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PROLOGUE \Q

4

Nowadays, society is constantly changing, and new ways of life are being d
due to nonstop technological advancements. This generates changes in farﬁ&jho
e ing and

media, etc. New technologies are creating virtual environments to

academic achievement, and this is a new challenge to approach% informal
education. In the last few decades, teachers, families, and educagio istrators had very
well-defined fields of action and roles to play. Now, these ro a\ red, and influences

from all agents are arguable and more difficult to face.
At this current stage, problems sometimes ap% quire different forms of

intervention. Some of the problems are violence towal e; child abuse; drug abuse at
increasingly early ages; integration proble migration; dropping out of school; and
typical problems related to student develop ersonality, disabilities, social and psychical
maladjustment, teenagers’ socioaffective relationships, etc. Research on school success and
failure has a long history, but there %no agreement concerning the prevalence of these

variables to explain academic i t, the relationship between those variables, and
which other variables modulate {their

of impact.
For many years, co ology has emphasized cognitive function as the most
relevant for learningi hod®l. However, recent studies highlight the importance of
motivational an@l a ctions in building consistent models to explain learning and
academic achj is change of perspective, from the classical cognitive model to a
self-re @I model, has implied a new orientation in the research of the factors
I success and failure. Self-regulated learning models try to integrate
students’ cognitive, socioaffective, and behavioral aspects. These models describe the
mponents involved in successful learning at all school stages, explaining
iprocal relationships between those components and directly relating learning to personal
ievement, motivation, volition, and emotions.
With this new paradigm, students not only contribute to strengthening their intelligence,
but also their motivational and emotional qualities, all related to achieving personal balance.
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Chapter 1

G
STUDENT ACHIEVEMENT, MOTIVATION \

AND ACADEMIC ENGAGEMENT 4

O
Susana Rodriguez*, Antonio Valle, Isabel @\
Bibiana Regueiro and Iris Estév

Department of Developmental and Educatio ogy,

University of A Corufia, A C .

A C

behavioral, emotional, and cog imensions. We review different theoretical

frameworks of achievement hich allow us to explain student involvement in

learning tasks and differgntiate a series of motivational variables, commonly associated
[ g

with behavioral, emo nitive engagement. The role of students’ self-beliefs,

valuing of academi urposes for engagement in learning and enjoyment in
academic e@@

e Yeviewed here.
Keywaokds: @ gagement, achievement motivation, students’ self-beliefs, subjective
sk evement goal orientation, academic emotions

Engagement is defined here aﬁgcon ruct or a multidimensional construct with

A@ INTRODUCTION

Student Academic Engagement

Achievement motivation theorists attempt to explain people’s choice of achievement
tasks, persistence on those tasks, vigor in carrying them out, and performance on them. As
Elliot and Dweck (2005) indicated in the first chapter of Handbook of Competence and
Motivation, although psychologists across a diversity of disciplines recognize the existence of

*Corresponding author: Susana Rodriguez. Email: susana@udc.es.
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a body of research called “the achievement motivation literature,” it is possible that few
would be able to articulate the specific contents of this literature. This lack of coherence and a
clear set of structural parameters have negative implications for both empirical efforts and
theory development. As the authors suggest, the absence of a clear definition of
“achievement” may be behind the weaknesses of achievement motivation literature. A
cumulative body of achievement motivational studies easy to interpret individually is difficult
to interpret as a whole because it is laborious to build explanatory theoretical models of
motivation without a solid conceptual differentiation of achievement measures. Here, we
intend to address the students’ achievement motivation considering different theoretical
frameworks together which may allow us to distinguish a number of motivational factors that
have been consistently related to student behavioral, cognitive and emotional engagement.
Engaged students do more than attending or performing academically. They put_férth
good effort, persist, regulate their behavior towards goals and select and adjust appr@
strategies for learning. They also challenge themselves to exceed their qwn (
enjoying challenges and learning. In a recent search of the literature ab ag
Azevedo (2015) found that engagement has been used to desc cademic
performance and achievement; classroom behaviors; students’ sel -%s of beliefs,
students’ enactment of cognitive, motivational, affective, metac® n% social processes
and so on. In Azevedo’s words (2015, 84) “engagement is on x widely misused and
overgeneralized constructs found in the educati nihg, instructional, and

psychological sciences.”
Upon the suggestion of Fredricks, Blu fe% S (2004), engagement is best

viewed as a metaconstruct or a multidimegasional) ¢ t with behavioral, emotional, and
cognitive dimensions. According to this persSpg
such as attendance and participation in schoolactivities, emotional engagement includes a
sense of belonging or valuing of t ol and cognitive engagement refers to students’
cognitive strategies and effort i in learning and comprehension.

Behavioral engagement a@erationalimd as involvement in one’s own learning and
academic tasks. Measureg{o oral engagement include displays of effort, persistence
and behavioral asp ttention. This construct also included self-directed academic
behavior such $.e tifig resiliency in the face of obstacles or purposefully seeking out
information 'x pting or assistance (Buhs and Ladd 2001). The link between
behayi e@?v t and achievement has been robust within educational research. This
assoGlati ay"™be due primarily to the types of assessment used, which are typically low-

level tests goased on simple recall of instructions or attendance records. Behavioral

r order processing strategies, because one could be behaviorally engaged without strong
nitive/metacognitive engagement required in performing such tasks.

Emotional engagement refers to students’ emotional reactions to academic subject areas
or to school more generally (Pekrun and Linnenbrink-Garcia 2012). Motivational constructs
such as perceptions of value related to school and interest are often included in operational
definitions of emotional engagement. Specifically, interest, refers to the enjoyment that one
feels when engaging in a task, and relative cost, the perceived negative aspects of engaging in
a specific task are perhaps the most theoretically closely tied to emotional engagement;
however, utility and attainment have also been shown as related to engagement.

@a?ement may not be a good predictor of achievement on exams or tasks that require

N2
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Pekrun (2006) proposed a taxonomy that posited the existence of positive versus negative
and activating versus deactivating academic emotions. Activating emotions are associated
with emotional engagement and a positive relationship has been found between emotional
engagement and achievement (Pekrun and Linnebrink-Garcia 2012). In contrast, deactivating
emotions can cause a student to lose focus and disengage with the material or context. On the
other hand, theoretically, both negative and positive emotions can facilitate activation of
attention and engagement; however, research to date has shown an advantage for positive
emotions over negative in promoting engagement (Broughton, Sinatra, and Nussbaum 2013).

Cognitive engagement refers to students’ cognitive investment in learning, including
mental efforts directed toward learning, use of self-regulated strategies to learn and master
concepts, and willingness to exert necessary efforts for comprehension of complex ideas
(Zimmerman 1990). Possibly, cognitive engagement is the most difficult to be precisely
defined for many of the dimensions of cognitive engagement overlap with dimensions ~
behavioral engagement and emotional engagement. This raises the issue‘of
dimensions can be effectively differentiated if there is so much overlap among,t . ,
each dimension of engagement includes motivational and/or self-reg % cts. The
operational definition of cognitive engagement is sometimes overl %en conflated
with existing motivation and self-regulation constructs. .

Although this conventional framework has been widel % scribe engagement
research (e.g., Galla et al. 2014; Wang and Eccles 20129, its*@enetic form does not capture the
complexity of today’s engagement research agend sense, recently others have
proposed additional dimensions of engagement. 4innépbAfk-Garcia, Rogat, and Koskey
(2011) expanded on this tripartite conc ti engagement to include a social-
behavioral dimension of engagement, relatis® to students’ affect and behavior during
collaborative group work. Additionally, Regve and Tseng (2011) proposed agentic
engagement as an additional dimensj ddress how students proactively contribute to the
instruction provided by teachess® ecently, Filsecker and Kerres (2014) suggested

volitional engagement to theotgtically justify engagement as “energy in action.” Further
research is necessary to rmige 0 what extent these are unique dimensions of engagement.
ol

In order to pro ngagement, we must first better understand whether various
aspects of the“sch vironment influence the behavioral, emotional, and cognitive
engagement differetl and whether the associations between the school environment and

@e iated by more fundamental motivational beliefs within the student.
a critical need for research that takes an integrative motivational approach
the contextual and psychological factors that predict school engagement

to investi

edricks, Blumenfeld, and Paris 2004).
ere, we will review different achievement motivation theoretical frameworks that allow

to explain active student involvement in learning tasks and differentiate a series of
motivational variables commonly associated with student concentration, attention and effort -
behavioral engagement-; the presence of task-facilitating emotions and/or the absence of task-
with drawing emotions -emotional engagement- and usage of meaningful learning strategies -
cognitive engagement-.


http://www.sciencedirect.com/science/article/pii/S0959475216300159#bib18
http://www.sciencedirect.com/science/article/pii/S0959475216300159#bib18
http://www.sciencedirect.com/science/article/pii/S0959475216300159#bib22
http://www.sciencedirect.com/science/article/pii/S0959475216300159#bib6
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STUDENT ACHIEVEMENT MOTIVATION

Achievement motivation has been defined in various ways depending on theories and
context (Murphy and Alexander 2000), but it usually refers to the desire to accomplish
something of value or importance through one’s own efforts and to meet standards of
excellence in what one does. Expectancy-value theory provides a theoretical foundation for a
mediational model that links school characteristics to school engagement and performance
through student motivational beliefs. According to expectancy-value theory, achievement-
related choices such as school engagement are influenced psychologically by the individual’s
expectation for success and subjective valuing of the academic work; students most likely to
engage in school learning place higher value and have greater confidence in their academic
abilities than those who do not.

Self-determination theorists and stage-environment fit theorists posit that engage @
manifested in the quality of students’ interactions with learning activities ang acafemic ta
and that ‘fit’ is optimized when the school context provides adequate

development and maintenance of a student’s sense of competence, aut e atedness
(Deci and Ryan 2000; Eccles 2004). Competence refers to the nee erl cmg oneself
as effective in one’s interactions with the social environmen eck 2005), and a
student’s need for competence is fulfilled when they know ho ly achieve desired

outcomes (Skinner and Belmont, 1993). Autonomy reféfs, t e tto which an individual
experiences oneself as the source of action and it i ported when a student perceives
schoolwork as relevant to their interests and I@n a student experiences choice in
determining their own behavior (Assor, K d 2002). Finally, relatedness refers to
the need for experiencing oneself as connecteédfo other people (Connell and Wellborn 1991)
and it is likely to occur when teachers peerstreate a caring and supportive environment.
Achievement goal theory (Ames aDweck and Legget 1988) posits that the purposes
that students hold for engagln ic academic task are an important antecedent to
their achievement-related es nd outcomes. Three types of achievement goals that
have been commonly are mastery, performance-approach, and performance-
avoidance (e. G-y EII urch 1997, Middleton and Midgley 1997, Skaalvik 1997) and
accumulating ev shown that the adoption of these goals is driven by differential
antecedents s cognltlve emotional and behavioral engagement (Elliot 1999).
ontgol-value theory of achievement emotions (Pekrun 2006) currently represents
the ential theory of students’ emotions, and offers an integrative framework for
analysi antecedents and effects of emotions on learning and achievement. A basic
osition of the theory pertains to appraisal antecedents of the emotions and it is assumed
ppraisals of ongoing achievement activities, and of their past and future outcomes, are of
mary importance in this respect. Succintly stated, it is proposed that individuals experience
specific achievement emotions when they feel in control or out of control of, achievement
activities and outcomes that are subjectively important to them (Pekrum and Perry 2014).
Emotions, their antecedents and their effects on student engagement and achievement are
interconnected by reciprocal causation. Thus, emotions can affect various aspects of self-
regulated learning, and vice versa: self-regulated learning can influence emotional
experiences, either directly or indirectly, by shaping cognitive appraisals (Pekrun et al. 2002).



http://www.sciencedirect.com/science/article/pii/S0959475213000327#bib14
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STUDENTS’ SELF-BELIEFS

Self-beliefs include beliefs about one’s perceived competence, self-efficacy, self-esteem
and self-concept. Although these constructs are theoretically distinguishable they have not
always been empirically differentiated. Self-concept concerns students’ knowledge about
themselves and how students define themselves, measures global perceptions of the self
whereas self-esteem indicates overall evaluations of the self relate to the value students place
on themselves; it is an evaluation of worth.

Perceived competence would be defined as the student’s perception of current
competence at a given activity (Wigfield and Eccles 2000), that is, how competent students
currently believe they are in a particular area while self-efficacy, refers to the perceived
ability of an individual to successfully perform certain tasks, it relates to beliefs t
whether, and how well, students can complete a task, often in the future.

Self-efficacy would be a component of self-belief more task-, contex-,
specific than self-concept (Pajares and Miller 1994). Self-concept represents
evaluation of their current functioning or competence in general or%

(Bong and Skaalvik 2003; Marsh and Martin 2011). It is t piz%

am good at -a
0 pass a test if one
not good at math is a self-

individuals to indicate the extent to which they endorse

studies for it is a self-efficacy judgment, while the beliefy
concept judgment.

Self-efficacy and self-concept are not ajwa distinguished in the literature.
Nonetheless, a comprehensive review by¢E
differences between the constructs. These inGldde the extent to which they are influenced by
goals and designated standards, social_norms, aid/or internal comparisons; whether they are
oriented to the future (i.e., what yo@e you can achieve) or to the past (i.e., what you
have actually achieved); and are changeable or stable across time. In these
terms, self-efficacy is a to be heavily goal-referenced, somewhat normatively
referenced, future-orient emporally changeable. By comparison, self-concept is both
normatively an(;lm eferenced past oriented and more stable across time.

In any case, ents hold beliefs about their own capabilities and competence in
accomplishi a Ic tasks We focuses on one of the most influential and widely studied
type IfReliefs, namely self-efficacy, that within the school context, refers to what
indi pect and believe they will be able to accomplish in academic tasks with
whatev ities and skills they may have (Bong and Skaalvik 2003; Schunk and Meece

6). It is typically measured by asking individuals to judge how confident they are that they
e able to master their schoolwork or perform representative tasks.

Self-Efficacy Beliefs

Experiences with success or failure are associated with strong or weak feelings of self-
efficacy. Through internal and external attributions of success and failure, self-efficacy has an
influence on effort, the choices individuals make, the courses of action they pursue, and task
persistence. Highly efficacious individuals seek out challenging opportunities. Conversely,
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individuals with low efficacy may exclude options rapidly without attempting to examine the
benefits or disadvantages of each possible course of action. Self-efficacy beliefs are one of
the motivational factors most consistently linked to student behavioral engagement (Greene
and Miller 1996; Meece, Blumenfedl and Hoyle 1988; Miller, Behrens, Greene and Newman
1993; Pintrich and Garcia 1991).

Regarding the motivational student engagement, Bandura’s Social Cognitive Theory
(1997) posits that self-efficacy beliefs are influential in all aspects of goal achievement from
the formation of intentions and aspirations to the execution of behaviors required to achieve
those goals. An iterative process exists in which goals are established, success or failure
measured, self-beliefs adjusted, and new goals and intentions are established. As a result, self-
efficacy beliefs, besides influence behavioral engagement, are hypothesized to both influence
and affect motivational processes in academic environments (Pintrich and Schunk 2002

On the other hand, it is the component of self-beliefs that appears to be critically li
academic performance (Chemers, Hu and Garcia 2001; Valentine, DuBois and
Zajacova, Lynch and Espenshade 2005). In several meta-analyses, self-effica e e
as a robust predictor of performance across time, a variety of envi ifferent
populations (Bandura and Locke 2003). Multon, Brown, and Le Wor example,
established that across students of varying ages and studies dof di% signs, academic
self-efficacy beliefs accounted for 14% of variance in student aga rformance.

Although self-efficacy beliefs stem principally fro ; riences because success
serves as an authentic barometer of capability and buildSta rofust sense of efficacy (Palmer

[REMselves to others, verbal/social

persuasions which convey confidence frqg

which control emotions can all alter self-effigagy beliefs. In sum, individuals use experiences
and persuasions to interpret and internalize theiysuccesses and failures which, in turn, inform
subsequent motivations and perform ajares 1996, 2003).

SUBJE @ ALUING OF ACADEMIC WORK

Subjective t @s a construct composed of beliefs regarding how enjoyable a task
a

will be, how sk is for fulfilling short- and long-term goals, and how well a task
mee s and assists the realization of personal identities (Eccles and Wigfield

200 I's udles have shown that students’ perceptions of their school environment
predict lue that students attach to school. Student subjective task valuing of learning is

ictability of response, emotional and autonomy support, opportunity to learn and master
caningful material, and sufficient or appropriate instrumental help, support of students’
personal goals and interests (Assor et al., 2002; Wang and Eccles 2013). On the other hand,
there is strong evidence that students who place high subjective task value on academic work
are more likely to select and participate in the task (Deci and Ryan 2000) and report also
higher levels of cognitive and emotional engagement (Katz and Assor 2006).

@r‘lced when the school environment provides clarity of expectation, consistency and
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Enjoy the Learning Task: Individual and Situational Interest

Many parents and teachers explain children’s lack of motivation in school as due to a
lack of interest and students often say they don’t learn because school and classes are boring.
These intuitive views of motivation usually propose interest as an important aspect of
motivation that usually influence on student engagement. In this context, the construct of
interest is similar to the construct that Eccles and Wigfield have called intrinsic value, the
enjoyment one gains from doing the task (Wigfield and Eccles 1992). When individuals do
tasks that are intrinsically valued, there are important psychological consequences for them,
most of which are quite positive (see Deci and Ryan 1985).

