated using version 7.3 of the Mplus software package (Muthén &
Muthén, 1998-2012). The estimates of latent factors were scaled
using the fixed factor method (see Little, 2013), setting the variance
of each latent factor to unity. For the BEC-SES, a bifactor model
was defined where each specific factor was indicated by the items
suggested by the previously established three-factor model (see Li
& Lerner, 2012). In addition, we defined a global school engage-
ment factor that was indicated by all the items across the three spe-
cific factors. No cross-loadings or item-correlations were allowed.
In addition, for identification purposes of the bifactor model, the
correlations between all latent factors (general and specific) were
set to zero within and across measurements.

Model fit was estimated by evaluating several fit indices: the
chi-square statistic for the WLSMV estimation method, the root
mean square error of approximation (RMSEA), and the compara-
tive fit index (CFI). Smaller chi-square and RMSEA values
(RMSEA < .06), and higher CFI values (> .95) indicate a good
model fit (West, Taylor, & Wu, 2013). Differences in model fit
were confirmed with a chi-square difference tests using the DIFFT-
EST option in Mplus. The chi-square difference tests were further
supplemented by comparing Bayesian information criterion (BIC)
values, where a smaller value indicates a better fit.

Due to the low number of response options for our Likert-type
data, we treated all indicators as categorical and estimated all models
using robust weighted least squares (WLSMYV). During the four
waves of measurement, 91%, 86%, 90%, and 87% of the participants
had complete data on all the school engagement items, respectively.
After the last wave, 68% of the participants had complete data across
the four waves of measurement. We considered the missing data to
be missing at random (MAR). Correlational analysis revealed signif-
icant correlations between several variables, such as self-reported
grades, mother’s education, father’s education, and mother’s occupa-
tion and missing cases at later waves. These background variables
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were used to inform the creation of 20 imputed datasets without miss-
ing values using the multiple imputation feature of Mplus.

The results in the manuscript are, as noted, the pooled results
from 20 imputations with one exception, this exception is the differ-
ence testing of nested models at Wave 1 using the DIFFTEST fea-
ture of Mplus. The DIFFTEST feature is currently not available for
the analysis of imputed data. Given the small amount of missing-
ness during Wave 1 (9%), and given that comparative analysis
using imputed and non-imputed data showed very similar results,
we based the nested model comparisons on non-imputed data.
Because this approach uses a pairwise present approach to address
missingness, we conditioned all items on the same covariates as
used to inform the imputed datasets.

We calculated the intraclass correlation (ICC) for all the items
used in the analysis for both class and school level in a series of
two-level unconditional models. All ICC values were lower than
.10, which has been considered a minimum to produce appreciable
bias in standard errors if multilevel statistical techniques are not
used (Kline, 2011). To minimize the risk of making a Type 1 error,
we ran all the CFA and SEM models twice producing correct stan-
dard errors using a sandwich estimator, first based on the class level
variation, and again based on the school level variation. The CFA
models showed no appreciable bias in standard errors under either
condition. The SEM models, however, showed an appreciable bias
in standard errors for the regression coefficients when clustering on
school level was not taken into account. We therefore decided, as
we are only interested in the individual level, to use the COMPLEX
feature of Mplus and produce correct standard errors using a sand-
wich estimator based on the school level clustering.

We established configural, weak, and strong longitudinal factor-
ial invariance for the bifactor model using a method for models with
ordered-categorical data described by Millsap and Yun-Tein
(2004). Residual variances of same indicators at all waves were
allowed to correlate. Furthermore, we allowed cross-time stability
correlations among same factors, but no correlations were allowed
with other factors, within or across measurement occasions (see Lit-
tle, 2013). We evaluated the invariance constraints using a guide-
line made by Chung and Rensvold (2002), where a change of
more than .01 in the comparative fit index (CFI) indicates that the
assumption of invariance does not hold.

Results

Abbreviated item content and frequencies for the 15-item Beha-
vioral-Emotional-Cognitive School Engagement Scale are sum-
marized in Table 2. Items were not markedly skewed with the
exception of Item 3, in response to which 87% of the participants
said they had never skipped class without permission. The item was
retained, as the WLSMYV method has generally performed well with
skewed ordered categorical variables when sample sizes are not
small (about N = 200; Kline, 2011).

Confirmatory factor analyses of the BEC-SES

The WLSMYV estimation method was used to fit three measurement
models to the data: a one-factor model, a three-factor model, and a
bifactor model. Model identification was established by fixing the
variance of each latent variable to unity. Model fits are summarized
in Table 3. The one-factor model exhibited inadequate fit, x*(90) =
552.37; CFI = .90; RMSEA = .10, because of large chi-square and

Table 3. CFA fit statistics for the Behavioral-Emotional-Cognitive School
Engagement Scale measurement models at Wave |.

X2 s Ax* Adf CFl RMSEA  BIC
One-factor 552373 1552 90 90 .10 1632444
model
Three-factor 227.675 8.7 87 32470 3 .97 .05 15808.16
model
Bifactor 149.885 538 75 7779 12 98 .04 1577219
model

Note. These are average results over 20 data sets. The BIC was retrieved with a
separate CFA using maximum likelihood estimation; Chi-square difference tests
between nested models at Wave | were conducted with non-imputed data.

RMSEA values and a low CFI value. The three-factor model
showed an acceptable fit, x¥*(87) = 227.68; CFI = .97; RMSEA
= .05, with a significant reduction in the chi-square value compared
to the nested one-factor model. In addition, the model showed an
acceptable RMSEA value and a good CFI value. The bifactor
model, however, provided the best fit of the three models, with the
lowest chi-square value and good RMSEA and CFI values, x(75)
= 149.89; CFI = .98; RMSEA = .04. A chi-square difference test
using the DIFFTEST option in Mplus confirmed that the three-
factor model fit the data better than the nested one-factor model,
AX*(3) = 211.65, p < .001, and that the bifactor model fit the data
better than the three-factor model, Ax*(12) = 87.84, p < .001. The
DIFFTEST results were further supplemented by estimating the
Bayesian information criterion (BIC). The BIC for the bifactor
model was substantially lower than the BIC values for the two other
models (see Table 3), indicating a better fit for the bifactor model
(see Raferty, 1995).

The standardized factor loadings of the different models can be
seen in Table 4. The one-factor model was well defined and highly
reliable (w = .93), with factor loadings ranging from .42 (participa-
tion in classroom discussions) to .79 (caring about the school). The
three-factor model was well defined and reliable (behavioral
engagement, w = .82; emotional engagement, w = .87; and cogni-
tive engagement, w = .90), with factor loadings ranging from 0.49
to 0.88 for the same items as the minimum and maximum factor
loadings in the one-factor solution. The general school engagement
scale in the bifactor model was also well defined and highly reliable
(w = .93), with factor loadings ranging from 0.40 (come to class
unprepared) to 0.76 (learn as much as I can at school). The differ-
ence in maximum and minimum factor loadings between models
indicates that general school engagement has a qualitatively differ-
ent meaning when each specific factor (i.e., behavioral, emotional,
and cognitive) has been separated from the general school engage-
ment factor. Although also highly reliable (behavioral engagement,
w = .84; emotional engagement, w = .87, and cognitive engage-
ment, w = .91), the three specific factors were less well defined
than the general factor. All the specific factor loadings were signif-
icant at the p < .01 level, although one behavior engagement factor
item, which refers to participation in class discussions (Item 4),
showed a particularly low loading (0.11).2

All of the subfactors in the three-factor model correlated
strongly with each other, with latent correlation coefficients rang-
ing from » = .65 between emotional and cognitive engagement to
r =72 between cognitive and behavioral engagement. The remain-
ing correlation between emotional and behavioral engagement was
r = .60.
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Table 4. Standardized factor loadings of the three measurement models for the Behavioral-Emotional-Cognitive School Engagement Scale at Wave 1.