Research on interest, broadly defined, has waxed and waned over years and has been
pursued by researchers from a number of different perspectives, beyond specific expectaf
value models. Empirical studies of interest began roughly 20 years ago, although thec
discussions date back much further, beginning with Dewey’s (1913) clasg'c T
Interest and effort in education. A good number of empirical studies, revi ic
books in the 1990s address a wide variety of variables related to &i earning.
Specifically, the differentiation between personal interest as an in position, the
interest of context or situation and interest as a psycholo M&%c ding situational

interest made by Krapp, Hidi and Renninger (1992) can help d this diverse body
of research. There is a general agreement in the liters erest that the two factors,
person and situation, work together and explain stud: rience of situational interest

(Renninger and Hidi 2011).
ﬂ eci, Vallerand, Pelletier, and Ryan 1991) and

Interest or intrinsic value is also simi

Deci and his colleagues (Deci and Ryan 198

by Harter (1981) because it concerns doing a task out of interest and enjoyment. Interest and
intrinsic motivation have been studi arallel by different theorists in different research
contexts. Personal or individual 4 y be confused with intrinsic motivation, but there
ction between these two concepts. On the one hand,
ally defined as the motivation to engage in activities for
characterized in terms of both experiential (focused task

their own sake, it
engagement, invx nt) and the experience of enjoyment, interest, and excitement) and
I

otivation construct as defined by

although intrinsic motivati

dlsp05|t|onal 0 continue engaging in those activities) components. This definition
of in @o appears to incorporate both individual and situational interest, and, in

y to understand that some researchers use the terms interest and intrinsic
most interchangeably. On the other hand, Schiefele (1999) argued that

motivation

ic or extrinsic motivation to act in a particular situation. Thus, individual interest is
ed as a pre-condition of intrinsic motivation. Although seems very guestionable whether
the early triggering stages of situational interest may precede the development of intrinsic
motivation, individual interest may be the closest precursor or a primary source of student
intrinsic motivation (Urdan and Turner 2005).

Even though interest-based actions are often associated with positive emotional
experiences, and even though some researchers have considered interest to be synonymous
with enjoyment and liking, considerable theoretical and empirical work suggest that
situational interest does not necessarily have such associations. Only when situational interest
is maintained or “held” it necessarily corresponds to an intrinsically motivated state in which

@i&dua interest is an antecedent to cognitions that determine the strength of an individual’s

&

N2
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positive emotions such as enjoyment and liking are experienced. A student who finds maths
more interesting as a result of an exciting documentary might choose to read maths books in
their free time or decide to take more maths courses; but only those students whose interests
last beyond the exciting lecture would be considered intrinsically motivated. Moreover, these
students’ interests would now be considered more dispositional and stable, and we would
expect their interest to be accompanied by increased knowledge and value of maths.
Individual interest, also referred to as personal or topic interest, refers to a continually
evolving relation of a person and particular subject content (Krapp and Fink 1992; Krapp,
Hidi and Renninger 1992). The basis of personal interest appears to be pre-existing
knowledge, personal experiences and emotions (Deci 1992; Renninger 1992; Schiefele 1991;
Tobias 1994). Unlike the momentary or specific situation of a situational interest, which

more and enjoy their involvement to a greater degree than individuals
Situational interest refers to information that is of temporar
ire to engage in

activated and context-specific (Hiddi and Anderson, 1992) caftur i

activities in the moment, and is characterized by heightened & intensified emotional
experience (often positive), and perceived meanin arst, and Pangrazi 2001;
Linnenbrink- Garcia, Durik, Conley, Barron, Taueg@abenick 2010; Schraw and
Lehman 2001). Early research on situational intergst Tacused on the sources of situational
interest, such as novelty, violence and unc a e cognitive outcomes of interest,
for instance, narrowing inferences, integ information with prior knowledge, and

focusing attention. Many subsequent investigatiens have centered on a subclass of situational
interest, referred to as text-based.

Text-based factors refer to f to-be-learned information, typically a text, that
affect interest. Research investigating text-based factors, refer to properties of to-be-learned
information that affect intéres ocused on three subcategories including seductiveness -
highly interesting b important-, vividness -create suspense, surprise or are otherwise

engaging-, and ‘the erénce of text segments -factors that affect the reader’s ability to
organize the prai a text-. A review on situational interest carried on by Schraw and
Leh 2@% red the distinction among text-, task- and knowledge-based interest.

i erest may have an important application in the classroom in order to
promote thegstudent motivation by the individualization of interests. Even though interest has

le with the difficulties of working with academically unmotivated students (Hidi and
ackiewicz 2000). Most teachers would agree that individualization is important and
ongoing in their classrooms but meeting individual needs in this way is an extremely time and
effort consuming task for them. An alternative to the individualization of interests might be
provided by situational interest attending the proposal of Hidi and Renninger (2006). Authors
propose a four-phase model of interest development and suggest its potential for supporting
educational intervention. The first phase of interest development is a triggered situational
interest. If sustained, this first phase evolves into the second phase, a maintained situational
interest. The third phase, which is characterized by an emerging or less developed individual
interest, may develop out of the second phase. The third phase of interest development can

@reoognized as an important condition for cognitive engagement, educators continue to
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then lead to the fourth phase, a well-developed individual interest. When teaching students
who do not have a sustained personal interest in the content, the teacher should start the
learning process by creating situational interest to elevate the students’ motivation to engage
them in learning (Durik and Harackiewicz 2007).

Although individual interest is triggered by an individual’s predisposition and situational
interest by environmental factors, it must be emphasized that the two types of interest are no
dichotomous phenomena that occur in isolation. On the contrary, each can be expected to
influence the other’s development. Situational interest, which can only result from an
interaction between the person and the environment, may, in turn, contribute to the
development of a long-lasting individual interest. In this context situational interest could be a
teacher-friendly construct as it is induced by a particular situation that can be planned,
created, and manipulated by the teacher.

Task Utility Value Q

When student taking a geography class to fulfill a requiremen @ry degree, it
does because that task is useful, it fits into an individual’ Utility value or
usefulness refers to how useful is the academic task for fulfi N nd long-term goals
(Eccles and Wigfield 2002). Utility value is similar to ation in certain aspects
because when individuals engage in an activity base wtlhty value, the activity is a
means to an end, rather than an end itself (Wigfield, ToRksand Klauda 2009) capturing thus
more “extrinsic” reasons for engaging in a in, sk not for its own sake but to reach
some desired end state. Although there pote is some overlap in the constructs of utility
value and extrinsic motivation, it is importarfyto point out that these come from distinct
theoretical perspectives and so have t intellectual roots.

Even though utility value i correlated with measures of interest and personal
choices, utility value has r@lbed as having certain extrinsic qualities because the
value emerges from a tas 1on with other pursuits rather than from direct experience
with the task |tself ( igfield 2002). The extent to which student perceive current

task performan mental to achiveming personally valued future goals, that is,
student perc X entally, influence on cognitive engagement (Husman and Lens,
r

1999; iCkman 2004). The model of Miller and Brickman (2004) explained that
perc tasks as instrumental has two benefits for academic engagement: it
transmi incentive value of the future goal to the current task and it influences the

oals (Eccles and Wigfield 2002) and to be a significant predictor of both self-regulation
meaningful strategy use, -even when controlling for the influences of mastery goals and
perceived ability (Miller, DeBacker and Greene 1999).

This direct link on self-regulation could be a potential for supporting educational
intervention, students might be more receptive to utility value interventions because of the
extrinsic nature of utility value, and as they come to appreciate a task’s utility value, they may
become more engaged and develop more interest in the task. Specifically, students with low
task interest may be more open to an intervention suggesting that a task could be useful than
that it is fun because the utility value might match their personal goals without blatantly

@;ement goals student adopt. The extrinsic aspects of utility value are linked to personally

\
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contradicting their task experience. Interventions directly targeting intrinsic task value may
have an ironic effect of undermining a sense of autonomy (Deci and Ryan 1985).

STUDENTS’ PURPOSES FOR ENGAGEMENT IN LEARNING

For decades, research have proposed achievement goal orientation frameworks to explain
the differences in individuals’ purposes for engagement in learning and their relationships
with student outcome variables in various learning contexts (Ames, 1992; Dweck and Leggett
1988; Elliot and Church 1997; Pintrich 2000). Initial conceptual work on achievement goals
emerged in the late 1970s and early 1980s, and distinguished between two different goal
constructs: mastery goals and performance goals (see Ames 1992, for an overview o

different labels used for these goals). Mastery goals were construed in terms of stri @n
heks.

develop competence through task mastery and improvement, whereas perfogflance, 008
were construed in terms of striving to demonstrate competence relative to\
commonly referred to as the dichotomous model of achievement goals.
Achievement goal theory predicts that the purposes studentsshave, for” engaging in
achievement tasks will influence their level of cogni iv® e ent and research
demonstrates that students whose purpose is to improve their témée, adopting learning,

mastery or task goals use meaningful processing strateGi -fegulation strategies to a
greater extent than those students whose purpose is @strate competence, adopting
performance or ego goals (Greene and Millg 9% , Blumenfeld and Hoyle 1988;
Miller, Behrens, Greene, and Newman «@ Piigch and Garcia 1991). From this
framework, some studies showed that perforf@nce- approach goals are positively related to

cognitive engagement (Pintrich, 2000). and other studies showed that they are unrelated

(Middleton and Midgley 1997). Res@s have suggested that self-perceptions may play a

moderating influence, such th nts with positive self-perceptions performance-

approach goals may not% etrimental and for students with negative self-perceptions,
Is

is 1S

performance- approach g e especially maladaptive (Harackiewicz et al. 2002).

In the mid‘199 sed that the performance goal construct of the dichotomous

model be bifurcax ithirespect to the theoretically rich, historically-grounded approach-
ti

avoidance di e result was the trichinous model of achievement goals, comprised
of m geals -Gomparable to those from the dichotomous model-, performance-approach
goal on doing well relative to others), and performance-avoidance goals (focused
on notedoifty poorly relative to others). From this framework, in terms of cognitive

d to cognitive engagement -use of deeper-level meaning-oriented strategies- (Elliot and

cGregor 2001; Senko and Miles 2008; Wolters 2004). Besides the effects of performance-

approach goals on cognitive engagement remain more ambiguous, a clearer and more
consistent pattern emerged for studies that have separated approach and avoidance goals.

Late nineties, Elliot (1999) and Pintrich (2000) proposed that mastery-based goals, like
performance-based goals, could be bifurcated with regard to the approach-avoidance
distinction. This yielded a fourth goal construct, a mastery-avoidance goal, focused on not
doing poorly relative to task demands or one’s own performance trajectory. This goal allowed
a full crossing of the definition (mastery/performance) and valence (positive/negative)

@agement, several studies have confirmed that mastery-approach goals are consistently


http://www.sciencedirect.com/science/article/pii/S146902921400171X#bib3
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components of competence, giving rise to the 2 x 2 achievement goal model. Recently, Elliot,
Murayama, and Pekrun (2011) interestingly extended the 2 x 2 achievement goal model to a 3
x 2 model by separating mastery-based goals into task-based and self-based categories. Task-
based goals focus on how one is doing relative to the absolute demands of the task or activity
—degree has or has not accomplished the activity whereas self-based goals focus on how one
is doing relative to one’s own trajectory - degree is or is not improving-. Performance-based
goals are simply relabeled other-based goals in this model to more clearly link these goals to
their standard used to define competence. Definition of competence (task/self/other) is then
fully crossed with valence of competence (positive/negative) to produce the six goals of the 3
x 2 model: task-approach (attaining task-based competence), task-avoidance (avoiding task-
based incompetence), self-approach (self-based competence), self-avoidance (self-based
incompetence); other-approach (attaining other-based competence), and other-avoiddnce

(avoiding other-based incompetence).
. Q
Students Pursuing Multiple Goals in the Classroom Q\

The bulk of the studies done within this paradigm has, 180 ﬁ these goals are
related to various indicators of school engagement. In recent , researchers have
contemplated the possibility of goals, traditionally™egnsideted exclusive, having
complementary and differential impact on students’ ge @u |1 and cognitive engagement
(Darnon et al. 2010; Ng 2008; Nufiez et al. 20 esearchers have further postulated that it
is possible for students to pursue mastery afd goals at the same time using one
or the other depending on their personal chaga€teristics, the nature of the assigned task and

situational or contextual variables, thereby “attaining higher levels of motivation, self-
regulation of learning and academic ment (e.g., Bouffard et al. 1995; Harackiewicz et

al. 2000).
These positive and co e@/ results have led to the consideration that both types of
goals may have benefici n academic contexts. Consequently, the multiple goals
perspective has becg tivational alternative with great theoretical and applied benefits.
Thus, in a Iongﬁ iRal”stlidy carried out with secondary students, Pintrich (2000) concludes
that students % cerned about their performance and about performing better than
their mates, Aut”who are simultaneously oriented towards learning, follow a parallel
traje f students who are only oriented towards learning. However, Pintrich also
notes that trajectory is not equally adaptive in the case of students only concerned with

i option that normally carries most of the benefits at an academic level (Rodriguez et al.

1; Valle et al. 2003, 2009).

Drawing from a sample of middle school math students, Conley (2012) yielded seven
distinct patterns or profiles of motivation. These profiles included (a) a cluster of students
who approached math strictly with mastery-oriented achievement goals, (b) five clusters of
students whose math-focused motivations were characterized by mixtures of mastery and
performance goals, and (c) a student cluster characterized by comparatively lower levels of
both kinds of achievement motivation. Importantly, these same analyses showed that
students’ perceptions of task value contributed to the classification of different motivational
patterns. In addition to describing differences in students’ motivational patterns, authors have

@:‘ormance. Thus, simultaneously choosing different goals in authentic school environments

N2
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examined the relationship between students’ motivations and their performance and
concluded that the influence of motivation on academic achievement varied among different
profile groups.

In higher education, from this multiple goals perspective research obtained evidence of
four distinct profiles resulting from the combination of mastery and performance goals which
were differentially associated with cognitive, emotional and behavioral engagement (Daniels
et al., 2008; Valle et al., 2003). Pastor et al. (2007), using a type of person-centered statistical
method called latent profile analysis to explore the heterogeneity of students’ achievement
motivation among college, supported six distinct patterns or profiles of achievement
motivation. These profiles included students who adopted the full range of achievement goals
(i.e., mastery approach/avoidant and performance approach/avoidant), students who adopted
various degrees of mastery and performance approach goals as well as students who adgpted
both mastery approach and avoidance goals. Including performance-avoidance goals,
al. (2010) also identified six motivational profiles, and concluded that hig
mastery goal within the motivational profile seem to be a powerful prot% factor

h

maintaining students’ high interest in academic tasks, high beliefs con erceived
efficacy.

9

STUDENT’S ENJOYMENT: THE ROLE @IC EMOTIONS

ON STUDENT ENGAQ
Students experience a wide variety o @ ns n attending class, doing homework

and taking exams: enjoyment, hope, angerigboredom and so on. The diverse range of

academic emotions impact on learninggdifferent ways. Pleasant activating emotions such as
enjoyment generally leads to high ment and attention, have a positive impact on
motivation and performance, fwvhil sant deactivating emotions such as relief and

with the material or co innenbrink 2007). Until recently, these emotions did not
receive much attenti résearchers with, probably two exceptions, studies on test anxiety
in the 1930s an on causal attributions as antecedents of achievement emotions.
Durlng he (xars however, affect and emotions begin to be recognized as critical

s for students’ engagement.
I-value theory of achievement emotions posits that achievement emotions are a
iVe function of the students’ subjective perception of control over learning task and

omes and subjective perception of the value of these learning task and outcomes (Pekrun
@ 6). Research generally confirm that positive emotions are positively associated with
perceptions of control and value, while negative emotions are negatively correlated with these
perceptions (Frenzel, Pekrun and Goetz 2007; Goetz, Pekrun, Hall and Haag 2006; Pekrun et
al. 2002, 2004, 2010) and that subjective value moderates the effects of perceived control on
emotions, that is, if no value is perceived, no emotion is instigated (Pekrun, Frenzel, Goetz,
and Perry 2007).

Achievement emotions are defined as affective arousal that is tied directly to achievement
activities or outcomes through a number of cognitive, motivational and regulatory
mechanisms and these emotions affect students’ engagement and performance (Efklides and

relaxation have a potentiQ ive effect, can cause a student to lose focus and disengage
t
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Volet 2005; Linnenbrink-Garcia and Pekrun 2011). Pekrun and Linnenbrink-Garcia (2012)
suggest that engagement mediates the relationship between emotions and learning and
summarizes the ways in which emotions affect learning, through attention, memory,
motivation, and self-regulation. A large amount of cross-sectional and longitudinal research
has shown also that emotions contribute significantly to the prediction of academic
achievement (Pekrun et al. 2002, 2004).

Control-value theory of achievement emotions proposes that value is one of the key
predictors of enjoyment and predicts that learning situations with high personal value will be
positively related to students’ experience of enjoyment in achievement contexts. In this
framework, enjoyment is classified as a positive, activating, activity focus emotion and
involves thoughts and cognitions concerning the process of working on an achievement
activity. In this line, recent writings from the positive psychology group (e.g., Fredrickson
2001 or Seligman and Csikszentmihalyi 2000) have focused attention on the role of @

emotions in human behavior and from this perspective relations betweeQe i
Whereas negative emotions narrow the individual’s focus in pr efensive
action, the function of positive emotions is more likely to be one of individual’s
d

interest were also explored.
focus and refers to the function of positive emotion as “ (ﬁ% ” (Fredrickson

2001). Fredrickson uses the term joy rather than enjoyment that emotions such
as joy and interest have complementary effects, the pI emotion joy combines
with the exploratory and information seeking of the e rest The combination of joy
and interest can be expected to be associated in.achi ttmgs with high levels of task
engagement. Students who experience jo e ile working in the classroom are
engaged with the topic content and are likel Ixpress a desire to continue their engagement
with the topic.