Three-factor Bifactor
One-factor
School
engagement Behavioral Emotional Cognitive  School engagement  Behavioral engage- Emotional engage- Cognitive engage-
Item scale engagement  engagement engagement scale (general) ment (specific) ment (specific) ment (specific)
| 0.48+ 0.56** 0.40%* 0.82**
2 0.70%¢ 0.80%* 0.67** 0.46**
3 0.677* 0.74% 0.64%* 0.30%*
4 0.427* 0.497%* 0.447% 0.1 1%
5 0.70°* 0.85%* 0.74*+* 0.20%*
6 0.74% 0.81%* 0.64** 0.45%
7 0.79% 0.88%* 0.64** 0.67+F
8 0.75%* 0.83%* 0.627%* 0.56%*
9 0.55%* 0.62%* 0.47+* 0.4+
10 0.58** 0.66™* 0.56%* 0.29°*
I 0.75% 0.81%* 0.76** 0.21%*
12 0.75%* 0.85%* 0.74%* 0.39%*
13 0.73%* 0.76%* 0.60%* 0.5 1%
14 0.727%* 0.77%* 0.64** 0.47%*
15 0.74%* 0.80%* 0.60** 0.67+*

Note. These are average results over 20 data sets.
*p < 0.01.

Criterion validity: Latent regression
analyses of school engagement and
academic achievement

INE scores at Wave 3 were added—as a continuous outcome vari-
able—to the three-factor and the bifactor measurement models
from Wave 1 to assess the relative performance of the different
measurement models in predicting academic achievement (see
Figure 1). The one-factor model was not included due to the poor
model fit established in the CFA.

The WLSMV estimation method was again used to fit these
structural equation models to the data, and model identification was
again enabled by setting the variance of each latent variable to
unity. The fit indices of the models and latent regressions are shown
in Table 5. The three-factor and the bifactor models showed a good
fit; the bifactor model at Wave 1 fit the data significantly better than
the three-factor model, according to a chi-square difference test
using the DIFFTEST option in Mplus, Ax*(13) = 61.25, p <.001.

In the three-factor model, only the behavioral engagement factor
strongly predicted subsequent INE scores, § = 0.73, 95% CI (0.49,
0.98). In contrast, the bifactor model at Wave 1 produced two sep-
arate direct effects. The general school engagement factor produced
a strong direct effect, B = 0.51, 95% CI (0.37, 0.65) and, in addi-
tion, the specific behavioral engagement factor produced a moder-
ate direct effect, f = 0.25, 95% CI (0.06, 0.44) on the INE scores.
The specific emotional and specific cognitive factors had weak and
non-significant effects. The bifactor and three-factor school
engagement models at Wave 1 both explained 36% of the variance
of the INE scores.

Factorial invariance of the bifactor model of BEC-SES

Finally, in order to ensure that the structure of school engagement
does not substantially vary over time, our last analytic step was to
test factorial invariance of the bifactor solution, we examined the
consistency of measurement of the bifactor model by establishing

configural, weak, and strong factorial invariance across the four
waves of available data. Scale identification was obtained by using
guidelines described by Millsap and Yun-Tein (2004), the results
can be seen in Table 6. The configural invariance model showed
excellent fit with an average CFI of .978 and a standard deviation
of only .001 across the 20 datasets. The weak invariance model was
specified by fixing the individual factor loadings to be equal across
the four waves. This specification caused a very small improvement
in model fit, increasing the CFI by .001 while the standard deviation
of the CFI remained small (.001). The strong invariance model was
further specified by fixing individual thresholds to be equal across
the four waves. The strong invariance model gave the same CFI and
standard deviation as the weak invariance model. Differences in
CFI between invariance models were well below the .01 criterion
chosen for the comparison, which supported configural, weak, and
strong factorial invariance across the four waves.

Discussion

This study contributes to the growing school engagement literature
in three ways as will be explained in the following sections.
To summarize, first, the study confirms the tripartite nature of
school engagement. Second, the significantly better fit of the bifac-
tor model suggests that, rather than being strictly unidimensional or
adhering strictly to a tripartite structure, the construct of school
engagement may be conceptualized as having multiple dimensions
that share substantial overlap. The bifactor model confirmed that a
reliable general school engagement factor underlies all of the
school engagement items of the BEC-SES, regardless of their beha-
vioral, emotional, and cognitive origin. Third, the bifactor model
showed that the school engagement items gave rise to three specific
factors.

Furthermore, the diverse factor loadings of the specific factors
indicated that behavioral, emotional, and cognitive engagement,
above and beyond general school engagement, was poorly defined
in the BEC-SES. The poor definition of the specific factors can be
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Figure 1. Empirical results of a structural equation model where a bifactor model of school engagement at the beginning of Grade 9 (Wave |) predicts
Icelandic national examination scores at the beginning of Grade 10 (Wave 3). Total number of participants = 56 |. The variances of the latent factors were set
to unity to allow for identification. For clarity, only significant (p <.01) factor loadings and regression coefficients are shown in the diagram. Non-significant

regression coefficients and fit indices can be found in Table 5.

used to inform further development in the measurement of school
engagement. The specific emotional factor can, for example, be
refined by separating the factor into two specific emotional engage-
ment factors, one that it sensitive to the emotional engagement in
the school in general, and another that is sensitive to emotional
engagement in classes specifically.

Comparing rival models of school engagement

The three-factor and bifactor models gave adequate and good fit to
the data, respectively. The one-factor model, however, fit the data
poorly. The poor fit of the one-factor model provides a reason not
to encourage the use of a one-factor model with the BEC-SES
items. The three-factor and bifactor models both accounted for the

multidimensional nature of school engagement, giving both models
a much better fit than the one-factor model. However, the high cor-
relation among the subscales in the three-factor model became pro-
blematic when the three-factor model was used to predict INE
scores, as the majority of the effect was due to a general school
engagement factor, which was not modeled in the three-factor
model. Because of the lack of the general school engagement
dimension in the three-factor model, we do not recommend it as
ameans to represent school engagement. The bifactor model, on the
other hand, took the multidimensional nature of school engagement
into account by modeling a general factor and specific subfactors,
in essence combining the strengths of the one- and three-factor
models.