In this context, the student enjo nd capability of sustaining academic engagement
will depend on the goal orient?:q rning content. A theoretical model that links the

e

goals to various discrete achievemerit emotions has been developed. Mastery goals focused
on the controllability and

ue of achievement activities could foster enjoyment -and
reduce boredom an Performance-approach goals focused on the controllability of
success outcome a@ir positive value should promote positive outcome emotions as
pride. Perfor X ance goals focused on the uncontrollability of these outcomes, and
their iv@ omote anxiety and shame. Recent findings from the intraindividual and

i lysis directly support the propositions (Goetz, Sticca, Pekrun, Murayama

A 2 CONCLUSION

Although most research conceptualizes engagement as a multi-dimensional construct
consisting of cognitive, affective, and behavioral dimensions, most quantitative studies
referred to herein employ only one such dimension in their analytic models. In this point,
Crick (2012, 676-678) and others (e.g., Fredricks, Blumenfeld and Paris 2004, 83) have
recommended research that better integrates the cognitive and emotional dimensions of
student engagement.
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On the other hand, majority of research observed here has been based on variable-
oriented techniques that examine overall relations between engagement, predictors, and
outcome variables. This analytic technique provides insights into relations for “average”
students across an “average set of features,” but can conceal relations for different
subpopulations of students. To date, the possibilities associated with person-centered
statistical methodologies have largely remained untapped in student engagement research,
with the notable exception of research on multiple goals to which we referred a few lines ago.
Person-centered methods are important for engagement research because they enable
researchers to analyze relations among multiple variables and constructs in one measurement
model (Janosz, Archambault, Morizot, and Pagani, 2008, 22-23). Moreover, whereas
conventional variable-centered approaches assume that relations among variables are constant
for the entire population, person-centered approaches model population heterogeneity ig
joint distribution of variables, eschewing a “one size fits all” specification (Nylund, Be
Nishina, and Graham 2007, 1708). This unique analytic feature enables reseqch h
how multiple engagement-related concepts and constructs might uniquely co or ¥ha

together” for some populations of students while remaining dlsconne r others
(Eccles andWang 2012).

Person-oriented techniques can be used to describe patterfis s engagement
within and across time, which is critical for research, pra ollcy with discrete
subpopulations of students (Eccles and Wang, 2012). I most theories assume a
reciprocal relation between context and engagement ou ent understanding is largely

din at have investigated unilateral
ds mterpreted as context influencing

based on cross-sectional and short-term longi
influences (Fredricks 2015, 32). This resea€l
engagement, neglecting the fact that adult peers also respond differently to children
depending on their level of engagement and diSguptive behavior (Kindermann 2007; Skinner
and Pitzer 2012). Authors have ended development person-centered statistical
modeling as a method for olistic integration of cognitive and emotional
dimensions of student enga %msteln and Peck 2008, 17-18).

It also seems essen designing research that allows us to study academic
engagement as a entl phenomenon requiring longitudinal research. From an
evolutionary p?r how might students' early school experiences affect to their
academic en ssibly, students who succeed early in school develop positive self-
t hélp hem identify themselves with school and so, the more students identify

ore they participate in school activities. Over time, this sense of school
interacts with student behaviors as well as the social environment. These

tories (Finn and Zimmer 2012), trajectories for which engagement is a key driver. In
trast, what about the students who do not experience early school success? What is the
qualitatively different set of educational trajectories and outcomes? Although early school
success helps students identify with school, early school difficulties contribute to a
cumulative cycle of student frustration, low self-esteem, and eventually behavioral
withdrawal. Over time, these corrosive dynamics weaken students’ school attachments and
identification, erode their affiliations with pro-social peers (Ream and Rumberger 2008), and
eventually reduce their chances of completing high school (Alexander, Entwisle, and Horsey
1997).

@wtions facilitate the development of desirable short and long term educational outcome
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Over the past two decades, there has been an explosion of research on student
engagement because of its potential in addressing persistent educational problems such as low
achievement, high dropout rates, and high rates of student boredom and alienation (Fredricks
2015). Nevertheless, in most studies, engagement and disengagement are viewed and
measured on a single continuum, with lower levels of engagement indicating disengagement.
We consider relevant to develop alternative theoretical frameworks to explain how and why
students do not engage academically because engagement and disengagement are separate O .
and distinct constructs associated with different learning outcomes. The most preceding
theories help describe only how activity participation may give rise to different types of
motivations and dispositions, but in our opinion, additional constructs are needed to help \
describe why students may choose to disengage from school and related activities.
Theoretically, for example, student experiences of disidentification can either be task spggific
or global. That is, student disidentification may be considered task-specific when s @

4

considered more global, such as when students feel consistently alienated bytr
practices in school (Taines 2012). In this line, psychometric work su he positive
and negative features of emotional engagement are both conse ane structurally

distinguishable and differential associations among en % d disaffection.
& engagement, but to
C

Disengagement should not be considered to solely reflect th
be understood as a separate and distinct psych i s that makes unique

contributions to student outcomes in school settingsé
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Chapter 2

X
ENGAGEMENT: A NEW PERSPECTIVE FOR REDUCING \
DROPOUT THROUGH SELF-REGULATION 4

A\

Over the last three decades, a new resgarch perspective in the field of educational
psychology has emerged: the theggetical el of engagement, a multidimensional
construct which basically collect tors at the cognitive, emotional, and behavioral
levels. The developments ingi mepgtation and measurement of this construct have
allowed for a greater unde%vg of the factors affecting school performance and
achievement. More sp. | s model has frequently been used in order to analyze
school dropout, whi maims one of the most worrying concerns at an international
level, fromga s rspective. From this point of view, it is understood that
academic per ay be explained as much by the social and academic contexts
where th chimg-Iearning process is developed (family, peer groups, and school) as it
C individual’s internal processes (cognitive and emotional), which in turn

academic and behavioral components. This chapter contains the
conclusigns from several research studies which further delved into the theoretical and
app construct of engagement. Likewise, it highlights the close link between this
concept and that of self-regulated learning, which suggests that students should be able to
ink about their own learning process and regulate it through different strategies that

A would allow them to do classwork and homework with greater efficiency. Therefore, it is

important to compare both of these conceptual frameworks in order to get a greater

O understanding of the aspects that must be considered in order to get students involved and
engaged in the educational system.

Keywords: engagement, school dropout, achievement, self-regulated learning
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INTRODUCTION

Dropout among students at different education levels is an overall problem with
important implications for many countries and educational institutions. The theoretical model
of engagement has emerged over the last decades as a potential new perspective to analyze it,
while simultaneously integrating the main aspects that create pathways leading to greater
academic achievement, and building up hence a more comprehensive overview of the factors
affecting the linkage process with educational institutions.

In order to understand this model and the development it has recently experienced, this
chapter will first analyze the dropout phenomenon, contextualizing it as an important issue at
educational and political levels with adverse implications at both individual and social levels;
and provide examples of its use in order to better understand it according to its differen S
and variables.

Next, the focus will shift to the emergence of the “engagement” constryct asia
framework aiming to overcome the constraints of studies on dropout by rm a more
comprehensive perspective that considers the educational process as a r'than as a
partial solution for individual deficiencies. In this context, the eng construct will be

defined by mentioning the main proposed models and descrihi t'State of their use.
Later, the influence which the emergence of the eng nstruct has had on
i

encouraging academic achievement pathways and enh n research lines in this

field will be highlighted.
Finally, the relation existing between the @ t construct and self-regulated

learning will be considered, by defining thi analyzing both the similarities and
differences between them, and discussing§gheir future prospects according to leading
researchers in the field.

DROPOUT; LEX AND MULTICAUSAL ISSUE

Currently, xho is an issue leading to high individual and social costs, and
hence there has creasing interest in its study among the researchers a variety of
different ed atu&levels This phenomenon has been internationally defined in various
i ignificant differences from one country to another in both the use of
s —(early) school dropout, (early) school leaving, non-completion, etc.— and
using t diversity of inclusion criteria, including different age ranges and diverse

tions such as: discontinuation of studies at the primary stage, secondary stage, or college

; not gaining an official qualification to attend higher education; changing courses or
institutions in their college life, etc. This conceptual multiplicity makes the collection and
comparison of data more difficult, and complicates the homogenizing of criteria in order to
implement specific prevention measures and policies (European Commission 2014; Jugovic¢
and Doolan 2013).

The concern about the phenomenon of school dropout is such that, in the framework of
Horizon 2020, a goal of reducing dropout rates to 10% has been set at the European level for
most member countries, which has yet to be achieved despite a number of measures that have
been taken over the last five years (see Figure 1). Therefore, the definition of dropout used for
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10

the present study —being one of the most widely accepted— refers to the percentage of
people between the ages of 18 and 24 with a maximum educational attainment level of
compulsory secondary education (European Commission 2014), which would be the
equivalent to levels 0, 1 or 2 of the International Standard Classification of Education
(ISCED) (Instituto Nacional de Evaluacion Educativa 2014).

As far as the college stage is concerned, the current dropout rates are not a cause for
optimism either. Within the member countries of the Organization for Economic Co-
operation and Development (OECD), the average dropout rate at the university level stands at
around 30% (OECD 2013a); however, there is much variability within the data: rates are
lower in countries like Japan, Australia or Denmark (all below 20%), and greater in countries
like the United States or Sweden (around 50%).

In any case, from an overall perspective, according to the data from the Eurgges
Commission (2014), the current dropout phenomenon generates a number of questic @

need to be addressed. However, as it is an issue where multiple factors of a @rs% a
ie

educational, and social nature interact to influence the final decision to leaving, s
answering these questions is not any easy task (see Figure 2).

One critical aspect is the fact that the decision to drop out is n @decision but
rather a result of a progressive process of decoupling or di a the educational
system, often beginning at as early as the Primary or\El€te Education levels
(Rumberger and Lim 2008). Different types of variablgs 4oft nce this process, from
more personal ones like motivation, psychologicalistlcs or learning strategies
(Bethencourt et al. 2008) to social variables, ¢he oSt important of which include
socioeconomic status and parental educatig @, 2 evels. A number of others factors
have less impact, such as gender, belonging”to an ethnic minority, or having migrant
background. It is important to highlight thab none of these variables alone would be

determining in explaining the disco ion of studies (European Commission 2014), but
rather there would most likely b, ragtion between all of them.
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Figure 1. Early leavers from education and training, 2009 and 2014.
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INTERACTION OF MULTIPLE FACTORS

Personal and family | Educational and social environment
environment

+ Impoverished or remote areas

* Special educational needs * Lack of educational support and deficient vocational counseling.

* Differences in motivation and | « Unsafe school environment, low feeling of belonging to the school,
attitudes. and poor teacher-student relationships

* Migrant background * School segregation: too many students with low socioeconomic

* Ethnic/gypsy minority levels and students allocated in high and low performance classes
background. (negative Pygmalion Effect)

Low socioeconomic status. Lack ofintercultural understanding
Gender (worse performance in Pedagogical methods and school curriculum that are inadequate or
boys, cultural expectations for not adjusted to the needs of the student or the labor market

girls) Progressive disengagement process (repetitions)

Low level of parental education | « Inflexibility of the educational system (low opportunities to re-
and lDW famﬂy appraisal of engage and change pat_hways)

educ.atlon (mothers) Adjustment difficulties in the transition to Secundary Education
Family problems Temporary work opportunities

Poor living conditions Low labor integration, even for people with higher educational

Ry

SCHOOL DROPOUT

CONSEQUENCES

Impact on the individual Impact on the soci

Lower development of sociopersonal skills

Lower levels of mental and physical health

Higher risk of poverty:unemployment,
dependence on social aids, and unstable and lower
paid work

Higher risk of social exclusion: lower social
involvement. and higher risk of criminal conduct Vicious cycle of'intergenerational transmission of
or antisocial behavior poverty and social inclusion

dhigher unemployment rates.
f'social protection: increased cost of

Source: Own elaboration based o, %Commission (2014), Council of the European Union

(2015), and Fernandez and_Calero (2014).
Figure 2. Factors leadinggto sehool dropout, and the impact that the decision to leave studies has on the

individual and ongsoci

N ant to take into consideration a number of additional institutional
ave been identified and reviewed by their negative impact on the
phe ropout, such as non-inclusive educational practices including; those that do
not congi tudent diversity or the needs shown throughout their educational pathways —
luding deficient and poor vocational guidance and the difficulties associated with the
ition between educational stages—, the presence of a negative social climate, the absence
eaching methods and adequate curricula, and a lack of alternative ways for students to re-
engage in the educational system (European Commission 2014).

These aforementioned associated variables and phenomena play a critical role in the
process which results in students disengaging from the educational system and dropping out.
This is extremely important since dropout rates are considered to be a quality indicator among
educational institutions (Alvarez, Figuera and Torrado 2011) and may, in turn, generate
crucial negative impacts affecting both the individual and the society.

Regarding the impact on the personal context, it is important to note that a dropout
situation results in fewer employment opportunities and lower wages, and also increases the
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likelihood of having future legal (Rumberger and Rotermund 2012) or family issues.
Furthermore, more subjective effects must not be ignored, since they could lead to feelings of
failure or increased anxiety, with consequences at the psychological level, e.g., loss of self-
esteem (Loizos, Martinez and Alvarez 2012; Martinez and Alvarez 2005).

Moreover, beyond the personal and family context, there are also significant implications
to the social context, which ultimately affect the economic prospects of the respective
countries as well. Bearing in mind that we live in the so-called “knowledge society,” the
chances of a country prospering economically are closely associated with the level of training
of its population, who must have the required knowledge in order to help their nation to be at
the forefront of innovation, development, and research. If the general population has a lower
educational level, their contributions will be restricted to the performance of low-skilled jobs,
and its workers will have fewer opportunities to work in multinational or other corporati®ns,
which prefer to invest instead in cheaper workforces that underdeveloped or deve @
countries generally provide. Thus, besides tending to perpetuate the xici
transmission of poverty and social exclusion within their immediate environmentSthey Wolld
have to face unemployment more often, which requires a greater iture on
welfare benefits and increases the costs of public services, whi %mately slow
economic growth and reduce levels of social protection (Rumberge mund 2012).

Finally, in view of the crucial importance of the dropout p and its implications
on a variety of economic and social factors at both € SO d political level, many
supranational organisms have tried to intervene in or ote research in a number of

have been designed to be
ion, and compensation (European

countries under the European guidelines.
implemented at three different levels: pre
Commission 2014).

Firstly, at the prevention level, measureS§have been introduced to work on reducing
specific aspects that would increase ividual’s probability of dropping out. These include
increasing learning pathway flexi eveloping vocational training and after-school
activities, facilitating access @ol, implementing positive-discrimination measures and
desegregation policies, ard de g grade repetition rates which increase the possibility of
disengagement.

Secondly, i f@wtervention measures have been developed which focus on
identifying higheri out groups, addressing absenteeism, providing specific educational
supp t@ nd specific students —those with a migrant background, poor academic
perf —, and encouraging collaboration between the different agents who have
influence onfthe individual’s educational process, like the parents.

ave left their studies early, and to provide them with a second opportunity to obtain a
lity education.

Therefore, it is important to underline the importance of both counseling and having
access to vocational training in the prevention of school dropout, as well as the need to
encourage inter-institutional collaboration at local, national, and international levels.

Moreover, after analyzing the different measures already mentioned, it is clear that all of
them must be addressed in order to improve the deficiencies in the personal, institutional, and
social contexts; as these areas have been also used in order to determine the variables leading
to higher drop out rates.

@ast y, compensation measures have been proposed in order to re-engage those students
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This chapter will be focused on the personal —or student-related variables — that affect
dropout from the comprehensive theoretical and explanatory framework of engagement.

THE EMERGENCE OF METACONSTRUCT “ENGAGEMENT”

The dropout phenomenon has long since been addressed from a perspective aiming to
determine which variables of the personal, institutional or social contexts are most influential
in the process of detachment and the final decision to leave studies. In this regard, authors like
Bethencourt et al. (2008) claim that, in the college context, student related variables have a
greater impact on the final decision to drop out than those associated with the academic
context. Likewise, variables like previous academic performance, first year perfor
student dedication, attendance or the relationship with teachers have also been ident
being particularly important for prediction purposes (Bernardo et al. 2015; Estebaff, ardo

and Rodriguez-Mufiiz 2015).
By studying mainly the variables associated with the students, th% ch did not
ly

o

take into account the educational process comprehensively enough cused on the
student characteristics leading to drop out. Thus, while it en ted h*at organizational
and taxonomic level, it complicated the general situation b & variety of different

theoretical models — psychological, sociological, ec 0 izational, and the more
developed interactionist— as a starting point, and in doi vided only a partial vision of
the dropout phenomenon (Tinto 1993). 6

ed ercome the constraints of focusing

These latter models are the reason wh
exclusively on a single context or dimensionyigeécame clear, and there was a concerted effort
iple contexts and dimensions. In this regard,

made to try to develop models that included m

during the late 1980s and the early a brand new theoretical model emerged, which
adopted a wider positive appr i r to overcome the aforementioned problems, and
has since become increasi re Significant over the last twenty-five years: the model of

engagement (Christenson§Reschly, and Wylie 2012).

The engageme was applied to the academic context by using the study of
Schaufeli et al. O@we of its main references, which had studied the concept of burnout
outside the atignal context, and defined its dimensions in reference to the educational
proc @the Maslach Burnout Inventory-Student Survey. This study, through
empliti arch, demonstrated how students could suffer from emotional exhaustion,
depersogaliZation, and a lack of efficacy or feelings of incompetence regarding their

nment; this situation leads, in many cases, to the consideration and even the decision to
ve studies.

Although there is a wide conceptual diversity in defining this theory, one of the most
successful definitions was suggested by Fredricks, Blumenfeld, and Paris (2004), who
suggest that engagement includes all student cognitions, emotions, and behaviors concerning
their learning process and their experience within the school as a whole.

Christenson et al. (2012, 816-17) later weigh in on the matter and ultimately conclude
that engagement: is a multidimensional construct made up of a cognitive, emotional, and
behavioral dimension (including the academic one); requires effort and energy; boosts the

@de@mic performance, similar to those of workers suffering from burnout in their work
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learning process, which is affected by several contextual influences; can be achieved by all
students; refers to the active involvement in academic and non-academic activities in the
school context; and is focused on the commitment to achieving the goal of significant
learning due to its perceived importance for their future.