In addition, the bifactor model provided valuable information
about the meaning of the school engagement construct. The general
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Table 5. SEM fit statistics and standardized regression coefficients of
Behavioral-Emotional-Cognitive School Engagement Scale models at Wave
| predicting Icelandic National Examinations scores (lcelandic, mathematics,
and English combined) at Wave 3.

e s df CFI RMSEA R* f
Three-factor model 263.462 7.09 129 97 .04 .36
Behavioral engagement 0.73%*
Emotional engagement —0.09
Cognitive engagement —0.12
Bifactor model 204369 521 116 .98 .04 .36
General school engagement 0.5
Specific behavioral engagement 0.25%*
Specific emotional engagement —.12
Specific cognitive engagement —.13

Note. These are average results over 20 data sets; Chi-square difference tests
between nested models at Wave | were conducted with non-imputed data.
*p < 0.01; *p < .05.

factor had adequate loadings from all items, suggesting that all of
the items were adequate manifestations of general school engage-
ment. When looking at each of the subcomponents, the specific
behavioral factor loadings were very heterogeneous. The specific
behavior engagement factor was defined by strong factor loadings
for Item 1 (coming to class unprepared) and Item 2 (completing
homework on time). These strong factor loadings indicated that the
specific behavioral factor modeled in this study was mainly a mea-
sure of academic behavior. In contrast, for example, Item 5 (work
hard to do well in school) had a very weak factor loading for the
specific behavioral factor but a very strong factor loading for the
general school engagement factor. The low factor loading indicates
that working hard to do well at school is a poor manifestation of the
current definition of specific behavioral engagement but, instead,
represents general school engagement very well.

The specific emotional engagement factor also had heteroge-
neous factor loadings, with the strongest factor loading for an item
that assessed how much students cared about their schools. The
item with the weakest factor loading for the specific emotional fac-
tor (Item 10) differed conceptually from the other emotional items.
Item 10 referred to the classes the student was taking and did not
refer to the school in general as the other items. This finding sug-
gests that emotional engagement in classes may be a different spe-
cific dimension than more general emotional engagement in the
school and, as such, general school engagement may be better rep-
resented by separating the specific emotional engagement dimen-
sion by different contexts of the school environment.

The specific cognitive engagement factor also had heteroge-
neous factor loadings, with the strongest factor loadings for items
that index the importance of school for later success (Item 15) and
the usefulness of things learned in school (Item 13). This finding
indicates that the specific cognitive engagement modeled in this
study was mainly a measure of the practical importance of school.
The weakest factor loading for the specific cognitive engagement
factor was associated with Item 11 (learn as much as I can). Item
11 differs from the other cognitive items as it closely relates to
internal motivation. The low factor loading indicates that internal
motivation is a poor manifestation of the current definition of spe-
cific cognitive engagement, but that it is a strong indicator of global
engagement.

Taken together, the factor loadings of the specific factors of the
bifactor model demonstrate that if the specific factors are to be used

as valid measures to inform practice, each of the three specific fac-
tors should be further separated into more fine-grained and better
defined specific factors. In contrast, the factor loadings of the gen-
eral factor show that the general factor is strongly manifested in all
the proposed items and fits the data very well when the specific fac-
tors have been parsed out.

Predicting academic achievement with different models
of school engagement

As hypothesized, the three-factor and the bifactor models of
school engagement at Wave 1 both positively predicted academic
achievement at Wave 3. The three-factor model strongly predicted
academic achievement, but only through the behavioral factor.
The bifactor model strongly predicted academic achievement
through the general school engagement factor. In addition, the
bifactor model predicted academic achievement through a spe-
cific behavioral factor, but only to a moderate degree over and
above the general school engagement factor. As the specific beha-
vioral factor was, by definition, not related to general school
engagement, the measure represents students who chose to
engage, or not to engage, academically in school-related activities
regardless of the student’s level of general school engagement. A
student with high specific behavioral engagement could therefore
attend school and do his or her homework without necessarily car-
ing about school or finding school important. The results indicated
that such behaviors positively predicted academic achievement
to a moderate degree. However, the results also indicated that
general school engagement, when behavioral, emotional, and cog-
nitive aspects are included, is a separate factor that strongly pre-
dicted academic achievement.

The findings from the latent regression analyses suggest that
interventions aimed at improving academic achievement may have
a considerable effect if they focus on all aspects (i.e., behavioral,
emotional, and cognitive) of school engagement. This is in sharp
contrast to previous findings that indicate that, of the three school
engagement dimensions, only behavioral engagement predicts
academic achievement (see Chase et al., 2014). In addition, inter-
ventions that include an additional emphasis on aspects of specific
behavioral engagement (i.e., feeling prepared for class, finishing
homework, attending class) are likely to be associated with addi-
tional improvement in academic achievement. Further research
is needed to develop and confirm the existence of the specific
behavioral engagement factor and its implications for academic
achievement.

Limitations, strengths and implications for future
research

Some issues should be considered when interpreting the results of
this study. A key limitation is that the major source of information
was self-report. This form of data collection may bias the results, as
the observed correlations between the different items may be due to
common method variance rather than representing actual relations
among underlying latent constructs. An exception to the self-report
data-collection, and a strength of the study, was the inclusion of
INE scores, which provided a more valid and normally distributed
measure of academic achievement than the frequently used self-
reported grades. In general, research would benefit from a cross-
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Table 6. Model fit statistics for the tests of measurement invariance of general and specific aspects of behavioral, emotional and cognitive engagement

across four waves.

% s df NG Adf CFI s RMSEA s
Configural model 1843.028 9.43 1536 978 001 019 1000
Weak invariance 1909.856 1125 1614 66.83 78 979 001 ols 1000
Strong invariance 1987.091 11.49 1692 77.24 78 979 001 ols 1000

Note. These are average results over 20 data sets.

validation of the BEC-SES obtained from additional sources, such as
from parent and teacher reports or through classroom observations.

We wish to emphasize, when discussing the findings of this
study, that the predictive effects do not imply causation. However,
the predictive effects in this study highlighted the consequences of
mis-specifying multidimensional models with highly correlated
subfactors. Future research into the factors associated with, and
development of school engagement should consider multiple cov-
ariates and methods to better understand individual and group
changes during adolescence. Another limitation to this study is that
it was conducted with a limited age range in a homogeneous cultural
area. This sampling restricts the generalizability of the research
results to students of different ages and the results may not represent
the findings based on youth from other cultures or subgroups within
the Icelandic population. The research results would benefit from a
cross-cultural and cross-group validation of future studies.

In general however, the results confirm that school engagement
‘consists of behavioral (including academic), cognitive, and affec-
tive subtypes’ as defined by Christenson and colleagues (2012, pp.
816-817), without any one subtype outweighing the other two. The
significantly better fit of the bifactor model suggests that, rather
than being unidimensional or multidimensional, school engage-
ment is characterized by both a single and multiple dimensions.
Furthermore, the results showed that important secondary dimen-
sions can be lost when using nested models, such as the three-
factor model. Our results suggest that a bifactor model is the best
way to represent a comprehensive measure of school engagement.
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Notes

1. In the research literature, the terms school engagement and stu-
dent engagement are often used interchangeable (Libbey, 2004),
however, no distinction is made between these two terms in this
article.

. As recommended by Reise (2012), an exploratory bifactor anal-
ysis was conducted prior to the CFA of the bifactor structure.
The EFA was conducted using three- to five-factor solutions
on all available waves. Item 4 cross-loaded on several factors but
only a number of the factors had substantive meanings. The most
consistent cross-loadings were on the emotional engagement
factor using a four-factor solution. Item 4 had a .08, .11, .31, and
.29 cross-loading on specific emotional engagement at Wave 1
through Wave 4, respectively. These cross-loadings were similar
to the loadings on the theoretically assigned factor (specific

behavioral engagement) .14, .16, .13, and .26, respectively.
We decided not to remove the item from its theoretically
assigned factor, and not to include the cross-loadings in the
CFA, but alert researchers of the risk of parameter distorting
effects due to cross-loadings on group factors.
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Abstract

Students’ gradual disconnection from school in adolescence, as reflected in decreased school
engagement, has been demonstrated in several cultures and is of great concern to educators.
At the same time, intentional self-regulation (ISR) has been shown to be a precursor,
mediator, and outcome of school engagement. However, the relation between school
engagement and ISR during adolescence is poorly understood. In this research, we explored
the reciprocal relation between school engagement and ISR during adolescence. Based on a
sample of 561 adolescents in Iceland (46% girls; Mage at Wave 1 = 14.3 years; SD = 0.3) and
four waves of data collected at the beginning and end of Grades 9 and 10, the results
demonstrated a reciprocal relation between school engagement and ISR after controlling for
several covariates (e.g., gender and academic achievement). Furthermore, the results indicated
decreased stability of both school engagement and ISR during the observed period. A
decreasing stability is consistent with theories that present school engagement and ISR as
malleable constructs that are open to contextual influences. Implications of the findings for
future research are discussed.

Keywords: School engagement, student engagement, intentional self-regulation,

adolescence, reciprocal relations.
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School engagement and intentional self-regulation: A reciprocal relation in adolescence
The importance of school engagement for school success, such as good academic

achievement and low dropout rates, has been well established (see e.g., Christenson, Reschly,
& Wylie, 2012; Tuominen-Soini & Salmela-Aro, 2014). At the same time, recent studies have
shown that half of American students are not sufficiently engaged in school (e.g., Gallup
Student Poll, 2015), which correspond to findings from studies across the world (OECD,
2012a). Importantly, school engagement also has been considered to be malleable and, as
such, open to contextual influences, including influences from parents, teachers, as well as
students themselves (Appleton, Christenson, & Furlong, 2008; Fredricks, Blumenfeld, &
Paris, 2004). Accordingly, researchers and educators have called for research that seeks to
identify the variables promoting school engagement in the classroom (Coalition for
Psychology in Schools and Education, 2006; Shernoff, 2013).

Intentional self-regulation (ISR) has been suggested to be an important precursor,
mediator, and outcome of school engagement (Cleary & Zimmerman, 2012; Wolters &
Taylor, 2012). However, there is limited empirical support for the proposed reciprocal relation
between school engagement and ISR and research on the two constructs has suffered from
conceptual confusion and measurement issues. Consequently, scholars have called for a better
understanding on the degree of overlap between school engagement and ISR skills
(Boekaerts, 2016; Eccles, 2016). The current study takes a step towards such an
understanding by assessing potential reciprocal relations between school engagement and ISR
among adolescents in Iceland during the last two years (Grades 9 and 10) of compulsory

schooling.
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What is school engagement?

Most educational researchers view school e‘,‘ngagementl as a multidimensional
construct (Fredricks, Blumenfeld, & Paris, 2004), which has been defined as ”[a] student’s
active participation in academic and co-curricular or school-related activities, and
commitment to educational goals and learning.... It is a multidimensional construct that
consists of behavioral (including academic), cognitive, and affective subtypes” (Christenson
et. al., 2012, pp. 816-817). As such, school engagement is manifested in active student
participation, not only in behavioral terms, such as in participation in academic work
(behavioral engagement), but also in emotional and cognitive terms (Li & Lerner, 2011), such
as in students’ sense of connectedness with their school (emotional engagement), and an
interest in learning school material (cognitive engagement). Each subtype alone has been
considered a necessary but not a sufficient indicator of school engagement (Li & Lerner,
2013). In other words, school engagement means holistic and integrated active participation
(see Dewey, 1913), as compared to mindlessly attending class, or just having good intentions
without actively participating in school-related activities.

The importance of intentional self-regulation for adaptive development

Intentional self-regulation (ISR) has been defined as goal-directed behaviors aimed at
harmonizing demands and resources in the environment with personal goals (Gestsdottir &
Lerner, 2008). ISR allows people to set, prioritize, and obtain long-term goals and promote
self-development (Freund & Baltes, 2002). An example of ISR is to intentionally keep a diary
to monitor one’s progress towards a specific goal and to adjust behavior, and/or the goal, by

reflecting on past entries.

% In the research literature, authors use the terms school engagement and student engagement
interchangeably (Libbey, 2004); thus, we make no distinction between these two terms in this study.
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The most comprehensive work on the role of ISR in adolescence has been based on
the SOC model developed by Baltes and colleagues (1997). According to the SOC model,
successful development depends on the effective coordination of selection, optimization, and
compensation. The coordination is considered an integrated process of adaptive skills
commonly referred to as SOC (Marsiske, Lang, Baltes, & Baltes, 1995). SOC is reflected in a
variety of learning situations. For example, when finishing compulsory school in Iceland,
admission to the most competitive upper secondary schools is based on final grades in
Icelandic language skills, Math, and English. An indication of a student’s use of selection, in
this situation, would be to identify a need for improvement in English to reach the desired
final grade. An example of the same student’s use of optimization would be to devote more
time to studying English than other subjects where improvement is not perceived to be as
important. Finally, if the student’s English grades are not improving sufficiently,
compensation might occur by getting extra help from a fluent English-speaking friend.

There are multiple examples of specific self-regulatory behaviors that are relevant to
school success, including: learning strategies (Zimmerman, 2002), strategies to maintain
motivation in education (Wolters, 2003), adaptive help-seeking (Newman, 2002), or practising
mnemonic techniques to become a memory expert (Baltes & Baltes, 1990). However, the
SOC model captures self-regulatory behaviors that are important to obtain long-term goals
across all domains of functioning (Gestsdottir & Lerner, 2008) and the importance of SOC
behaviors has been established in several large-scale studies, using samples with adolescents
of different ages and cultures, and in relation to various domains of functioning. These studies
have contributed to a reliable measurement of SOC among adolescents (Geldhof et al., 2015;
Gestsdottir et al., 2015; Gestsdottir, Lewin-Bizan, von Eye, Lerner, & Lerner, 2009), and have
demonstrated the importance of SOC skills for promoting positive outcomes (e.g.

achievement, confidence, and character) and deterring negative ones (e.g., depression,
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substance use; Gestsdottir & Lerner, 2007; Napolitano, Bowers, Gestsdottir, & Chase, 2011;
Zimmerman, Phelps, & Lerner, 2008).
The bidirectional relation between school engagement and ISR

The recently developed model of motivational dynamics by Skinner and Pitzer
(2012) provides a helpful framework to understand the interaction between school
engagement and ISR in relation to school success. The model describes how the context, as
well as individual level processes and behaviors, interact to predict learning and achievement
(see Figure 1; see also Spencer, Swanson, & Harpalani, 2015). More specifically, learning
results from a series of reciprocal feedback effects involving the student’s context, the
student’s self-system processes, and the student’s actions.

The reciprocal relation between school engagement and ISR, described in Figure 1 by
the concepts engagement and adaptive coping, are at the center of the model and the closest

antecedent of learning and achievement.