More recently, and within this same line, it has also begun to be studied as a
multidimensional construct focused on the identification of variables which could help to
prevent school dropout and enhance academic achievement pathways. This construct has been
considered as useful in order to explain the progressive decoupling process that eventually
leads students to discontinue their studies (Appleton, Christenson and Furlong 2008;
Archambault et al. 2009a; Chase et al. 2014; Reschly and Christenson 2012; Rumberger and
Lim 2008; Tarabini et al. 2015). Therefore, even supranational institutions have used different
models of the engagement theory as a basis to define academic performance and pregent
school dropout (OECD 2003, 2013b).

The engagement theory as a multidimensional construct has been establishe |
composed of a variable number of dimensions (see Figure 3). However, the thrge-dimensio
configuration proposed by Fredricks, Blumenfeld, and Paris (2004)%i e he most
widely accepted, and has since been validated by a large number of %hambault et
al. 2009a; Archambault et al. 2009b; Jelas et al. 2016). Despitetc n% crepancy in the
number of dimensions—between two and five dimensions de % he authors—, most
authors who follow the model by Fredricks, Blumenfeld gahg i5*(2004), generally agree
that it is made up of a behavioral, a cognitive, and an r emotional dimension. The
behavioral dimension would refer to all those behaviorSycareied out by the students who are
such as regularly attending school,

interested in learning and reaching academij
arriving on time and bringing the required rial; actively participating both in activities
developed in the classroom and those devel@ped at school; behaving appropriately and
following the rules; focusing their e d attention on homework and bringing homework
completed, among others. The imension refers to all the thoughts, beliefs, and
perceptions that learners have régardihg the importance of academic work and the subsequent
effort, as well as the cogfiiti metacognitive strategies that students must develop in
order to build signifi ning processes. The affective or emotional dimension includes
the feelings and po nd negative attitudes which the students may have about school,
their learnin ] s, and the relational climate within the school: whether they
i p@ I negative emotions when studying; have a positive relation with their
ers; and have feelings of belonging to their school.

ance and value of this new approach based on the engagement theory regarding

important databases —SCOPUS and WOS—, using terms such as; “school engagement”
“student engagement,” combined with “school success,” “school failure,”

LIS

@de-r:ic ailure and achievement has been demonstrated by performing a literature search on

LEINT3

“underachievement,” “school completion,” “school retention” or “academic achievement.”
After selecting the peer reviewed articles in the field of education and psychology, a total of
225 studies were obtained, which allowed for a thorough analysis its evolution. As reflected
in the chart (see Figure 3), the subject started to gain greater importance in the 21st century,
and from 2008 to the present has showed a strong upward trend; and 2015 proved to be the
most productive year overall.
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Table 1. Some of the engagement models proposed to date. Own elaboration based on

Christenson, Reschly, and Wylie (2012), Reschly and Christenson (2012), Fredricks et

al. (2016), Wang and Degol (2014), Appleton et al. (2006, 2008), Fredricks et al. (2004),
Skinner et al. (2008)

Authors Behavioral dimension Cognitive dimension Affective-emotional | Other dimensions
dimension
Finn Participation Identification 2 3

(1989, 1993) -Follow the rules, attendance, -Feeling of belonging

pay attention and answer,
bring material
-Enthusiasm, being
proactive, and making an

-Assessment of
academic
achievement and its
applicability to real

effort life
-After-school, social, and \
sport activities
-Decision-making 9
Furlong etal. | Behavioral Cognitive Affective
(2003), -Actions that may be -Beliefs -Feelings to
Jimerson et al. | observed -Perceptions peers, teachers,
(2003)
Fredricks et al. | Behavioral Cognitive
(2004) -Participation in academic, -Investment in learning
after-school, and social -Reflection

activities within the school
-Persistency (homework
completion, attendance and
punctuality, rules

classmates

compliance) -Positive relation
with the institution
Appleton et al. | Behavioral Affective Academic
(2006, 2008), | -Curricular and (mediator) -Completion and
Christenson et | extracurricular i -Connection with accuracy of
al. (2008), and | -Attendance learning (establishment of | school homework
Reschly and targets) -ldentification -Time spent on
Christenson -Self-regulation [feeling of belonging | homework
(2012) -Importance of school for | to the school -Credits left to
personal aspirations graduate
In-classroom
performance

Behavioral Emotional
(2008)* engagement engagement

-Intensity, involvement, (adaptive

absorption, proactive to motivation)

taking action, attention,
effort, persistence

-Enjoyment, pride,
enthusiasm, fun,
interest, satisfaction,
vitality

Emotional
disengagement
-Anxiety/ concern,
shame, indifference,
sadness, self-blame,
boredom, frustration

Behavioral

disengagement

-Giving up, lack of
preparation, mental
decoupling, leaving,
distraction, passivity, lack of
attention




teachers, and
classmates
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Authors Behavioral dimension Cognitive dimension Affective-emotional | Other dimensions
dimension
Martin et al. Adaptive behavior (adaptive | Adaptive cognition
(2010)* engagement) (adaptive
-Planning motivation)
-Persistence -Self-efficiency
-Task management -Addressing the master
task/learning
-Assessment of the
learning
Maladjusted behavior Maladjusted cognition
(adaptive (maladjusted
disengagement) motivation)
-Self-handicapping -Failure avoidance
-Disengagement -Uncertainty management
Lam, Wong, Behavioral Cognitive Affective
Yang, and Liu | -Involvement in activities -Significant and deep -Joy of learning
(2012) within the school processing -Joy of school
-Effort to learn
Pekrun and Behavioral Cognitive Motivational
Linnenbrink- | -Effort -Attention and memory -Goals
Garcia (2012) | -Persistence shaped by the emotions
LY strategies
-Self-regulation
\ (metaemotional,
metacognitive,
and
metamotivational
strategies)
Socio-behavioral
-Social behavior
in academic tasks
(direct/online)
Reeve (2012) | Behavioral itive Emotional Agentic
-Attention and focus on the f self-regulation -Presence of -Active role of the
homework les emotions facilitating | student as
-Persistence of deep and the task (enthusiasm, | enriching element
-Effort personalized learning curiosity, interest...) | of the learning
strategies -Absence of emotions | activity
-Search for a deep hindering the task -Proactive and
DY understanding (fear, frustration, deliberate
anxiety, rage...) construction of
knowledge by the
student
Fredu oral Cognitive Emotional Social
(201 artiCipation in academic, -Investment -Positive or negative |-Sharing ideas
after-school, and social -Reflection reactions towards Broadening
activities within the school Willingness to make effort | school aspects, others’ ideas

authors identify two continuums per dimension.

Among the selected articles —most of them from the United States, the European Union
(mainly from Portugal), Canada, and Australia— there are a variety of different kinds of
studies and contributions. Firstly, there are certain theoretical reviews of the construct of
engagement suggesting different theoretical models and future research lines. Secondly, there
are correlating studies in which the relation with family, school, motivational, ethnical, and
socioeconomic variables, among others, are analyzed. Lastly, a group of studies assessing
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;2%0

program implementation in order to increase engagement and encourage the design and
validation of different assessment instruments is also particularly worth highlighting.

In the light of the results, the “engagement metaconstruct” can therefore be considered a
relatively new field of research that has emerged given the increasing need to address school
issues from a variety of different points of view. Many researchers are fascinated by the
possibilities provided by this new research line for a more holistic understanding of the
dropout phenomenon as a whole, as well as the early identification of students at risk of
leaving their studies.

Additionally, this approach is also a relevant to the general population, due to its
enormous potential to encourage higher academic achievement and quality of life among
young people in general, regardless of their different socioeconomic levels, by fostering the
achievement of good academic results, reducing the probability of developing highisk
behaviors and mental health problems and generally promoting greater socioemotiona
being, and contributing to the achievement of positive results at work asywe
Christenson, and Furlong 2008; Christenson, Reschly, and Wylie 2012; Fredn
and Lawson 2016; Wang and Degol 2014; Wang and Fredricks 2014).

Therefore, it is crucial to better understand both the concept agement and the
theoretical models that have been proposed in order to, r%t ly address the
implications of adopting this approach for the daily practice.\%k emost among these

a

is to enhance the processes leading students to the highw mic achievement.
ENGAGEMENT, KEY TOSTRI Q

ENING ACADEMIC
ACHIEVEMENT PATHWAYS

Since the term engagement W@ used in 1985 in a publication by Mosher and
MacGowan, there have been sgvera es on this new conceptual framework carried out
simultaneously in two bra ton et al. 2008; Eccles and Wang 2016).

N\

les

C

2 WOSs
. S5COPUS
ZBOTH

N b 6 o
RRCRCRCUCHE

Years
Source: own elaboration based on data from databases WOS (core collection) and SCOPUS.

Figure 3. Articles per year about engagement and trajectories of success/failure.
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The first research line focused on the prevention of school dropout, especially among
high-risk groups, e.g., people with low sociocultural status, ethnic minorities, migrant
background, etc. Recently, a number of studies have confirmed that one of the groups with
the highest risk of school dropout is that of students belonging to ethnic minorities (European
Commission 2014; Council of the European Union 2015; Rumberger and Rotermund 2012).
For this reason, it is important to address the relationship between engagement and school
achievement/failure within this student group. Bingham and Okagaki (2012) have pointed out
that although this student profile tends to demonstrate low overall academic performance
often related to low levels of engagement, certain studies have found high levels of
engagement in the relational aspect (with peers), appreciation for education, and positive
emotional aspects. These same authors provided tips to understanding which conditions either
limit or encourage engagement among students belonging to minorities. On the one handgthe
engagement decreases when perceiving discrimination —although it would depend as @ -
beliefs regarding the importance of school— but the cultural identity Would‘ells ce
a positive way, especially among girls. On the other hand, the existence c\ patibi

n
S

between ethnic/cultural affiliation and academic identity —even the icultural
identity— may encourage an increase in the level of engagement w the positive
influence that parents, teachers, and peers can potentially® x% teworthy. More
specifically, the quality of teacher-student relationship, t&w tations, and their
pedagogical practices appear to be the most significan, vefiab d can sometimes even
buffer for low levels of support at home. Along thi e, it is important to analyze
whether there is any discontinuity between the la efamily context, and whether the
low engagement usually perceived by teg @ S y high accordingly to the home
culture. Finally, the role of parents —good onships and habits and high expectations for
their children—, peer support and assessmen school issues, and the presence of young

people belonging to the same ethnic @'l are all also worth mentioning.
The second research Iin developed by researchers interested in the
on

psychological theories of mativation fwhich introduces concepts like self-determination, goal
orientation, intrinsic motiwation, catisal attributions, self-efficacy, value-expectancy, cognitive
s |

social theory, etc., e Bandura, Pintrich, Schunk, Eccles, or Blumenfeld. This
line of research™has\eghsiStently emphasized the existence of difficulties resulting from the
overlapping the*Conceptual frameworks of engagement and motivation. However, it
must e% ed that there have been a number of developments in the understanding
of t een these two constructs, which currently now accepts that motivation is

the interpal driving force of the engagement; in other words, the engagement is the behavioral

; Skinner and Pitzer 2012).

The first consequence of the existence of these two aforementioned research lines —and
the lack of convergence between them— is a lack of conceptual clarity that often leads to
different definitions, which are usually focused only on partial aspects (Eccles 2016). This
conceptual fragmentation somewhat hinders the future development of engagement theories
and limits both the construction of reliable and valid assessment instruments and the design
and evaluation of programs that enhance engagement among young people. Therefore,
unfortunately, the great potential of the construct that has been suggested by theorists,
professionals and politicians (Azevedo 2015; Boekaerts 2016; Eccles 2016; Christenson,

Wssion of the motivation (Boekaerts 2016; Eccles 2016; Eccles and Wang 2012; Martin

o

4
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Reschly, and Wylie 2012; Fredricks et al. 2016; Wang and Degol 2014) has not properly
developed as of yet.

Nevertheless, these constraints on conceptual and dimension multiplicity do not negate
the overwhelming similarities regarding engagement theory as a whole (Boekaerts 2016;
Eccles 2016; Fredricks et al. 2016; Reschly and Christenson 2012; Wang and Degol 2014). In
this regard, the following conclusions should be highlighted:

e The engagement theory is a multidimensional —including cognitions, emotions, and
behaviors— and multilevel construct —which may be studied at an institutional or
classroom level, in addition to a variety of specific learning activities.

e The theory is different from the motivation, the latter concept is understood to be the
background or driving force, while the engagement is the expression ofsthis
motivation.

e The theory could be further improved by operating within the context8ur
the students which constantly influences them.

e There is not a single engagement pattern, but rather several u@es ranging
si

in stability depending on the level of engagement in eac‘h di% .

In addition to these common aspects, the relationship be N ment and academic
achievement or school dropout is also essential. Di ieS have proved both the
relationship between engagement and dropout as well n engagement and academic
failure/achievement. In this regard, two additiogng vani longitudinal studies which address
the relation between engagement pathwaysg@nd the s uent probability of dropout should
be highlighted as well.

In the first one (Archambault et al. 2009b), the three-dimensions model by Fredricks,
Blumenfeld, and Paris (2004) prov@validity. A cognitive, emotional, and behavioral
engagement monitoring study carsied’ out using Canadian students aged from 12 to 16
years old, that is, grade Nt révealed that students who had a sharp decline in the
behavioral component or4gw ehgagement from the beginning were more likely to leave their
studies prematlgely. it is rather surprising that cognitive and affective dimensions
did not provide r predictive value, the authors suggested that they would have an
influence on eRavioral dimension —with predictive value—, with particular relevance to
level asigyparticipation and rule compliance.

st recent study (Lamote et al. 2013), which only considered the behavioral and

emotio ensions, the probability of dropout according to the engagement pathways
@g students from 12 to 16 years old is studied through survival curves. Results showed

ose students with low levels of behavioral and emotional engagement and those with

s stable patterns over time are more likely to drop out. These findings are significant

because they point out the need to identify which are the students with low engagement levels

from the beginning, or whether they have experienced a decline in order to implement early
interventions.

The studies carried out to analyze the influence of engagement on academic achievement
and school dropout are extremely relevant, in addition to those framed within a more
contextual approach. Lam et al. (2012) provides a contextual approach of the engagement
according to the ecological model proposed by Bronfrenbrenner in 1986, which suggests that
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microsystems (family, school, peers) have the greatest direct impact on people since these
contexts are their primary developmental background. So, bearing in mind the contributions
of those authors as well as a number of additional researchers (Appleton et al. 2006;
Fredricks, Blumenfeld, and Paris 2004; Reschly and Christenson 2012), it is necessary to
describe the variables which facilitate or precede the engagement according to their different
contexts.

In relation to family microsystem, it is crucial that the students should have access to
learning resources at home and feel supported both emotionally and academically by their
parents. Furthermore, parents should have greater adjusted goals and expectations for their
children, monitoring their progress at school and the completion of their homework according
to their level of autonomy and age.

With regards to the peer microsystem, there must not be any kind of aggression —i
terms of victim or aggressor—, and students should be able to count on the support of
and classmates. Likewise, the students should regularly attend classes, sh@re
beliefs, and ambitions in terms of school and success, and make a great effort k% eed?

e

poth

Regarding the school microsystem, the institution and classroom | kedly. It
is advantageous at the institutional level to promote the suppor %I health and
academic issues; enhance the development of the feeling of befo g% school; balance
the disciplinary and authority practices; provide opportunitie U participation in the
decision making process; encourage a positive relatiop with classmates and
teachers; organize cooperative activities in which bot siand learners may participate;
and work from clear and consistent goals and f ant and practical curriculum. It is
positive factor as well that the center is sm courage the creation of close links
between the agents of the education, and osen only after careful considerations have
been made. At the classroom level, the teachersstudent relationship is crucial, where teachers
play a very important role in the ¢ tion of an adjusted learning environment which
enhances recognition, support, ent. Teachers should likewise be able to meet the
demands regarding competitioR, belonging, and autonomy of the students as well as be
perceived as significant dink e learning process. The classroom structure should be
centered on setting c@ consistent goals, expectations, and consequences, encouraging a

commitment to fall the rules, strengthening positive attitudes, and creating a work-
oriented envi .'Stch learning environments would also provide challenging, fun, and
genui ct@ ocused on arousing student curiosity, encouraging collaboration,

i ent; and facilitating participation, according to their age and ability, in their

conception plementation, and evaluation. Regarding this issue, Tarabini et al. (2015)
e importance of identifying facilitators and inhibitors to engagement within the

In short, the most immediate student contexts —family, school, friends— must be a
strong source of positive influence for the students to continue studying and hence achieve
their educational, professional, and life goals.

In conclusion, after analyzing both the theoretical framework and the studies, regardless
of the specific approach assumed, it is clear that engagement is primarily committed to the
study of the cognitions, emotions, and behaviors of students in order to construct significant
lessons and boost their academic achievement opportunities. Students are ultimately
influenced by their academic context, which in turn plays a central role in the process of
linkage or disengaging from the educational system, and their final decision to whether or not

essed
A@I context, given that school has a greater role than generally tends to be attributed to it.
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to leave their studies early. The unavoidable consequence of this situation is the relationship
that is necessarily created between the engagement and another key construct: self-regulated
learning, a concept which refers to the understanding and explanation of how people have an
active management of their own cognitive, motivational, and behavioral functioning within
educational contexts. Hereafter, some basic notions on self-regulated learning and the degree
of mutual influence between both constructs will be developed.

ENGAGEMENT AND SELF-REGULATED LEARNING

Since the inception of the ‘“self-regulated learning” concept, several models have
emerged and been developed in order to define what it is exactly and what it in
components are. However, all of the models are based on the assumption that stude
actively regulate their cognition, motivation, and behavior, and, through thege self-r
processes, ultimately reach their goals by increasing their academic ac& ent and

performance (Dembo and Eaton 2000; Zimmerman 2000). That is, stu e'the main
har€ the inherent

agent in both their own learning and performance. Likewise, theygals

assumption that there is a need to combine the cognitiv t%i , and affective-

motivational components in order to explain both learning ander e (Boekaerts 1999).
In addition to these aspects, all the theoretical m f-regulated learning share

four basic principles that characterize this construct €Pi 2000, 2004). First, they are

based on the constructivist perspective, stressi @i role of the individual in the

learning process; therefore, students con ir learning, significance, goals, and

strategies according to the available informatigft from the role of an agent which allows them
to take control and regulate their _own leapning process and academic performance
(Zimmerman 2002). Second, stude@w control, monitor, and regulate —to a certain
extent— specific aspects of t gnition, motivation, and behavior, in addition to
specific characteristics withi ir efivironment as well. Third, students can set goals which
should guide their learni ss, and adjust their cognitive and motivational processes in
order to achieve the stly, these models consider self-regulatory behaviors as mediators
between the pers a@@ntextual aspects of their learning on one hand, and their academic

results on t ther. In this regard, the metacognitive process behind the cognition,
moti , bghavior of self-regulation involves controlling and regulating the activities
bein ed, which in turn mediates the relations between the individual, the context, and
the per ce. This implies that a crucial characteristic is that learning and performance are

and is continually changing (Boekaerts 1999).

Using these common assumptions, several authors have developed different theoretical
approaches and models in the last 30 years which have contributed to the identification and
description of the key dimensions related to self-regulated learning, and in doing so have
provided a theoretical framework which allows for the integration and relation of the research
results from the various conceptualizations and definitions. Two of the strongest and most
comprehensive research lines both from a theoretical and applied perspective are those
proposed by Zimmerman and Pintrich, who developed both conceptualizations of self-

Wdividual characteristics, but rather the result of a dynamic process that feeds back on
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regulated learning, providing explanatory and integrative frameworks of every component
based on a careful study of the key dimensions of self-regulation.

Since the 1980s, Zimmerman has been developing a self-regulation model based on the
sociocognitive approach proposed by Bandura, by adopting a number of its characteristic
features like the triadic conception of human behavior, the role of self-efficacy beliefs, and
the importance of observational learning. This sociocognitive model of self-regulation
assumes the interdependence of social, environmental, and personal influences as a central
feature. Furthermore, it defines self-regulation as a triadic interaction between personal —
both cognitive and motivational—, environmental, and behavioral processes (Zimmerman
2000, 2002; Zimmerman and Shunk 2001), making it a multidimensional process focused on
the adaptive and adjustable nature of self-regulated actions. It also stresses the crucial
importance of the development of self-regulation both in academic achievement a e
adaptation to the academic world, and especially in terms of academic performance (
and Zimmerman 1997). .

From the study of two components of self-regulated learning associated wigh Righ
performance in terms of learning strategies and motivational be intrich” and his
collaborators made up a model which has undergone a number of di Wions (Garcia
and Pintrich 1994; Pintrich 2000, 2004) and is considered gné f% eferences in the
study of self-requlated learning. The central aspects of thi K nclude the idea of
learning as a complex process which considers the difgrg esses and the different
areas involved; defining self-regulation as an acti constructive process where
individuals establish a number of goals for their task y to plan, monitor, control, and
regulate their cognition, motivation, and bek i) & ays bearing in mind the contextual
characteristics within their environment (Pi 2000, 2004). Thereby, the analysis of the
self-regulated learning is organized in foursStages —planning, monitoring, review, and

assessment— and four structure ar ognitive, affective-motivational, behavioral, and

contextual.
Recently, the importance ofyself¥egulated learning has been increasing both in literature
and in research, revealingytha ts who receive training in strategies of self-regulation—
e management, etc.— have greater levels of engagement and

such as the goal-se
demonstrate beft erflic performance (NUfez et al. 2013). Upon careful analysis of the
x d learning and engagement, it becomes obvious that these concepts

constructs of

are ¢ %ﬂ d profoundly influence each other. Currently, as Wolters (2016) points
out, e 0f overlap between both constructs is an issue that has yet to be solved, given
that both concepts are considered significant reference frameworks at a theoretical level and

ing to their academic contexts (Wolters and Taylor 2012).

Different authors have pointed out that there are a number of similarities and common
elements between these conceptual frameworks (Jérvela et al. 2016; Wolters and Taylor
2012). Therefore, it is noteworthy that both research on self-regulated learning and that being
carried out on student engagement include a wide range of models sharing some key
concepts, but also a certain degree of variability. Therefore, both conceptual frameworks are
considered multidimensional, given that they refer to different areas, stages or sub-processes
within the performance of students, which are considered to be in more comprehensive
model; this multidimensional conceptualization implies cognitive, motivational, and

@%ﬂearc , and are extensively used to understand the functioning and results of students

o
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socioemotional learning aspects in all cases. Another common feature worth mentioning is
that both self-regulated learning an student engagement have been studied as mediation
processes providing a bridge between personal and contextual factors on one the hand, and
between the academic results and achievements on the other. In this regard, both of them have
been used in order to distinguish between more or less efficient students and to explain their
academic achievement. Finally, it is noteworthy that even the definitions of both concepts
tend to use common terminology and concepts that are central to the other concept. For
example, it has been said that when students are actively committed to their own learning,
they tend to show self-regulated learning, and even some theoretical descriptions have
determined self-regulation as a component or part of the engagement process (Boekaerts
2016; Jarvela et al. 2016). Clearly, there is an obvious conceptual overlap, especially when it
refers to the field of cognition or cognitive engagement.

Nevertheless, there are clear differences between these key constructs of learning.
all, there are some disagreements in the classification and distinction o‘ cer
concepts which have been studied in each conceptual framework, e.g., seeki elp.PAISE,

there are differences regarding the aspects which have been gi asis or
importance, and differences in the way the similar concepts are awo. One such
example is motivation, which is a key aspect of self-regitat nihg; motivational
processes are considered to play a crucial and continuing & out self-regulation
events, but are not considered to have the same importance™wi theoretical framework
of engagement. Secondly, the self-regulation models h d the students’ ability to take
a proactive role and to be agents in many_of the pactsSof their academic functioning;

t place same emphasis on this important

meanwhile, the engagement models have
veen the relevance and the scope attached to

aspect. Thirdly, there is a certain disparity
several types of metaknowledge; although both$iglds consider that metaknowledge is critical,

it has not been explicitly considere egrated to the explanatory models in the field of
engagement. Lastly, some auth hlight that self-regulation refers to the ability to
regulate and monitor the o@:ess of learning; in this regard, it implies a greater
understanding and contrell o ocesses involved, which is lacking in the engagement
theory (Boakearts 20 aerts and Corno 2005).

In order to &ddr overlap, the most relevant authors of both theoretical frameworks
continue def i positions on how to solve this conceptual chaos.

an e first line emphasizes the need to continue investigating while
con 0 be separate —albeit connected— constructs due to the current conceptual

confusign caised by maintaining an analogy between them. Therefore, Boakearts (2016, 81)
@/es that it is essential to distinguish between the two concepts bearing in mind that “the

ement process and the self-regulation process are parallel paths with interconnecting
A e paths.”

On the other hand, other authors (Cleary and Zimmerman 2012; Jérveld et al. 2016;

O Wolters and Taylor 2012) consider it necessary to include both constructs in a wider and

more integrating framework in order to analyze what students do to be more effective and

efficient within academic contexts.
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CONCLUSION AND FUTURE PROSPECTS

Currently, the school dropout rate is considered to be one of the main educational issues
that need to be addressed by governments at an international level due to its negative impact
on both individuals and society. Despite the multiple attempts to effectively understand and
address this phenomenon, there are many students that continue to leave their studies early,
thereby reducing their chances for personal, professional, and social promotion, and limiting
their contribution to the development and innovation of the society in which they live.
However, over the last three decades, the engagement metaconstruct has emerged as a sound
alternative to the poor corrective approach that is being used at the moment. This more
positive approach, focused on the identification of variables preventing dropout and
encouraging achievement pathways and permanence in the education system, has ge
greater importance among theorists, professionals, and politicians alike due to its_ab
understand and prevent the decoupling process leading to the decision to legve ¢hei
which is generally influenced by a mixture of both internal and external vari&>< owever,
the engagement theory has been criticized due to the following aspects: i lanatory
potential appears to be overshadowed by the lack of conceptual s substantial
overlap with the other psychological theories about motivatio x ulated learning,

and its apparent lack of assessment instruments with good psy! roperties.

In order to overcome these constraints, different aut gested some basic keys
to guide future research in this field (Boekaerts 2016 016 Fredricks, Blumenfeld,
and Paris 2004; Wang and Degol 2014).

Firstly, it is necessary to delve into th @ om a multidimensional level, while
trying to achieve a greater clarity and consefgts regarding the number and relevance of its
dimensions, and the elements present e coréWwf engagement theory. Doing so would allow
it to be more easily distinguished fr r related theories and avoid an overlap with other
constructs like motivation and d learning. As a result, researchers could move in
the same direction and ajtheory underpinning the evidence-based intervention

programs simply by prop miting the field of study.

Secondly, ‘IS address the developmental aspects of the engagement theory
through long- ter dlnal studies. Therefore, it would be possible to design more
adjusted int t t take into account the differences in the levels of engagement
acco to'the age of the students, and pay special attention to the vulnerability of young
peo periods of transition between the various educational stages.

Thi it requires further research into its potential positive impact on the interaction

petween individuals and their contexts. It should not be forgotten that students influence, and
@ afluenced by, the systems of their immediate environment —school, family, and peers
group—, and it is therefore crucial to determine which aspects within these contexts can be
improved in order to achieve a greater level of engagement at all educational levels.

Lastly, it is important to clarify the importance of setting both student and teacher goals,
in order to better understand the role they play in the engagement process. Although there has
traditionally been a greater emphasis on the behavioral dimension, recent studies in the filed
of neuroscience have revealed the importance of the role of emotions in cognitive processing,
meaning that positive emotions influence positively in learning, while negative ones generally
create interferences.
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Finally, it would be convenient in the future to use multiple study methods instead of
entirely relying on the self-reports for data collection. More concretely, the benefits of
combining both quantitative methods —<clarifying which factors are involved with the
engagement— and qualitative methods —such as monitoring, in-depth interviews, experience
sampling methods, etc.— must not be overlooked as they are essential to future research into
the engagement theory.
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Self-regulated learning in rec ecades?has become a focus of common interest
between researchers and educato interest lies in understanding that the student

must be the main actor in th ss and in the need to train students to be able to
build their learning autonam@usly JMany students put in place strategies to achieve good
t

academic results, but ts do not use adequate learning strategies to achieve

satisfactory academ "»showing deficits in the different motivational, behavioral,
cognitive antl me @ gnitive strategies. In this chapter we present a series of programs to
promote the skillSief self-regulation among learning students from elementary education

se a common framework based on the socio-cognitive model of self-

ow these tools, regardless the educational stage, favor an improvement in
the motiyational and strategic level among the students who work with them.

ords: self-regulated learning, intervention programs, elementary education, secondary
A education, university
: INTRODUCTION

In the last few decades, learning self-regulation has become a common focus among
investigators and educators. Said interest comes from understanding that the student must be

* Corresponding Author: fernandezestrella@uniovi.es.
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the main actor in the study process and from the need to train the students to be able to build
their learning autonomously (Zimmerman 2011).

Many students use strategies to achieve this learning efficiently, but other students do not
utilize motivational, behavioral, cognitive and metacognitive strategies to achieve satisfactory
academic results, showing a shortage in the different process phases of self-regulation
learning (NUfez et al. 2013). In this chapter we describe three programs designed to promote
self-regulated learning in students from elementary education to university. The programs use
a framework based on the social-cognitive model of self-regulated learning and an inductive
methodology through narrations: Yellow trials and tribulations (Rosério, Nufiez and
Gonzalez-Pienda 2007a, 2007b) for elementary school; the collection named Testas’
(mis)adventures (Rosario 2002a, 2002b, 2002c; 2003; 2004a, 2004b) for 5th through 9th
graders; and the program entitled Letters from Gervase (Rosario, NUfiez and Gonzalez-Pignda
2006) for 1st year university students.

These programs developed in the University of Minho-Portugal, in collabor e
University of Oviedo-Spain, have a series of stories and materials of guided out%th
The humorous narrations, written in a language close to the student, ar t Person by
the main character, who is similar to the students to whom the tool i %his way, the
students, through the analysis of the similarities between tiHe s%o and their own
experience, reflect on the cognitive, metacognitive, motiva ehavioral strategies

captured in them and later on put them into practicg, o guidance. The results
observed so far show how these tools, regardless the educs stage, favor an improvement

SELF-@LATION LEARNING

Nowadays, formal edugationyis changing the ways of thinking and working in education.
This poses a reconceptlializatign of teaching, focusing the educative processes from a
perspective in whic cepter of activity is the student. Special attention is paid in the

necessity of putti facus on the personal implication and the commitment of the person
who is learnifig, omously and permanently. All this accompanies a clear objective: for
the ents h their studies having acquired a set of competences that guarantee their
adju a society under continuous change. Also to ensure they can become qualified,
compet d competitive people inside and outside of the academic sphere and their
reference geographic context. Thus, in the last few decades, learning self-regulation has
pegome a fundamental topic in educative investigation and practice.

The reasons that explain students’ high or low performances are multiple and complex
(Fernandez et al. 2013). Throughout several decades, student learning has been considered the
result of the confluence of personal variables such as intelligence or diligence. It was not until
the last decades of twentieth century when new points of view about the analysis of individual
differences of the students appeared, like metacognition or the study of affective-motivational
variables involved in learning (Zimmerman 2002). Other variables earning relevance included
lack of motivation to get involved in the homework, lack of previous knowledge or inefficient
use of learning strategies required in each moment (Bembenutty 2011; Fathi and Eissa 2010).
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Self-regulated learning was defined by Zimmerman (1989) as ‘the cognitions, affects and
behaviors originated by the students who are oriented, systematically, to the achievement of
their personal goals’, that is to say, ‘an active process in which the students establish the
objectives that guide their learning, monitoring, regulating and controlling their cognitions,
motivation and behavior with the intention of accomplishing them’ (Rosario et al. 2012). A
large body of investigations during the last three decades suggests that learning self-
regulation is a construct with an important explanatory potential of the learning processes
and, thus, of academic success (Boekaerts and Corno 2005; Nufiez et al. 2011). And this is so
because high levels of self-regulation in the educative area favor strategic, deep and
significant learning and positive academic results (Cleary and Chen 2009; Mifiano and
Castejon 2011).

Moreover, such levels of control and autonomy over one’s own learning process depgnds
not only on the use of cognitive and metacognitive strategies, but also on the regul
different motivational and behavioral variables such as daily working hab‘ts, :
goal orientation, the perception of self-efficacy to do academic activities, a utibit

instrumentality perception of the use of certain strategies (Al-Harthy, ISaacson 2010;
Koli¢-Vehovec, Ron¢evi¢ and Bajsanski 2010; Liem, Lau and Nieé . Newuville, Frenay

and Bourgeois 2007). .
Much of the investigation around self-regulated learnin a&s on describing the
h

characteristics of students who self-regulate their learniiggee e who do not do so. In
general, the different investigators seem to agree in that % dents who self-regulate their
cass; the

learning are active agents that control their s rocess; they plan the learning tasks and

control the time and effort accordingly; 0 use cognitive and metacognitive
strategies; they direct the learning towards ievement of the goals they set, monitoring
the process and modifying it accordingly; theYqadjust the strategies to their academic goals
and show adaptive personal traits (e. levels of self-efficacy), in addition to displaying

2004; Zimmerman 2000).
We present a serie
regulated learners; t
with investigators, f
t

regulation and volitional stratem deviating from the goal (Bandura 2001; Pintrich

ervention programs to promote the students become self-
come from the University of Minho-Portugal in collaboration
niversity of Oviedo-Spain and with elementary, secondary and

university sc from both countries. These programs unify theoretical and practical
kno out flearning self-regulation with the ultimate goal of helping the students
regu ing process, their motivations and strategies to guarantee that they can face

the academi€’ tasks with expertise, responsibility and autonomy. The materials created are
igned to be implemented in elementary education, 3 and 4" grade: Yellow trials and
@ations, Rosario et al., 2007b); elementary and secondary education from 5™ to 9™ grade:
A lection Testas’ (mis)adventures (Rosario 2002a, 2002b, 2002c; 2003; 2004a, 2004b) and
university: Letters from Gervase (Rosério et al. 2006).
O These programs share a general theoretical framework, as well as similar characteristics
and methodological implementation proposals; all these common aspects are shown below,
specifically describing each of them.
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THEORETICAL FRAMEWORK OF THE PROGRAMS

The conceptualization of self-requlated learning has been designed from the different
theoretical families, creating a variety of models that have contributed to a certain scattering
and confusion around the concept. Nevertheless, in spite of the differences among theories, all
defend the basic postulation that the students can actively regulate their cognition, motivation
and behavior and, through these self-regulative processes, achieve their goals and bolster their
academic performance (Dembo and Eaton 2000; Zimmerman 1998). Likewise, there is
complete consensus about the importance of training these aspects because, nowadays, there
is no possibility that students be mere content receptors; the ultimate goal of education is to
accomplish that the students acquire a series of abilities that allow them to learn
autonomously and permanently. For this to happen, it is necessary for them to becom
experts in reflecting on themselves as learners, on the learning activities they perfor,
to obtain an efficient development of said activities and on how to adapt thelr s
depending on the context or the moment (Pintrich 2004).

Furthermore, it is assumed that the self-regulated learning processes e learned
through the exposure to competent social models, through the teaehingyof Self-regulation

. . . * . .
strategies, through direct practice and through feedback that %e eive about their
behavior (Schunk and Ertmer 2000). ‘X

The programs presented in this chapter have been deuglopedander a common theoretical
framework, the Bandura’s social cognitive theory ( -% 001) and the Zimmerman’s
social cognitive model of self-regulated academi % immerman and Schunk 2008).
This model perceives self-regulated learnifg cychiedl process that is developed in three
phases: a) forethought phase, which precedesSithe action and comprises the establishment of
the goals, the planning of the resoluti f the task and motivational beliefs; b) performance
phase, which views the processes th ns during the learning, which affects the attention
and the action; and, c) self-refl ction phase, after the accomplishment of the task,
which carries the evaluati f rning process by the student, the causal attribution of
the results depending o@anned goals and the emotional reactions of the student
depending on the is“garried out. These phases are considered dynamic, and, even
though they are stri€tly hierarchized, they are interdependent. The previous phase
determines xeeution during the realization phase. In addition, depending on which
procgsses of self-reflection take place, the results again will influence the consequent phase of
the ngjtasks.