Insert Figure 1 here

According to this model, both the context and student’s own actions can support or
undermine engagement and ISR and, as such, academic success. For example, as students
move through different school environments that have different constellations of influences
(e.g. teachers, peers, courses) some may, at some point, affect their school engagement
negatively (Eccles et al., 1993; Simmons, Burgeson, Carlton-Ford, & Blyth, 1987). If so, it is
important that the student has the means and flexibility (i.e., ISR) to maintain his or her
school engagement from being lowered. Accordingly, the model suggests that a better
understanding of the interaction between school engagement and ISR is crucial to identify

how to best support young people’s learning and academic success.
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Prior studies on the relation between school engagment and ISR

There is not a great deal of empirical evidence available that confirms a reciprocal
relation between the constructs of school engagement and ISR and none, that we know of, that
address this issue from the perspective of intraindividual change. However, there have been
two recent variable centered studies that have attempted to assess the proposed reciprocal
relation between school engagement and ISR.

In the first study, school engagement (in the form of value, cost, and self-efficacy) and
ISR (in the form of rehearsal, organization, elaboration, metacognition, time and study
management, and help seeking) was measured among ninth grade students at the beginning
and end of a single academic term in the U.S. (Berger & Karabenick, 2011). A cross-lagged
structural equation model revealed that school engagement predicted growth in the use of
ISR. No support, however, was found for the hypothesis that ISR predicted school
engagement. The authors suggested that the temporal interval used in their study (12 weeks)
may have accounted for the lack of an effect of ISR skills on changes in school engagement as
the use of ISR may require more time before affecting school engagement (Berger &
Karabenick, 2011).

In the second study, individual subtypes of school engagement and ISR skills were
measured among undergraduate business students in Hong Kong (Ning & Downing, 2010).
The measurements were 15 months apart. School engagement was measured by a latent
construct labeled affective strategies, and ISR was measured by three latent constructs labeled
effort related strategies, comprehension monitoring strategies, and test strategies. A cross-
lagged structural equation model revealed that the use of all the ISR skills predicted growth in
school engagement to a moderate degree, even when the effects of prior academic
achievement were controlled. Contrary to the research hypothesis, and to the findings of

Berger and Karabenick (2011), school engagement did not predict growth in ISR skills. The
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authors suggested that environmental factors, such as the learning context, may play an
undefined role in the relation between ISR and school engagement and called for further
research incorporating possible confounding factors into the model (Ning & Downing, 2010).

In sum, whereas the two studies described above separately demonstrated predictive
effects in opposite directions between ISR and school engagement, they did not confirm the
hypothesized reciprocal effects, but suggested that the findings may have been due to specific
circumstances related to the time periods under investigation.

The present study

Despite the importance placed on the reciprocal relation between school engagement
and ISR for learning and academic success (Karabenic & Zusho, 2015; Skinner & Pitzer,
2012), such a relation has received minimal empirical support. The current study is a four-
wave longitudinal investigation conducted from the beginning of Grade 9 and until the end of
Grade 10 (the two last grades of compulsory education) in Iceland. We hypothesized that
positive reciprocal effects existed between school engagement and ISR during this time. We
tested our hypothesis using a cross-lagged panel model.

The academic context in Iceland makes the last years of compulsory school an
especially important focus of study, as it is a time of increased importance for students’ future
academic prospects. Compared to earlier periods, tenth grade in Iceland is characterized by an
increasing urgency to achieve good grades (Sigthorsson, 2008); students with high grades can
expect to be admitted to the most competitive upper secondary schools, whereas students with
low grades have fewer schools to choose from and run a higher risk of dropping out of school
(Blondal, Jonasson & Tannhauser, 2011).

Finally, one should note that the standard approach to longitudinal analyses has been
to analyze data at the between subjects level and the implicit assumption has been that the

results are applicable at the within subject-level. This assumption, known as the assumption of
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ergodicity, does not hold for some psychological processes (Molenaar, 2004). However, the
fact that developmental processes are non-ergodic does not mean that between- subjects
analysis is without meri; the extent to which group-level observations reflect person-level
phenomena remains a still largely unexplored empirical issue (McClelland, Geldhof,
Cameron, & Wanless, 2015). Nevertheless, the current research is limited to between subjects
analysis and, as such, the results can only apply reliably to the group-level.
Method

Participants

We randomly selected 20 of the 54 medium- to large-sized schools (>20 Grade 9
students) located in the Reykjavik capital area and the adjacent Reykjanes peninsula. The
population in Reykjavik and the Reykjanes area included 66.4% of all Icelandic children.
Fifteen out of the 20 selected schools agreed to participate. Each participating school received
a book as a gift for their school library for their participation. Two classrooms in each school
were selected at random in schools that had more than two classrooms. These 30 classrooms
had a total of 625 students. The nested data structure was taken into account when calculating
standard errors using a sandwich estimator. A total of 561 parents (90%) gave written consent
for their child’s participation and 539 (96%) students with parental consent participated at
Wave 1 (mean age 14.3, SD = 0.3, 46% girls).
Procedure

Participants completed a paper-and-pencil survey during a 40-minute school visit by
trained research staff. Standardized instructions were used to increase the probability that data
collection was uniformly administered. Students who were absent during the school visit were
contacted by e-mail, mail, or phone, and asked to complete and return the survey by mail.
During the four waves of measurement, 87%, 80%, 76%, and 84% (respectively) of the 561

participants had complete data on all the school engagement and ISR items. After the last
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wave, 61% of the participants had complete data across the four waves of measurement.
Missing data was handled using the full-information maximum likelihood estimation method
(FIML).

Measures

For each measure in the study, a model-based reliability estimate, coefficient @
(Mcdonald, 1999), was calculated to indicate the proportion of scale variance that was due to
all common factors (Zinbarg, Revelle, Yovel, & Li, 2005). Coefficient ® is analogous to
coefficient o (Reise, 2012); therefore reliability estimates above the 0.70 level were
interpreted as indicators of adequate reliability (Kline, 2011).

School engagement. To measure school engagement, we used the Behavioral-
Emotional-Cognitive School Engagement Scale (BEC-SES) developed by Li and Lerner
(2011, 2013). The BEC-SES consists of three subscales: behavioral, emotional, and cognitive.
Each subscale includes five items on a four-point Likert scale. For each behavioral item,
respondents were asked to rate how often they engaged in specific behaviors using a scale
from 1 (never) to 4 (almost always). An example of a behavioral engagement item is “How
often do you come to class unprepared (homework unfinished, forget to bring books or other
materials, etc.)?” For the emotional and cognitive items, the respondents were asked to
indicate their agreement on a scale from 1 (strongly disagree) to 4 (strongly agree). An
example of an emotional school engagement item is “I care about the school | go to?” An
example of a cognitive engagement item is “l think it is important to make good grades” .

A confirmatory bifactor analysis of the BEC-SES has shown evidence of strong
measurement equivalence for the four time points used in the current study. The bifactor
analysis revealed that the covariance among the 15 items was primarily accounted for by a
well-defined single general factor that reflected the common variance among all the items

(Stefansson, Gestsdottir, Geldhof, Skulason, & Lerner, 2015). Consequently, the general
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school engagement factor was used in the current study. Coefficient ® for the general BEC-
SES in the current study was 0.74, 0.79, 0.74, and 0.75 respectively by wave.