Ho , the team that designed these investigation programs presents with them a self-

ggulated learning model based on the Zimmerman's model, but is perhaps more

simonious: the model “PLEE” (see Figure 1). According to this model by Rosario et al.
006), the self-regulation process is developed, like the last, in three phases (PL: planning;
E: execution; and E: evaluation), very similar to those in Zimmerman’s model (2000), but
that, also, follow cyclically in each of the phases. This way, the tasks developed by the
student during the planning phase, at the same time, must be planned, executed and evaluated.
This is the case with each of the phases.

teqi
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PLANNING

EVALUATION

Figure 1. Phases of the PLEE self-regulation model (Roséario 2004a). ¢ 6

PROGRAMS MAIN FE

There are many references in the lite
teaching of learning self-regulation straté e.g., mitiative, control, perseverance and
mastery of learning strategies). Such strategigs can end up prompting favorable academic
results (Camahalan 2006; Cerezo et 0; Nota, Soresi and Zimmerman 2004; NUfez et al.
2011; Pintrich 2004; Zimmermﬁ@d a deeper learning of the content (Boekaerts and

el

light the importance of explicit

Corno 2005; Dignath, Buettner @nd dt 2008; Valle et al. 2008; Zimmerman 2008).

The students that s cademically are able to control all aspects of their
learning (before, duri e@ it takes place), showing high levels of competence in their
cognition, motitati@ r and context control (Zimmerman and Schunk 2001). It has
been demons udents who receive instructions about self-regulating processes
commij or@ to their tasks and ultimately show better academic results (Dignath,
Buettner eldt 2008; Rosério et al. 2010; Zimmerman 2002).

inngvative character of this proposal lies in the use of a model, close the students,

at he em to discuss and learn from his own experiences. This way, all the programs

rise narrations (stories, tales, and letters) that are written humorously; the simplicity of

stories, told in narration, offer the opportunity to some students to see represented on

paper problems and their solutions in an entertaining and easy-to-understand way (Randi and

Corno 2000). Then, it is assumed that storytelling is a powerful educational tool, and story-
tool programs are a good way to do it.

The standpoint of the social-cognitive focus is considered since students often learn
vicariously, observing how other people behave (Zimmerman and Schunk 2001) and not
exclusively practicing (Pintrich and Schunk 2002). However, as Shunk (2008) took into
account, these learning sources could not only be people, but symbolic objects or non-humans
as happens with cartoons or through the reading of books and magazines as well. This kind of
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learning allows the subject to learn without experiencing the consequences of his executions
in person. It can be understood complex academic learning appears through observation and
experimentation and that not all learning happens thanks to the direct practice (Pintrich and
Schunk 2002). In the academic context, the observation of a model, even though it is a virtual
or symbolic model, can serve as a guide to the acquisition of self-regulated competences,
attitudes, beliefs and behaviors (Schunk and Zimmerman 2003).

Using a model similar to them but different enough at the same time, the stories of the
programs become educative opportunities for students to reflect on their attitudes and
behaviors in the academic sphere. In each of these programs, a main character of similar age
and characteristics to the students involved has been chosen. With this structure, the
narrations have an exemplifying and formative effect, something that has been used

N2

throughout history as a useful tool for the development of learning and competences k
2008). The students, as they are spectators, maintain a sufficient closeness to the s ‘)
it

being reflected but, at the same time, the sufficient distance to not see therusel
and allowing them to analyze each situation relaxed and reflectively. The narratioRs, su
the student

a “real” mentor that, through the explanation of their personal experi |

identify the intervening factors in the situation or problem present evct upon it to
extract inductively the self-regulatory strategy that is bein V\% the time. This
stimulates the development of a metacognitive process that k&w qualitative change
and prompt academic success. This methodology helpsithe*studegts®vork autonomously and
engage deeply with the given texts. It invites them to > themselves in the stories to
extract the information that they consider relev, dt h they can relate with their own
experiences as learners. With this, the stud k he strategies gathered in the texts,
and through these they “build their own lear tory.”

The learning self-regulatory strategies do "ot link to a specific curricular content. This
offers the opportunity for the studen n different strategies generally, that through his or
her own personal construction@ n transfer to situations and contexts related to his

ings

or her own academic surroundings arid idiosyncratic and habitual activities.

*
G E@V\/ORKING STRUCTURE OF THE PROGRAMS

e Self tory competence, under a social-cognitive focus, is supported by social
reso and afterwards modeled to become controlled by the subject itself (Gonzalez-
Pienda . 2014), that is to say, the students can acquire or perfect their abilities through
icient models. According to Zimmerman (2000), the learning of self-regulatory abilities
d occur following a series of steps that range from the observation of the subject of
ompetent models, through the imitation of these, through the subject’s self-control of these
abilities in similar situations to those modeled, and to their self-regulation at the time of
transferring the self-regulatory abilities to other situations.

That is why the general structure of the programs is designed to for some group work and
some individual work, even though they maintain enough flexibility for application
adjustment, taking the students necessities into account. Each working group must be
accompanied by an educator or teaching facilitator, who is in charge of guiding these
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sessions, helping the students extract and generalize the worked strategies, and revising their
transference to the particular circumstances of each student.

The sequence of work is the same regardless of the educational stage in which it is being
implemented. This sequence comprises three phases: 1) reading the corresponding narration;
2) reflection on the learning self-regulation phases and strategies compiled in the text read;
and 3) autonomous practice — revision in which the students, with the help of the educator
and through the specific tasks proposed in the programs, put into practice what they have
learned (e.g., make a conceptual map with the following contents or organize a fun activity

C) ‘
for you and your friends).
The content of the narrations and tasks, in their general structure, seeks to help students \

master three types of self-regulated knowledge learning: declarative (knowledge of the
different strategies, for example, what is a conceptual map), procedural (knowledge of
use strategies, for example, how to make a conceptual map) and conditional (when
them, for example, with which type of content can its use be helpful) (Bigg§20
Vicente and De la Fuente-Arias 2004; Nufiez et al. 2013). Dignath et al. (200
analysis observed how the most effective intervention programs in S

based on social-cognitive models and which worked three types Wg strategies:

cognitive (e.g., sorting of the information), metacognitive (e.g: \ monitoring the
e

sorting of the information) and motivational (e.g., revising th giving feedback in
accordance).
The strategies of the programs vary according to the
learning strategies worked here fit the propo g
(1986) in one of their papers. These aut
learning strategies related to the tasks perf ce. These self-requlated learning strategies
were grouped in 14 categories: self-evaluating,'@rganizing, goal setting and planning, seeking
information, keeping records and m g, environment structuring, establishment of self-
consequences according to the ehearsing and memorizing, seeking assistance of
teachers and/or parents, a exam revision, notes and texts (Nota et al. 2004;
Zimmerman, Kitsantas aqd C 2005). Apart from these, also studied are learning self-
regulation strategle otional and behavioral type, such as the control of the external
and internal distr c@ management of the causal attributions of the task results or the
regulatlon of | emotional states like excessive anxiety.
Q ases, the working logic follows the previously described self-regulation
sists on planning, executing and evaluating any of the tasks carried out.

e students. Nevertheless, the
/ mmerman and Martinez-Pons
students can carry out different

@ YELLOW’S TRIALS AND TRIBULATIONS

& Program Description

Yellow’s trials and tribulations is a story designed and written for children under 10
(from preschool [age 5] to elementary education [age 10]). In this case, the model characters
are the colors of the rainbow. The book tells the story of the disappearance of the yellow color
from the rainbow, as well as the adventures lived by the other colors while searching for their
missing colleague. Thereby, a set of self-regulated learning strategies and processes are
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presented, those employed by the colors of the rainbow while searching for “Yellow”. The
tool is designed to reflect the steps and strategies to use depending on the needs of the task
and the moment so that, afterwards, students apply them at school and in their lives.

Format and Contents

.
The tool consists of a book that describes through texts a group of adventures lived by the QO

colors of the rainbow while they look for their friend Yellow, who got lost in the forest.
Throughout the search, the other colors meet new friends and learn self-regulating strategies
to overcome the difficulties and the challenges that come across on their way. The narrative
style confers this tool dynamism, allowing an ecologic adaptation to the specific leasi

context. Thanks to its non-prescriptive style, defiant and humorous, the kids h @

4

children’s discussion and change of perspective in the face of the strat

the stories, and from there on, the realization of a set of activities
competences. The story was designed as a tale with the go i w% th the kids on a
group of processes and learning strategies transversally a Nﬂ rricular objectives:
planning the tasks, establishing goals, organizing reso g the tasks, combating
the distractors, evaluating the results of a story and, ional and behavioral aspects
o
re t

develop the

present in learning. Even though the charactersgare not kids, the language they use
and the behaviors they show emulate chil he students can identified with the
characters, analyze the situations and afterw compare the situations to the ones they live,
sks. For example, an excerpt from these

advancing in new ways to do the academic
narrations is introduced in which ibutions about the responsibility in learning are

shown: 9
(...) — Dear friends,(the anticipated picnic, the Picnic of the Problems, is about to
S

start! — the Sloth lowly.
- Who Sid rt the picnic? | don’t want to start. Wait a little bit longer — Rage
said, shakingsi mpress the other problems (...)
@w ant the picnic to be here. I want it to be at some other place — desperately
rea im.
hatiwas a proper grouping of problems. Always eager to argue, cry and lie. They only

cal whn a little when the great contest started!
“Which is the main behavioral problem in kids?” This was the greatest challenge they
d to overcome, and there were many candidates for Emperor of the Problems. But Lie,
A Sloth, Rage, Disobedience and Fear were the main candidates. Each of the problems had to go
up to the stage, present a life motto and explain in detail how they aimed to dominate the lives
O of the little kids.

Lie was the first one to speak:

- My motto is: “It wasn’t me.” I’m never to blame for the mischief | manage. | never take
the blame. It’s easy: the others are always at fault (...) When the kids use me too much, the
people stop believing them, even when it’s true. In time, friendships are torn apart, parents get
mad and difficulties grow. Then, when the kids regret everything and want to get rid of me,
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it’s very difficult. Ha, ha, ha, am | or am | not the winner? — Asked Lie to the audience.
Ultimately, very few claps were heard. Lie was not very popular among the other problems.
The next candidate was Rage. He climbed to the stage disguised as a victim and bowed,
getting much applause.
- Hello, I’m Rage. My motto has no words, only signs. When things don’t go my way,
when grown-ups or other kids don’t pander to my every whim, | cross my arms, make a bad
face and remain silent. Sometimes | also make a scene, shaking my feet and crying as if they
were pulling at my teeth. With this attitude | force others to pay attention to me and, almost O DS
always, | get what | want—insisting is enough. Seriously, it almost always works.
-Bravo, bravo! — The audience screamed, and Rage left the stage smiling. (...) (Yellow’s \Q

trials and tribulations, chapter 9).

through either in class or at home, providing opportunities to learn strategies both ] ‘)

of implementation can use some details that favor students’ involvement in
as: a) set a session stage, for example, sing a song about the colors o i

badge saying “Yellow” before starting. These routines, linked to the % the students
get ready for the task; b) as the reading can seem long for some i is important to

make the story clear, visual and attractive—qguaranteeing the nd concentration—
by using resources like intonation, staging, analysis o@ the book, emphasis on

some parts or dialogues with action-suspense pause ying aloud their reflections,
questions or preoccupations).
As for the activities in each session, agh

aral proposals have been designed to
make the selection and the adjustment of in each students group. Thus, the teachers
have a list of activities fit for small childref, (e.g., activities that propose to apply the
strategies to daily situations in prescl @ ducation, such as drawing pictures or making small

puzzles) and others that, glve ecture are cognitive challenges for the children
from elementary education actiflities that promote metacognitive thought). The teachers
can adopt the processes lation strategies presented in the story and some of the
activities glven for e e, Tor the planned tasks to work in class (e.g., the decoration of
the school to 8 ace day can follow the PLEE model presented, specifying and

examplewTalle 1%hows the content of some sessions that can be worked with kids from
ele

@stigation
A Yellow’s trials and tribulations (Rosario, Nifiez and Gonzalez-Pienda 2007a, 2007h)
O comprise the most recently developed and published program of all. Consequently, the
lesson’s efficacy in improving the learning self-regulation processes among the smallest
children has only been tested on a few occasions. However, currently, the results of its
implementation among Spanish students from 3 and 4™ grade in elementary education will
be published. Findings in Portugal with students from a gypsy background in 4™ grade were
published by Rosario et al. (2016). In this case, using the design of a quasi-experiment with
an experimental group and a control group, the efficacy of Yellow’s trials and tribulations

reflecting ong phases and the learning self-regulation strategies associated). For
0

n.
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(Rosério, Nufiez and Gonzalez-Pienda 2007a, 2007b) was observed to improve the behavioral
engagement and self-regulated strategies used by the experimental group. The program was
developed along eight weeks, and the evolution of the kids from the experimental group and
the control group was measured through an observational protocol.

Table 1. Summary of the contents of some sessions from the program Yellow’s trials and
tribulations seen with kids from 3" and 4" grade from elementary education

Session 1. The beginning ...

Reading comprehension: Questions about the chapter and task completion
Obijectives and Skills: Promotion of the ability of being respectful with peers.
Development of class rules.
Activities: Development of a confidentiality agreement.
Production of a rules list.
Self-reflection tasks: Why are we here?
Session 3. | make a plan, execution, and evaluation.
Reading comprehension: Questions about the chapter and task'€@mp
Objectives and Skills: Define the 3 phases of the SRL godgk Plan, execute, and
evaluate.
Activities: Fish origami, to implement L model.
Self-reflection tasks: Why is it better to d into small steps?
Session 6. My slogan: “When I'm wrong, I also learn "
Reading comprehension: Questiogs i apter and task completion

Objectives and Skills: Refle

e discouraged is not an option.

0
@te the ability to learn from failures.
Activities: ivity in which students have to think about 3

yllable words starting with “TE”.
Why it does not matter if we are wrong?
How could an error be a friend?
s: tidy notebooks, highlighting, and many schemes!

Readin p ion: Questions about the chapter and task completion
tig@s ills: Recognize the importance of LS.
Learn how to take notes and highlight a text.
Learn how to make a scheme and a mind mapping.

Self-reflection tasks:

Activities: Activity “the solar system” making a scheme of the
@ proposed text.
Self-reflection tasks: Why do schemes help us to review the school contents?
Session 10. I'm already a brilliant student!
O Reading comprehension: The whole class makes a book summary

Obijectives and Skills: Promote the ability to argue and debate in an
environment with diversity of opinions.

Activities: Activity: “now you're a super-student”. Students have to
advice classmates on how to improve achievement.

Self-reflection tasks: Take home message. Students are asked to make a

summary of the topics worked.

N2
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TESTAS’ (MIS)ADVENTURES

Program Description

The program Testas’ (mis)adventures, aimed at students between the ages of 11 and 16,
follows the common methodology of implementation of all the programs. It is comprised of a
series of books containing stories told in first person about the adventures of Testas, a student
throughout his day-to-day school activities. These narrations constitute a medium through
which the students work a range of learning strategies of daily use at school (e.g., goal
establishment, group projects, procrastination, time management and problem-solving).

Testas’ stories are compiled by a group of books that span from 5™ to 9™ grade in the
Portuguese education system. Each book is designed for a certain grade, instead of in
educative or cycle periods, which makes them more specific and ideal regarding
programs. It also allows for working every phase of the learning self-regulation
activity, while emphasizing certain phases depending on the grade. Therefore,\ rade the
planning phase is emphasized, in 6™ grade the execution phase is emphdsi P grade the
evaluation phase, etc. The volumes for the grades mentioned in Port% N

*
e 5" grade: 007.° Ordem para estudar [007th Order to ste\x rio 2002a).
e 6" grade: Elementar, meu caro Testas [Elemen eap Sparky] (Rosario 2002b).
e 7™grade: Testas para sempre [Sparky forever 2002c).
e 8 ™ grade: O Senhor aos papéis, @ 0 granel [Lord of trouble, the

brotherhood of the caos] (Rosario
e 9™ grade: Testas o lusitano [Sparky the Luso] (Rosario 2004b).

This program tries to provide dents with a series of learning self-regulation
strategies and processes, allowing to “learn to learn” and improve their academic

7

ces t llenges of learning in real situations, always from the logic of the self-regulated
ing model (PLEE). For this reason, the students, through the experiences of Testas’
ies, have the opportunity to learn and reflect on a repertoire of strategies that can be useful

in all aspects of their lives.

In Table 2, can be seen a summary of some sessions that can be used with students from
the 71" grade. During the development of the texts, different style resources have been used to
stimulate the interest and curiosity of the students. For example, in the texts the “interruption
of the narrative sequence” prompts students to produce alternative solutions to the problems
Testas encounters. In some instances, this interruption is in charge of a “voice-over” that,
between parentheses, includes reflections about what happens to the main character at that
given moment. This resource is about giving the students the opportunity to develop their
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own solutions before the text uncovers them. “Contradiction” also has been used as a stylistic
resource in the text, mirroring the problem and taking the topic to the absurd sometimes, as in
the letter written by Aunt Leisure to her nieces:

(...) — ’'m writing you, my dear, because | feel obliged as part of your family to draw
your attention so that you see reason and take the path that our family always follows: not
doing anything in life. It is said that you three, contrary to the wise advice of your deceased
parents, are dedicating part of your time to work! 1 also know that in your room you keep
TTD lists. Yes! Don’t try to deny it! | studied long ago the enemy’s code, and | know the
meaning: “Things to Do”... What are they for? Tell me, aren’t they meant to prevent you
from forgetting your obligations and even help you do more tasks? (...) To be honest, I didn’t
want to believe what my old ears were telling me, but unfortunately it was true (...) I don’t
know what went wrong in your education. That’s why | decided to write to you so thatg
doesn’t ever happen again (...) The first lesson you must learn: never do today what you

put off until tomorrow, or even the day after (Testas para sempre 2002b, p. 39). * Q
n

Table 2. Summary of topics that can be worked on so
with Testas in 7th grade

No  Topics Strategies
1 Phases SRL Macro-strategies: i jon and evaluation (PE?).
2 Personal commitment PITL (Pllot To Lea
Care of the materi
3 SRL phases (planning and “APAGH ck Plan against Asthma Crisis)
execution) Sel

Summary Steps

8 External and internal distractors @tlifying and seeking solution alternatives.

Causal attributions do you usually do?
9 External and internal distractors. entifying and seeking solution alternatives.
Causal attributions. CREva objetives: Concrete, Realistic and Evaluable.
Goals Steps to achieve a goal: define, reflect, offer alternative,
monitor, evaluate.

Problem-solving strategies.

Problem solwi
Doing e \ Relaxation and breathing.
Strategies to do exams.

vestigation

The data obtained thanks to the investigations carried out in Portugal and Spain
(Gonzélez-Pienda et al. 2014; Nufiez et al. 2013; Rosério et al. 2010) show how Testas’

O (mis)adventures (Rosario 2002a, 2002b,2002c; 2003; 2004a; 2004b) is effective in promoting
the use of self-regulated learning strategies. More specifically, the interventions have proven

efficiency, in general, in improving the declarative knowledge of the self-regulated learning
strategies; the use of these strategies in the academic tasks; the improvement of the self-
efficacy and usefulness perception of said strategies; an increase in study time and, in some
cases, an improved academic performance (Gonzalez-Pienda et al. 2014; Nufiez et al. 2013;
Rosério et al. 2010). Also, it seems that the longer time dedicated to working with the student,
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the bigger the size of the effect of the intervention (Nufiez et al. 2013). This can be especially
useful for students who have or are at risk of having poor academic competences (Gonzalez-

Pienda et al. 2014).

LETTERS FROM GERVASE

Program Description

Following the line of previous programs, Letters from Gervase is an intervention program
for the acquisition and improvement of self-regulated learning strategies oriented to higher

education students through the voice of character who is a student living in a similar s
to their own.

.
Format and Contents \

This program comprises a set of thirteen humorous le @n the first
Gervase and his belly button describe and reflect on their exp SN d learning processes
1t

e self-regulatory cycle

in the academic context, with a narrative structure

oL

person.

previously described. For example, an extract letter dedicated to work
procrastination is presented thusly:

Letter n°4

(...) — Do you know how to defeat_“procrastigation” of homework, Gervase?

Gervase: — Hello, Belly Butto riting you because | don’t really know what to do.

I’m overwhelmed. Imagine wi decide to write to you again. | have to present a
five-page project on Monday ahd, ashyou know, there are only three days left. | guess I’m not
S

going to make it, and

wide rangingy | d
even if you do

here to start. Yes, yes, | know I should have started before,
me, | tried. | simply believe that I’m not cut out to write projects.

ces will be tragic. The directions the professor gave us
were minimal. To EE y even more complicated, the proposed topic is diffuse and

but

BellyfButto Darling, I’'m sorry to interrupt your stupidity. Your face is wet from tears

u legk like an ostrich with the face buried in the sand (...) but I cannot take it

se: — Belly Button?!

any

I’'m

ot going to pity you. I’m worried about you (...). Here goes the first rule for every student,
most of all for university student: you need to honestly assume the responsibility of your

@ elly Button: — Of course, who do you think | am? Your kidney? (...) Excuse me,

academic behavior.
Gervase: — What?

Belly Button: — It’s clear that you won’t always have the best teachers or the best

studying conditions. This degree may not have been your first option, and your life might not
be very easy. However, if you go on blaming teachers for your failures, the bus drivers for
your delays, the Greenwich meridian for your alarm clock problems ... you will never truly
face the problems (...) Assigning the causes of our problems to other people or things can be
good for your ego, but it delays the solution of the problems. You got a bad grade on the exam
because “you weren’t born to learn,” because “the teacher falls asleep in class,” because “no

Oo
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one can read these textbooks,” because “the books are written in ...,” because ... could it be
that, at least once, what’s going on is your fault, because of your lack of organization? Maybe
something could change if you faced the responsibility of your actions ... don’t you think?

Gervase: — What do you expect me to do?! | don’t always study (...) (Letters to Gervase,
letter N° 4).

In order to make instructive work easier, each letter has a summary and a series of
activities. The summaries systematize the contents and the self-regulated learning strategies
seen in the different letters. The working suggestions that are presented and linked to each
letter have a diversified character so that they meet the differentiated needs of the individual
students and academic contexts (e.g., goal establishment, time management, tabs-keeping,
anxiety in the face of exams, understanding memorization of the information strategies, efc.).
This way, the final choice of the activities to be worked must be made regarding the dj
personal, instructive and culture restrictions of the group of students. Each le
worked within the independent sessions; the number and frequency of the‘sxns e

i

fixed, and the letters can be seen all together or a few at a time, being b ibuted in
the number of sessions esteemed (although it is not recommended to an six). In
Table 3, a summary of the content and strategies to be handled&an ed. On the other
hand, letters are written without a full stop, which for s to engage in a
metacognitive reading about the topic seen, as well as the ‘Ko ropriation of personal
etters from Gervase

knowledge and studying and learning the routine reflect

Table 3. Contents and strategie of

Distribution of the letters of the project Contents and self-regulating strategies

addressed
Letter N°1 Adaptation to university.
What does it mean, after all, adjusti Iversity Planning and time management.
life?
Letter N°2 Setting goals.
What are my goals? What ides my actionsat  Rules of goal setting (CRASS).
all levels, i.e., my studi iversity attendance, Short-term and long-term goals.
my hobbies, spo ignship with others... and Study goals, and achievement goals.
even my lassitu
Letter N°4
Do 0

Time management.

fight procrastination, Gervase? “To do” lists.

Organizing the study environment.
Procrastination.

Relaxation technigues.

etter N°6 SRL.
rules your learning? The cyclical model of SRL
ow can one tell successful students apart? PLEE (PLanning, Execution, Evaluation).
Setting goals.
Monitoring.
Motivation.
Letter N°12 Test anxiety.
What is Test Anxiety? Aspects of anxiety (feelings and emotions).
How can one deal with Test Anxiety? Internal and external distractors.

Plagiarism and copy write.
Relaxation techniques.
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Investigation

The efficacy of Letters from Gervase has been analyzed on many occasions. It has been
observed in some research that the program is efficient for the improvement of the declarative
knowledge of the learning self-regulation strategies, the use of strategies, the improvement of
the motivational variables and the decrease of a superficial focus on learning (Rosario et al.
2007c; Rosario et al. 2014; Rosario et al. 2010; Nufiez et al. 2011). The results show some O .
consistency even when contexts of application are very different, such as in other countries
like Spain, Portugal, Mozambique or Chile (Rosario et al. 2015). These results are consistent \Q

when the program is in pen and paper and when implemented in another format, through

CBLE surroundings (NUfez et al. 2011).

L 2
Regardless their educational level, students must be able to auton@e iciently

control their studying process. The explicit instruction of self-re ula% ing*strategies can

CONCLUSION

be very useful to help them achieve this.
These programs are tools to guide both students and e o0 are interested in
promoting this kind of learning. These programs have their efficacy to improve the

OW
different variables related to the self-regulated learnin % such as the students’ feeling
tra
a

=

of self-efficacy, the perceived usefulness of I&s, the students’ learning goal
orientation, the increase in study time and e @ ; ic performance in subjects such as
Spanish and mathematics. However, the effg€ts of the significant improvements in these
variables tend to be moderate or low ich indicates the need to keep improving the tools,
the instruction and the way in which @iables are measured.

It could be interesting to Vi programs efficacy, if they are integrated into the
curriculum and into the edugative centers, to value their transference to the ordinary activities

of the classroom; and to @SsesSithe effects of having other kinds of measures and evaluating
tools—not onI;@on n@ t questionnaires—on event and process measures, as well as
n

other metrics (Gr\ zevedo 2009).
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FROM ABILITY TO MULTIPLE INTELLIGENCES: \

IMPLICATIONS FOR ASSESSMENT AND 4
INTERVENTION IN LEARNING DIFFICU]t@
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Department of Psychology, Oviedo Unive % Oviedo, Spain

Intelligence can be consider of the most studied and yet one of the most
controversial constructs in thegfi an learning. The study of intelligence has been
=
t

approached from different mo In an attempt to answer the question of whether
intelligence is a uniqu. i underlies and influences all the activities that people
do, or whether it is_an eRtity Wtegrating different components or skills. While models are
different, nqwad s that multiple models are receiving more scientific interest,
and this has atighs both at the theoretical and practical levels. The goal of this
chapter i & description of the term intelligence and its evolution through the
i nt \theorjes "and models, with special emphasis on Gardner's theory of multiple
i an example of non-unitary intelligence models. The implications of this
he assessment and intervention of students with Learning Difficulties (LD) are
ressed, suggesting new lines of work in this regard.

A@vords: ability, multiple intelligences, learning difficulties, evaluation and intervention.

INTRODUCTION

It is currently accepted that the human being is equipped with different abilities or skills,
which do not occur with the same intensity or direction in everyone. Some people have an

* Corresponding Author: rodriguezcelestino@uniovi.es.
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exquisite taste and good skills for music, others for dancing or the fine arts. In contrast, others
stand out in math and science, or literature. Within this context, the contribution of Gardner
(1983, 1999) and his multiple intelligences theory (MIT) is worth mentioning, a theory that is
at odds with the concept of intelligence as a general or unitary ability. This chapter is
intended to present a brief review of the concept of intelligence and its evolution, from the
theories of ability to the perspective of multiple intelligences, to finally examine in depth this
theory and its applicability in assessment and intervention in learning difficulties (LD) in the
current educational and technological context.

Definition and Evolution of the Concept of Intelligence

To address the study of intelligence, it is important to review how the conc

evolved up to the present day. It is difficult to have a unique concept of irgell'
because of the theoretical, conceptual, and methodological problems that hav un

study throughout history.
Among the first attempts to define what intelligence is, we notetheSirst definitions and
i

models in which intelligence is linked to traditional concepti®ns (Galton 1892).
Galton placed special emphasis on demonstrating that inte &‘ city was inherited,
t

while at the same time, he considered the relevance of it tion and persistence as
an important part of this definition. m

After Galton’s initial work, there have been, fregue s to characterize this concept,
giving rise to very different approaches. & 3 rom an evolutionary perspective,
intelligence has been related to overcoming in milestones in the process of the subject's
development; from a differential perspective, thg center of interest is located in the study of

the hierarchical factors through w chological tests have been elaborated; whereas
from a procedural perspective, @ ried to discover the components or processes that
i

are responsible for intelligenc ila 2011). On another hand, intelligence has also been
approached from differ in an attempt to answer the question of whether
intelligence is a uni that underlies and influences all the activities that people do, or
whether it is an% i ich different components or capacities are integrated (Sampascual
2002).

to JacCount a psychometric perspective, there would be two ways of
und structure of intelligence: unitary and multifactorial. The first unitary or
monolithic gnodels of intelligence, like the model of mental age (Binet and Simon 1905), the

jdentification of intelligence. Along with these, we highlight the first scientific study carried

by Terman (1954), who discovered that the gifted, besides surpassing in intellectual
aspects (he established the deviation 1Q), also surpass in other areas, such as physical or
psychosocial aspects.

In his model of general intelligence or g factor, Spearman (1927) conceived intelligence
not only as a capacity to learn. He posited that each aptitude of a subject depends on a general
factor (g) that influences intelligent activities, and a specific factor (s), different and
independent, for each type of intelligent activity. In this way, the g factor would be
considered the underlying and constant energy shared by all the intellectual activities, and the
specific factors were unigque and related to each cognitive activity.

@(Stern 1911) or the g factor model (Spearman 1927), contributed to improving the
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However, the factorial models proposed the existence of multiple components of
intelligence, which entails a proposal of the evaluation of intelligence based on multifactorial
tests. For example, the model of primary mental aptitudes of Thurstone (1938) proposed
breaking down the g factor into several subcomponents, such as verbal comprehension, verbal
fluency, calculus, memory... In the structure of intellect model of Guilford (1967), different
parameters of intellectual functioning were established such as contents, operations, and
products. In fact, Guilford obtained up to 150 intelligence factors, which include creativity
(composed of fluidity, flexibility, and originality of thought), divergent thinking, and social
intelligence.

From other approaches, it has been considered that intelligence is organized
hierarchically (Carroll 1993). These hierarchical approaches tend to combine the unitary
nature of intelligence with factorial explanations, as they consider intelligence _a
superordinate construct, and its factors as entities that are subordinate to the general st
They include two models. First, Vernon’s (1960) model establishes four levgls
from higher to lower: g factor, group factors, minor group factors, and
Secondly, we highlight Cattell and Klins’ (1982) model of fluid and c
From an inheritance-environment interactionist perspective, they

factors or types

theory of the structure of intelligence considering that it is corfipos
of intelligence: fluid intelligence and crystallized intelligenc% del, they identified

ligence.
explanatory

crystallized intelligence as a result of the interactio | abilities and culture,
whereas the subject's skills and abilities were assogia h"learning experiences and
directly related to specific task demands and the subjec lous experience with the task.
On another hand, they identified fluid inte @ e Wi e capacity to flexibly adapt one's
thinking to new problems or situations, free#from cultural influences, without requiring
experience or prior learning and independent ofthe content and specific task domain.

Gardner (1983) also recommend w definition of intelligence, in which he proposed
the idea of multiple intelligen _dFor this author, intelligence has great social and
adaptive power. Accordin o%eople have different cognitive potentials, which are
developed in a particulaSocisC al context and in a particular environment. Therefore,
Gardner will refer pes of intelligence: musical, linguistic, bodily, logical-
mathematical, Ji u%l, intrapersonal, and interpersonal. In subsequent studies, he
reformulated \ by adding two more intelligences: naturalistic and existential
(Gar 013).

6, 1990), through his triarchic-cognitive theory, examined the processes
and outco of intelligent behavior. From the cognitive perspective, he attempted to explain

iarchic theory is established in three areas of interaction with the real world.

@Iligence in terms of basic processing abilities, strategies, metacognition, and knowledge.

- The first area is the componential subtheory (intelligence and real-world). This refers to
the mental processes that underlie intelligent behavior regardless of the context and the
components (meta-components or executive processes; execution components, which
execute the orders of the meta-components; and components of acquisition of
knowledge).

- The second area is the experiential subtheory (intelligence and experience).

- The third area is the contextual subtheory (intelligence and the surrounding world).
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For this purpose, Sternberg, proposed classifying people as analytical (they have high test
intelligence, without practical intelligence), synthetic (they do not score high in ability tests,
but are creative and make significant contributions to society), and practical (they apply
analytic and synthetic skills to everyday life).

As can be deduced from these lines, the definitions of intelligence, as well as the theories
from which it has been studied, stand out because of their diversity. However, current theories
in this regard emphasize the presence of several skills or abilities within this construct. Within
this perspective, we will focus on the MIT in the next pages, as this is one of the theories that
has produced a greater number of investigations in recent decades.

Theories of Intelligence: The Theory of Multiple Intelligences (MIT)

abilities, independent of each other, which he calls intelligences an
found in everyone (Gardner 2013), although each individual a
%I

intelligences, which means that "although we are all born it i
no two people who have exactly the same ones and in the savnvr& idafions” (Gardner 2012,

potentially
e profile of
ences, there are

1
65). According to these ideas, Gardner (2012) definé§i as "a biopsychological
potential to process information that can be activate cultural framework to solve
problems or create products that have value fQisg c@p. 52). At first, Gardner identified
seven intelligences: linguistic, logical-mat al, al, interpersonal and intrapersonal,
visual-spatial, and bodily-kinesthetic. Later @af’he incorporated naturalist intelligence to his
theory (Gardner 2012). Linguistic intelligence represents the ability to effectively use words,
written or oral; logical-mathematical igence is defined as the ability to reason and use
numbers effectively; musical ng}) s the ability to perceive, discriminate, transform,
e

and express musical forms;gi rsonal and interpersonal intelligences are the skills that
represent individuals' social competence, their ability to behave adaptively based on their own
self—knowledge&nd@ ity to perceive and distinguish the intentions, motivations and
feelings of otherqueQple; Visual-spatial intelligence is defined as the ability to perceive the
visual-spatia rldgaccurately as well as to perform transformations on these perceptions;
and - %tic intelligence is the body’s ability to express ideas and feelings, and to
use s to transform things. Regarding naturalist intelligence, this represents the
ability erve patterns in the operating systems of Nature and to identify and classify

equated all of them to the linguistic and mathematical intelligences, which till now had
been considered as the key to determine a subject's intelligence and were the only ones that
were taken as a reference in the traditional tests (Armstrong 1999; Ferrandiz 2000; Gardner
2013; Gomis 2007; Hernandez-Torrano et al. 2014). From the MIT, it is proposed that
intelligence is not due to a unitary, static ability, and that it cannot be reduced to a number
(the intelligence quotient or 1Q), stressing that all these intelligences are present in everyone,
but in different degrees or intensities. Each of them has different neurological bases, located
in different brain areas. These intelligences interact with each other, and when we perform

jects (Chan 2004).
A is important to note that Gardner not only identified these types of intelligence, but that
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any activity, several of them participate. Each individual can enhance them with strategies
and relevant aids.