Intentional self-regulation. We operationalized intentional self-regulation (ISR)
using a nine item version of the SOC questionnaire (Freund & Baltes, 2002; Gestsdottir &
Lerner, 2007). The respondents were asked how they decide what is important for them in life
and how they achieve their goals in life. Respondents indicated how closely a list of
statements corresponded to their behaviors and/or cognitions on a five point scale ranging
from 5 (Just like me) to 1 (Not at all like me). An example of a SOC item is “I make every
effort to achieve a given goal.”. The nine-item version has shown good reliability and validity
among Grade 9 students in Iceland (Stefansson, Gestsdottir, & Skulason; 2014). Coefficient ®
for the SOC in the current study was 0.70, 0.77, 0.77, and 0.82 respectively by wave.

Covariates. Information about the following covariates was collected at Wave 1:
gender, socioeconomic status, mothers’ education, fathers’ education, mothers’ occupation,
and fathers’ occupation. These variables have been used in large scale international surveys
and have shown good reliability among Icelandic adolescents (OECD, 2012b). In addition,
information on self-reported grade point average at Wave 1 was collected using an open-
ended format.

Data analysis

To assess the presence of a reciprocal relation between school engagement and ISR
across the four times of measurement used in this study, a series of factor analyses and
structural equation models were estimated using version 7.3 of the Mplus software package
(Muthén & Muthén, 1998-2012). To reduce model complexity, parceling was used by
aggregating the items of each of the constructs subdimensions (see e.g., Bowers, Wang,
Tirrell, & Lerner, 2016). All measures for ISR and school engagement were treated as

continuous variables and estimates of latent factors were scaled using the fixed-factor method
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of scaling. All models were fit to the data using the maximum likelihood estimator (see Little,
2013).

First, we specified a longitudinal null model that included no expectations of change in
the variances or the means of the constructs over time. The longitudinal null model provided
an estimate of the overall amount of information contained in the observed data matrix.
Second, we allowed the residual variances among the corresponding indicators to be
associated over time, and established configural, weak and strong factorial invariance
(respectively) using a change of CFI of no more than .01 as a guideline of the assumption that
factorial invariance was reasonable (Cheung & Rensvold, 2002).

Next, we fitted a series of structural equation models with varying constraints to the
data. In order to examine the theorized reciprocal effects, we built a longitudinal cross-lagged
panel model. We built the panel model by starting with freely estimating a minimal set of
paths (the bivariate simplex process) and added paths by evaluating information obtained
from both modification indices and theory. For each step we conducted a likelihood-ratio test
(LRT) to compare the goodness of fit of the competing models. To avoid making a Type 1
error due to the high power of the longitudinal SEM model, we choose a p-value less than
.001 to determine a significant difference between competing models (see Little, 2013).

Model fit was estimated by evaluating several fit indices: the chi-square statistic, the
root mean square error of approximation (RMSEA), and the comparative fit index (CFI).
Smaller chi-square and RMSEA values (RMSEA < .06), and higher CFI values (> .95)
indicated a good model fit (West, Taylor, & Wu, 2013). To minimize the risk of making a
Type 1 error when using nested data, we ran the final SEM models twice, producing correct
standard errors using a sandwich estimator, first based on the class level variation, and again,
based on the school level variation. The SEM models showed no appreciable bias in standard

errors under either condition.
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After the last wave, 61% of the participants had complete data across the four waves
of measurement. No differences in mean scores were found for the ISR variables when
comparing participants with complete data to those with missing data at one or more time
points. However, school engagement at Wave 2 was significantly higher for participants with
complete data compared to those with missing data at one or more time points #446) =
2.97, p <.001. Further inspection revealed significant correlations between self-reported
grades, mother’s education, father’s education, and mother’s occupation and missing school
engagement cases at later waves. However, when self-reported grades, mother’s education,
father’s education, and mother’s occupation were included as covariates in the final bivariate
cross-lagged panel model, there were no differences in the study results, indicating limited
bias due to missing data. Consequently, we considered the missing data to be missing at
random (MAR) and used the full-information maximum likelihood estimation method (FIML)
to make use of all the available data in the analysis.

Results

To test the hypothesis that a positive reciprocal relation existed between school
engagement and ISR we built a cross-lagged panel model. As a preliminary caution, we tested
the assumption that our measurements were invariant over time (see Table 1). In addition, we
informed the model building process by reporting the latent model estimates (see Tables 2 and
3). Finally, we included a set of covariates of interest and reported results for the final cross-
lagged panel model (see Figure 2).

Longitudinal invariance of school engagement and ISR

In order to ensure that the same latent construct was being measured at each
measurement occasion, the maximum likelihood estimation method was used to fit a series of
bivariate longitudinal measurement models with varying constraints to the data. The residual

variances of the corresponding indicators were allowed to correlate over time and estimates of
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latent factors were scaled using the fixed-factor method of scaling. The configural model gave
an excellent fit to the data, with a very good CFI (.99) and a very good RMSEA (.026). Next,
we constrained each factor loading to be equal across time, these constraints led to a minor
decrease in model fit (ACFI = .003), suggesting weak factorial invariance. In addition, we
constrained each intercept to be equal across time. Again, these constraints led to a minor
decrease in model fit (ACFI = .005), suggesting strong factorial variance for the bivariate

longitudinal measurement models (see Table 1).

Insert Table 1 here

Descriptive estimates of the latent variables

Latent variable estimates derived from the well-fitting strong invariance model
revealed small mean differences in school engagement (d,,x = 0.14) and very small
differences in ISR (d,,.x = 0.05) across the four waves of measurement (see Table 2). An
omnibus test of the latent means indicated marginally significant differences (Ax2(5) = 19.20,
p =0.002) of school engagement and ISR across the four waves measured. In general, school
engagement tended to be slightly lower during the end of the school year compared to the

beginning of the school year (see Table 2).

Insert Table 2 here

Correlational estimates (see Table 3) revealed very strong correlations (r ranged from
.78 to .82) between measures of school engagement at successive time points. Similarly, the
correlations between ISR at successive time points were strong (.63 to .71). Furthermore, the

analysis revealed strong correlations between school engagement and ISR within each
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measurement occasion (.56 to .67), as well as strong correlations between school engagement
and ISR across consecutive measurement occasions (.50 to .66).

In sum, the latent means and correlations indicated that the measures of school
engagement and ISR were assessing the two constructs in a reliable way across time. In
addition, the strong within- and between-construct associations indicated the potential of

detecting cross-lagged effects by fitting a structural model to the data.

Insert Table 3 here

Longitudinal structural models

After establishing strong factorial invariance, we used the strong invariance
measurement model as a baseline model to further test a series of longitudinal structural
equation models in a nested hierarchical manner (see Little, 2013). First, a model of the
bivariate simplex process was fit to the data. This first model gave a good fit to the data (see
Table 4) but the fit was significantly worse than the baseline model (Ay2(18) =126.48, p <
0.001). The addition of contextual effects, by allowing measures at Wave 1 to predict
measures at Wave 3, and by allowing measures at Wave 2 to predict measures at Wave 4 (i.e.,
school start/end effects; see Little, 2013) improved the model fit but the model still fitted the
data worse than the baseline model (Ay2(14) = 58.21, p <0.001). The addition of partial
cross-lagged effects (i.e., ISR predicting school engagement) further improved the model fit
and the model was no longer significantly worse fitting than the baseline model (Ay2(11) =
24.73, p = 0.01). Finally, we fitted the full cross-lagged model, which did not significantly
reduce the model fit compared to the baseline model (Ay2(8) = 8.62, p = .38), and gave the
best fit to the data of all the longitudinal structural models (2 (220) = 342.87; RMSEA = .04;

CFI=.98). In addition, the full cross-lagged model was compared to a constrained model
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where the cross-lagged paths were constrained to be equal across time (see e.g., Engels et al.,
2016). The constrained cross-lagged model did not fit the data significantly worse than the
full cross-lagged model (Ayx2(4) = 5.61, p = .23) and was retained as the most appropriate
model to answer our research question.

Finally, a set of common covariates (i.e., gender, socioeconomic status, parents’
education and occupation, and self-reported grades) were included in the final model to avoid
relations between the main study variables being confounded. The covariates were treated as
time-invariant and included in the model as predictors for Wave 1 constructs only. Covariates
with less than marginally significant effects were excluded from the model one-by-one until
only covariates with marginally significant effects (p <.10) remained (see Little, 2013). The
final model gave a good model fit (x2 (315) = 556.271; RMSEA = .04; CFI = .97). The final
covariate effects (excluded from Figure 2) included small effects of gender (B = 0.10) and
mothers’ education (B = 0.15) on school engagement, and a small effect of fathers’ education
(B =0.08) on ISR. Furthermore, self-reported grades showed a strong effect (§ = 0.36) on
ISR, and a very strong effect on school engagement (B = 0.57).

Figure 2 shows the final standardized structural model with cross-lagged paths
constrained to be equal over time. The figure shows that ISR and school engagement were not
stable. In fact, ISR and school engagement were significantly less stable during Grade 10 then
during Grade 9 (Wald(2) = 41.99, p <.001). Furthermore, ISR was significantly less stable
than school engagement in both grades (Wald(2) = 9.35, p = .009). Significant cross-lagged
effects were found for both ISR and school engagement across the three intervals observed in
this study, confirming the hypothesized reciprocal effects between ISR and school
engagement during adolescence. The standardized cross-lagged effects from school
engagement to later ISR were 0.17, 0.21, and 0.17 respectively by interval. Similarly,

although slightly weaker, the standardized cross-lagged effects from ISR to later school
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engagment was 0.09, 0.12, and 0.11. respectively by interval. A follow-up test confirmed that
the two groups of cross-lagged effects were not significantly different from each other
(Wald(1) = 12.08, p = .72). However, as the effect sizes were small, and research has
previously not been able to confirm both of the hypothesized cross-lagged effects in the same

model, we decided not to constrain the two groups of cross-lagged effects as equal.

Insert Figure 2 here

In sum, the final model, including several covariate variables, revealed significant
cross-lagged effects across the three intervals for school engagement and ISR confirming the
hypothesized reciprocal relation between the two constructs. Furthermore, the model-building
process revealed a decrease in the stability of both school engagement and ISR from Grade 9
to Grade 10.

Discussion

The promotion of school engagement is widely considered a central focus in the
design of effective learning environments and school reform (Shernoff, 2013). This focus
stems from growing evidence that links school engagement negatively with school dropout
and positively with indicators of academic achievement and well-being (Christenson et. al.,
2012). Furthermore, ISR skills are thought to be a key element in the promotion of school
engagement (Skinner & Pitzer, 2012). However, little information exists about the
hypothesized reciprocal relations between school engagement and ISR skills.

The positive reciprocal relation between school engagement and ISR

The principal aim of this study was to test the hypothesis that a positive reciprocal

relation existed between school engagement and ISR during the last two years of compulsory

school in Iceland. This hypothesis was confirmed by modeling a cross-lagged relation
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between school engagement and ISR during three time intervals that spanned 18 months. The
research findings are consistent with the model of motivational dynamics that show school
engagement and ISR as mutually reinforcing (see Figure 1; Skinner & Pitzer, 2012).
Furthermore, the results revealed a decrease in the stability of both school engagement and
ISR during the last two years of compulsory education in Iceland, as well as strong effects of
prior academic achievement on school engagement and ISR.

The magnitude of the cross-lagged effects was small across the three time intervals
under investigation. However, it should be kept in mind that by definition, the cross-lagged
effects were above and beyond the strong autoregressive effects observed. In addition, the fact
that the estimates were reciprocal revealed the potential of the cumulative influences that
school engagement and ISR may have. In the study of Berger and Karabenick (2011) school
engagement weakly predicted the growth of ISR (f =.18) 12 weeks later. This relation is
similar to the weak cross-lagged effects (B =0.17; 0.21; 0.17) of school engagement
predicting ISR during the three six-month intervals in the current study. However, ISR did not
predict school engagement in the study of Berger and Karabenick (2011). The authors
concluded that it seemed unreasonable to expect school engagement to change over a 12 week
period as suggested by the high stability (B = .82) of school engagement in their study. The
authors hypothesized that the use of ISR skills may require more time before affecting
motivational beliefs and called for longitudinal studies that go beyond one semester or even
beyond one school year to detect the hypothesized reciprocal relations. Consistent with Berger
and Karabenick’s (2011) hypothesis described above, our results confirmed that ISR predicted
school engagement (f = 0.09; 0.12; 0.11) over the course of three six-month intervals during

the last two school years of compulsory school in Iceland.
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School engagement and ISR: Malleable constructs at the end of compulsory school?

As previously reviewed, one of the reasons for the heightened interest in the research
on school engagement is that school engagement has been considered to be malleable and, as
such, open to contextual influences from parents, teachers, as well as students themselves.
However, prior research has concluded that school engagement is very stable between and
across school years during adolescence (see e.g., Gottfried, Fleming, & Gottfried, 2001;
Skinner & Belmont, 1993). According to the model of motivational dynamics, the apparent
stability of school engagement may in fact be the re-creation of stability by the feedback loops
between engaged and disaffected actions, on the one hand, and their dependents and
antecedents, on the other (see Figure 1; Skinner & Pitzer, 2012). The model-building process
in the current study suggested differences in the stability of school engagement across
intervals, as the stability during Grade 9 was high and significantly higher than the stability of
school engagement during Grade 10. Although these findings need to be confirmed using
person-centered analyses, a higher stability in Grade 9 than in Grade 10, could be due to
changes in the feedback loops that contribute to the stability, i.e., the multiple negative and
positive feedback loops that hold school engagement in place may be more prominent in
Grade 9 than Grade 10.

It should be noted that the addition of several education related covariates (i.e., gender,
socio-economic status, parents’ education and occupation, and self-reported grades) to the
cross-lagged panel model highlighted the strong effect of prior academic achievement on later
school engagement (8 = 0.57). The strong relation between academic achievement and school
engagement, together with the high stability of school engagement in Grades 9 and 10, gives
reason to conduct further studies on the relation between academic achievement and school

engagement during, and prior to, the period observed in the current study.



MANUSCRIPT SUBMITTED TO THE JOURNAL OF ADOLESCENCE 20

Finally, the cross-lagged panel model also revealed differences in the stability of ISR
across school years, where, as with school engagement, the stability of ISR during Grade 9
was high and significantly more stable than ISR during Grade 10. A possible decreased
stability of ISR and school engagement during Grade 10 would be consistent with theories
that present school engagement and ISR as malleable constructs that are open to contextual
influences. As previously described, greater expectations for student self-sufficiency and
increased urgency of educational goals during Grade 10 seem to coincide with the decreasing
stability of both school engagement and ISR. Further person-centered research is needed to
explore how contextual influences may relate to school engagement and ISR during the end of
compulsory school in Iceland.

Strengths and limitations of the current study and implications for future research

The current study has several limitations and strengths that should be considered when
interpreting the results. A key limitation was that the only source of information were self-
reports, which are subject to social desirability. Furthermore, this form of data collection may
bias the results as the observed correlations between the constructs may be due to common
method variance rather than actual relations among the observed variables. However, a
considerable strength of this study is that the validity of the school engagement and ISR self-
report measures used has been well established with adolescents of different cultures,
including Iceland (Geldhof et al., 2015; Gestsdottir et al., 2015; Gestsdottir et. al., 2009; Li &
Lerner, 2013; Stefansson et al., 2014; Stefansson et al., 2015).

Another limitation of the current study is that we have only looked at variables and not
individual trajectories. The extent to which group-level observations reflect person-level
phenomena remains a still largely unexplored empirical issue that future research needs to
address. More research is needed to examine the possible existence of subgroups of students

that do not fit the normative description of the variable-oriented analysis applied in the current



MANUSCRIPT SUBMITTED TO THE JOURNAL OF ADOLESCENCE 21

study. It may be that a subgroup with high levels of school engagement and low levels of ISR
skills exists in our data, although the normative trend points to a positive reciprocal relation
between the two constructs. Further, person-centered analysis on the development of school
engagement and ISR is needed to avoid falsely inferring variable-oriented research results to
the person-level.

The somewhat inconsistent results of Berger and Karabenick (2011) and Ning and
Downing (2010) regarding the relations between school engagement and ISR indicate that
some undefined aspects of the specific learning context may be missing from the models used
to simulate the proposed cross-lagged effects. These aspects may be related to the specific
period being studied, such as the previously mentioned goal urgency during the last year of
compulsory school in Iceland. Furthermore, the size of the cross-lagged effects may be an
artifact of the length of the interval chosen, and a shorter or a longer interval might have
resulted in a different cross-lagged effect size. Accordingly, future research on the relations
between school engagement and ISR should test cross-lagged effects at different periods, with
intervals of varying length, and by including measures and designs that are sensitive to the
specific learning context (e.g., microgenetic designs; see Bernacki, Nokes-Malach, & Aleven,
2015; Shernoft, 2013).

Finally, it is important to emphasize that predictive effects do not necessarily imply
causation. A final limitation worth noting is that the study was conducted in a homogeneous
cultural context. The results may, therefore, not be fully applicable with adolescents from
other cultures, especially from settings that are more diverse. The research results would
benefit from cross-cultural and cross-group validation.

Conclusions
One of the reasons many educational stakeholders are interested in school engagement

and ISR skills is that these concepts are expected to be within the sphere of their influence, or
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in other words, malleable (Shernoff, 2013). Both constructs are important for academic
achievement and to lower dropout rates, and numerous studies have established uni-
directional effects between school engagement and ISR (see Cleary & Zimmerman, 2012;
Wolters & Taylor, 2012). Scholars have called for a better understanding of the possible
overlap between school engagement and ISR (Boekaerts, 2016; Eccles, 2016) and the
hypothesized reciprocal relation between school engagement and ISR (Pintrich, 2003;
Wolters, 2003). The current research has provided empirical findings to help clarify some of
these issues by providing support for school engagement and ISR skills being highly related,
yet distinct concepts, which mutually reinforce each other during adolescence while
controlling for several important covariates (i.e., academic achievement, gender,
socioeconomic status, mothers’ education, fathers’ education, mothers’ occupation, and
fathers’ occupation). The results further suggest that school engagement is, at least at the
inter-individual level, a stable construct during adolescence, and that the use of ISR strategies
may need time before showing detectable relations to school engagement over and above
previous levels of school engagement.

In sum, the current study contributes to a growing body of research that provides
empirical support for school engagement and ISR as mutually reinforcing constructs, which,
in turn, may inform further research on how to best support students’ school success and

youth’s healthy development.
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Tables
Table 1
Model fit statistics for the tests of measurement invariance of ISR and school engagement
across four waves
RMSEA
i p RMSEA  90%CI CFI  ACFI
Null model 312 <001 --- m—- --- -—-
Configural invariance 188 <.001 .026 .018;.033 990 ---
Weak invariance 200 <.001 .028 .021;.035 987 .003
Strong invariance 212 <001 .032 .025;.038 982  .005
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Table 2
Standardized latent means for school engagement and ISR measured at the beginning and the

end of Grade 9 (Waves 1 and 2) and Grade 10 (Waves 3 and 4)

Wave 1 Wave 2 Wave 3 Wave 4
M SD M SD M SD M SD
ISR 0.00 1 0.05 1.18 0.02 1.19 0.03 1.31

School engagement 0.00 1 -0.14 1.18 -0.01 1.06 -0.11  1.13
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Table 3
Latent bivariate correlations derived from the baseline model (strong invariance) across
waves
School
ISR engagement
m @ & @& 6 6 O ®
ISR Wave 1 (1) 1.00
Wave2 (2) 0.70 1.00
Wave3 (3) 0.61 0.71 1.00
Wave4 (4) 053 0.66 0.63 1.00
School engagement Wavel (5) 0.64 059 051 042 1.00
Wave2 (6) 0.55 0.63 0.59 043 0.82 1.00
Wave3 (7) 054 058 0.67 0.50 0.75 0.78 1.00
Wave4 (8) 0.50 0.54 0.66 0.56 0.69 0.75 0.79 1.00

Note: N =561, All correlations significant at p <.001 level.
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Table 4

Summary results from the bivariate model building process

X df Ay Adf p RMSEA CFI
Baseline (strong invariance) 334.242* 212 - - - .032 982
Bivariate simplex 460.724* 230 126.482 18 <.001 .042 .966
Contextual 392.456* 226 58214 14 <001 .036 976
Partial cross-lagged 358.967* 223 24725 11 .010 .033 980
Full unconstrained cross-lagged 342.866* 220 8.624 8 375 .032 982
Full constrained cross-lagged 348.474* 224 5.608 4 230 .032 .982
Final model with covariates 556.271* 315 - - - .037 .966

Note: N =561; * = significant at p <.001 level.
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Figure 1
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Figure 1. A dynamic model of motivational development organized around student

engagement and disaffection. Figure adapted from Skinner and Pitzer (2012).
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Figure 2
— Grade 9 1 Summer T Grade 10 1
Wave 1 Wave 2 Wave 3 Wave 4
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Figure 2. Cross-lagged panel model showing the standardized reciprocal influences between
school engagement and ISR at the beginning and end of Grade 9 and Grade 10 in Iceland. The
correlating residuals, covariates, and contextual effects are not shown to increase clarity. All

the effects in the figure were significant at the p < .01 level.
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