To justify the existence of these intelligences, Gardner refers both to biological and
evolutionary criteria (Alvarez et al. 2007). From the biological point of view: the possibility
that intelligence can be isolated in cases of brain injury (lost or preserved skills after an
accident or injury) and the differential origin of intelligence as a function of the evolutionary
process of human beings and other species. From the point of view of developmental
psychology: the different developmental path of each intelligence and the existence of child
prodigies and the so-called "idiot sages or savants”. Prodigies demonstrate exceptional skills
at a very young age in certain areas (in music, mathematics, chess, etc.) whereas in other
areas, they do not (they may even sometimes show deficits). The savants, for their part, are
people with a low 1Q who, in a certain area, exhibit surprising skills. For example, they
capable of remembering quickly and accurately a certain date or doing mathe ‘
calculations that are unthinkable for the rest of us, but they are incapable q & :
everyday problems or relating to other people.

Y Gar

In this respect, it is important to note the highly practical aspect dner

himself says that these skills are useful to solve problems and create“usefub products for
society, which is why certain relationships can be established Be \u% on’s MI profile
and his or her subsequent career.

Table 1 briefly describes each of the components it
(remember, Naturalist intelligence was not included ig, t
the evolution of these components from the biglogigal
their practical use in our society.

1ally proposed by Gardner
el until 2012). It also shows
elopmental point of view, and

Table 1. Description of Garngler’s multiple intelligences

. Neurological Developmental Cultural .
Intelligence Final product
system aspeets factors value
Sensitivity
. to sounds.
Structure, Emerges in early .
L oral and . . Literature, .
Linguistic ntahlo meaning chl_ldhooc_i. narrations Writer
Broa/Wernike and Existing in old stories Speaker
functions of  age.
language.
Sensitivity
| and ability Peaks at Scientific
cal- Left parietal lobe 10 discern caxsa discoveries, Mathematician
mathematical Right hemisphere logical or adolescence. Mathematical  geientist
; i cientis
numeric Declines at age 40 theories
patterns.
Reasoning.
Ability to Topological
. . accurately  ¢hinking. Articulated .
. Posterior regions perceive - Architect
Spatial Riaht hemisphere : Artistic eye. work, ]
g P visual- Existing in old Architecture.  Artist
spatial age. Navigation

aspects

N2

4
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Table 1. (Continued)

Intelligence Neurological Central Developmental Cultural Final product
system aspects factors value
Ability to :
control :jtevg:gfn on Athletics,
Bodily Cerebellum movements strzngth g dramatic Athlete
kinesthetic Motor cortex and improve o exercises, Dancer
objects flexibility or area. Dancing \
Ability to
produce and
Right temporal appreciate Early Mu5|cal_ . \
. rhythm, compositions C
Musical lobe - development.
tone, tmbre  cpiig prodigies ® o Bliecto
and musical procigies.
forms
Ability to ¢
discern and \
respond to oftical,
Frontal lobe the feelings ~ Attachme titutional, Leader
Interpersonal  Temporal lobe -
Limbic system and years social counselor
motivations documents
of others
Ability to Relici
acce 3 eligious
Frontal lobe dis a S?If. oth_er systems, Psychotherapist
Intrapersonal Temporal lobe A distinction. svehological
P . First 3 years. psy g Leader
eelings and treatments
ions
L 2
Applicabili IT in Assessment and Intervention in
Learpi ifficulties
e terny learning difficulties (LD) refers to a heterogeneous group of disorders that are
anifes in significant difficulties for the acquisition and use of listening, speaking,

ing, writing, reasoning, or math skills (National Joint Committee on Learning Disabilities

8). The Diagnostic and Statistical Manual of Mental Disorders-fifth edition (APA 2013),
the referent for professional practice and research in Psychology and Psychiatry, includes
writing difficulties and those related to reading, calculus, and unspecified difficulties under
the category of Specific Learning Disorders. These disorders are considered as intrinsic to the
individual, assumed to be due to a dysfunction of the central nervous system and they can
occur throughout the life cycle. However, extrinsic circumstances, arising from the
individual's context, as well as improper instruction or the presence of other co-morbid
conditions can be highly influential in the diagnosis and course of LD (Garcia et al. 2013;

Rodriguez et al. 2015).

Oo
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Within the current normative framework in Spain, the Organic Law for the Improvement
of Educational Quality (LOMCE) includes students with within the group of the so-called
Specific Needs for Educational Support (in Spanish, "Necesidades Especificas de Apoyo
Educativo" - NEAE) under the term of Students with specific learning difficulties (Title II,
Chapter I, Section four). This normative emphasizes the need for the identification,
assessment, and intervention of students with LD as soon as possible. Regarding the first
point, that is, the identification of students with LD, the new law incorporates the novelty of
individualized assessment of the students at the end of the third year of Primary Education,
specifically focused on the degree of acquisition of competence in linguistic communication
and mathematics. This is a positive change from the previous regulations (LOE - Organic
Education Act of 2006), as it advances this type of evaluation by one course and focuses it
specifically on linguistic communication and mathematical competences. Howye
increasingly more empirical works emerge that suggest the need for an even earlier dia @

prior to this age, during which some basic aspects of the mechanics of theseJea@

be acquired (Villagra-Arnedo et al. 2015). As for intervention in LD, the LO mathta
attention to diversity through curricular and organizational meas a amental
principle. In the case of Primary Education, this refers to the implem u%@inforcement
mechanisms as soon as such difficulties are detected, such as_sfip % es in the regular
group, flexible groupings, or adaptations of the curriculum a ionally in the case of
repeating students, specific plans of reinforcement or rego e these efforts, the data
from international studies, such as the well know! f OECD- Organization for
Economic Cooperation and Development (2 indigatesthe presence of lower school
ading and Science, in comparison

performance in our students in basic areas

with other countries members of the OEC se findings suggest the need to incorporate
new, empirically proven, and validated strategl€s in our population—which would be a good
complement to the different mech of identification, reinforcement, and support for

students with LD—to those we
consequences.
The MIT has impogtant
provide information
This is an essenﬁ

ve, thus helping to prevent or palliate LD and its

ional implications, insofar as these talents and skills
dents' preferences and learning styles and also, their strengths.
in the current educational context and even more so in the context
of LD and asg@eia lems, involving a radical change of perspective, rejecting deficit-
base eI@o r of a model based on students' different skills or strengths (Al-Onizat

."Vlachos and Stavroussi 2013). Rose and Meyer (2002) point out in this
dents have different learning abilities that are expressed in many facets, and

n anther hand, these intelligences are measurable and can be observed in different

texts of daily life, mainly in the classroom (Al-Salameh 2012). In fact, there are

increasingly more teachers who recognize that students learn and excel in a broad variety of

ways, and that the teaching-learning processes will be enhanced to the extent that we can

identify students' strengths in these intelligences. A classroom that offers a variety of

opportunities for learning increases the students' probability of success (Andreou et al. 2013;
Kornhaber 2004).

Wefim s in a specific area can be compensated for by strengths in other areas.

N2

4
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MIT and Evaluation in LD
In the context of evaluation, there are several studies that show the presence of different
MI profiles in students with and without LD, or with different problems, like Attention
Deficit Hyperactivity Disorder (ADHD), although reading difficulties is one of the areas that
has been studied the most to date. An example is the study carried out by Andreou et al.
(2013) with students of the first grades of Secondary School. These authors compared 117
students (39 with dyslexia and 78 controls) in different measures of Ml, finding better visual-
spatial skills but worse linguistic skills in the group with dyslexia. These results are consistent
with previous studies that indicate a higher preference in dyslexic people for the use of visual-
spatial and bodily-kinesthetic skills (Exeley 2003; Lisley 2007), supporting the hypothesis of
the linguistic or verbal nature of the difficulties in this area, and the superiority of dyslexic
students in the representation and conceptualization of visual information (Attree, Turngkfs
Cowell 2009; Bacon, Handley and McDonald 2007). Similarly, Tafti, Heidarzade @
Khademi (2014) found differences between students with and without LD (e 8
reading, and writing) in linguistic, logical-mathematical, and interpersonal inﬂx
a

better skills in the group without LD. In the case of ADHD, the studi

show certain differences in the Ml profile. In this sense, Schirduan n hirduan and

Case (2004) found a greater predisposition of students with b\ naturalistic and
a

visual-spatial intelligence compared with linguistic and lo atical intelligence.
Further research in this area is therefore necessary. Q
MIT and Intervention in LD

Regarding the area of intervention, a ot dy of MI is proving to be quite a
promising field of research. Many author§gére adopting this perspective as a way of
incorporating alternatives to improve the acquiSition of language, reading, or mathematics, as
well as of basic skills to control b, and attentional processes, with positive results
(especially relevant in the cont D) (Abdulkader, Gundogdu and Eissa 2009; Al-
Onizat 2016; Andreou et al Oﬁahashi 2013). Ml-based interventions have been found
to improve motivation,@ t, self-efficacy and overall academic performance in

students of diﬁ&rent% h and without LD (Drakeford 2010; Glenn 2010). Specifically,

Al-Zyoud and 014) examined the effect of Ml-based instruction in a sample of
fourth-graderg/ it mathematics, finding improvements in academic performance and
acad se@ept. Nezhad et al. (2015) found improvements in the same variables in
stud ding difficulties, whereas Abdulkader et al. (2009) showed the greater
effectiv, of an Ml-based intervention in reading comprehension and word recognition in

@dents with LD in reading, compared with traditional teaching methods.

CONCLUSIONS AND FUTURE LINES OF RESEARCH:
THE ROLE OF NEW TECHNOLOGIES

Just as the definition of intellectual capacity has been approached from different models
and has evolved to more flexible and comprehensive perspectives, the field of LD has also
undergone changes in recent decades. Together with the changes occurring in our society, it is
necessary to remember that, like the rest of individuals, students with LD have unique
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characteristics, interests, and needs when it comes to learning. The current paradigm of
education advocates focusing on the person and considering these individual differences. In
this sense, it is necessary to develop learning systems and contexts adapted to these
characteristics. As a whole, the previous studies provide empirical evidence of the usefulness
of an MIT-based approach to the assessment and intervention in LD, although they also point
to the need for further research in this field. In this sense, evaluation and intervention based
on this theory could highly benefit from another of the pillars of our current society: the new
technologies, specifically, the hypermedia tools.

The benefits of this type of tools have been shown in different studies of students with
LD. Thus, the use of these systems has been shown to have a positive effect on the acquisition
of reading skills (Coleman-Marin et al. 2005; Luckevich 2008), vocabulary, language, and
listening skills (Massaro and Bosseler 2006), the treatment of dysgraphia (Polat, Adigtizel
and Akgun 2012), and in learning mathematics (Andrade-Aréchiga, Lépez and Lépez- @
2012; Butterworth and Laurillard 2010; Cueli et al. 2016). One explanation fgrt '
linked to the characteristics of the hypermedia tools, which facilitat
information from multiple channels. Thus, if one channel is not attend
be captured by other channels instead of being lost. In other words,the peesentation of
information through multiple channels increases the likeliho M@n information will

be attended (Fabio and Antonetti 2012).
This is because, compared to the traditional educa permedia systems have
the advantage of presenting the contents in a vari ats (written texts, images,

animations, sounds, etc.) (Mayer 2005). That is,.in this ools, images, sounds, text and

other forms of presentation of information It y present, so they have the ability
to activate auditory/verbal and visual chann the same time. In addition, working in this
type of environments provides learners with greater control of their learning processes, such
as, for example, allowing them to ch ertain sequence.

These features open up a w ibilities to develop different skills, which can turn
these channels into importa @rs for Ml-based intervention, thus clearing the way for
an important line of rese i ture.
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STRACT

@rk environments, problem-solving skills are often
e the lack of instructional opportunities in school
skills. Current educational standards now emphasize
ever educators have been provided with little information and
ese skills within meaningful problem-based learning contexts.
earning environments (CBLEs) hold great promise for developing
skills given their ability to provide metacognitive scaffolds to assist in
Iving process. Metacognitive scaffolding prompts provided over time can
s in building both problem solving skills as well as conditional knowledge for
futu roblem solving. Scaffolding can then be faded to encourage the continued
independent use of strategies and potentially increase the likelihood of transferring these
ills to future problem-solving experiences. Further, CBLEs can be tailored to individual
learners ensuring each learner receives appropriate instruction and fading based on their
own skills levels. The purpose of this chapter is to overview the current understanding of
approaches to teaching problem-solving within CBLEs for upper elementary school
students and also to provide suggestions for advancing the research forward.

While highly desir
underdeveloped, lar
curriculums to d
problem-solging .
few tools to
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INTRODUCTION

While the ultimate goal of education is arguably to help students develop flexible
knowledge and strategies that transfer to new contexts (Mayer and Wittrock 2006; Phye 2001,
Spiro, Coulson, Feltovich and Anderson 1988), traditional instruction and assessment, all too
often, places greater emphasis on rote memorization than application and problem solving
(Anderson 2012; Taconis et al. 2002). School curricula lack opportunities for students to
develop real world problem solving skills (Greiff et al. 2013; Jonassen 1997, 2000; Mayer
and Wittrock 2006) instead opting to emphasize content knowledge acquisition for testing
purposes (Anderson 2012). The Next Generation Science Standards (NGSS 2013) emphasize
the importance of learning through inquiry and using the engineering design process to solve
everyday problems. Both inquiry learning and design processes provide stugl
opportunities to struggle with complex problems in order to learn and improve their p
solving skills. .

Students’ problem-solving skills often suffer for a number of reasons in& lack of

a

formal instruction on effective problem solving and metacognition, 0 urricular
overreliance on well-structured problems. Despite models of instructien eMphastzing problem
solving during learning and assessment, (Jonassen and o %r 0 2002), many
instructors expect students to independently apply content to problem solving
without instruction on how to do so. Direct instructi ing of problem-solving
skills is necessary for students to acquire problem-solwi (Mayer and Wittrock 2006).
King’s (1991) research showed that teachin @o em-solving strategies, such as
guided questioning, led to an increased al o) roblems. Fifth grade students who

received problem solving training outperfo their peers on new problem solving tasks,
more effectively communicated thrEEh qusstioning and explanation techniques, and

demonstrated improved problem-sol ilities. Science and math classes typically focus
on quantitative, well-structure b olving with a single correct answer and solution
path (Sinatra and Taasoobshi 011).

However, this quantitative problem solving does not translate to conceptual
understanding gre problem solving (Mualem and Eylon 2010). Alternatively,
allowing studentsgto'@figage in meaningful problem solving can help students discover errors
in their kno e ress misconceptions, and engage in conceptual change (Mayer 2013).
Meanjngful, €hallgnging problem solving will not only improve students’ content knowledge
(Sin aasoobshirazi 2011), but will also improve their problem-solving skills for the
future an 2001b). Engaging in challenging problem-solving experiences can be

ss. Computer-based learning environments can be used to scaffold students through
se difficult tasks and provide appropriate support as needed.

The purpose of this chapter is to overview the current understanding of metacognitive
scaffolding approaches to teaching problem solving within computer-based learning
environments (CBLES) for upper elementary school students and also to provide suggestions
for advancing the research forward. We begin by defining the problem-solving process by
introducing a heuristic model to guide instructional practice. Next, a summary of prior
research related to metacognitive skills and scaffolds for problem solving in CBLEs will be
provided. Then we profile research on one particular CBLE that focuses on both scaffolding

%@Iy overwhelming for students, but proper supports can be used to assist them in the
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and metacognition. The chapter concludes with suggestions for moving forward in the
development of CBLEs that effectively guide the development of elementary students’
problem-solving skills.

Defining the Problem-Solving Process

Problem solving, as defined by Mayer and Wittrock (2006), is the goal directed cognitive
process individuals engage in when they have no obvious solution to an encountered problem.
According to Chi and Glaser (1985), two main factors affect problem solving, the nature of
the problem-solving task and the knowledge of the problem solver. Individual differences
such as prior problem-solving experience, domain knowledge, metacognitive knowledgg$
motivation for problem-solving play important roles in problem-solving process
success (Mayer 2013). The complexity of the problem-solving process leq i ob
solvers to have effective heuristic approaches to meet the demands of the tas hat*app
across contexts.

Research in problem solving is evolving quickly, yet is fund% ly grounded by a

common model articulated many years ago by the mathematicidh G a (1945). Polya

set forth a basic general problem-solving model that include x‘ : 1) understand the
problem, 2) devise a plan, 3) carry out the plan, and¥ vie r process. The bulk of
contemporary research in problem solving still employic steps or some variation of
them in their designs. We argue here that one theqmost” important goals for teaching
problem solving is to have the learners iQ e ndamental steps of such a model
given its flexibility and use across in multiplegsCenarios and contexts. A brief description of

the steps of the general problem-solving modelfgllow below.

Understand the Problem: In t ial stage of problem solving, the problem solver
clarifies the problem that need d by identifying the initial and goal states of the
problem (Chi and Glaser 1 ;% 2005; Jonassen 1997, 2000; Mayer 2013; Newell and
Simon 1972). Additiona ts that impact moving from the initial to goal state are

identified. During , younger problem solvers benefit from creating external
representations oft oBlem through drawings or diagrams. This process relieves strain on

learners’ wor] y, allowing them to focus on solving the problem. Additionally, this
step rages the problem solver to evaluate the structure of the problem, making
connecti viously solved problems and improving efficiency.

Devise @'Plan: Once the problem solver has clearly defined the problem and constraints,

ing a problem once they have identified the type of problem. These strategies can be

er domain specific, such as mathematical procedures, or domain general such as research
procedures. Selecting the appropriate approach to solving the problem hinges on students
thoroughly understanding the problem in the initial step.

Carry out the Plan: Implementation of the problem-solving plan is generally straight
forward, but requires the problem solver to switch strategies when the plan is not working.
Students need to trouble shoot as they implement their plan to ensure they reach the best
solution.

Review Your Process: After reaching the solution, problem solvers must check their
solution to be sure it meets the parameters of the problem. It is also important that the

@‘can ocus on how to solve the problem. Students can be taught several key strategies for
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problem solvers review the process they used to solve the problem to inform future problem
solving.

Types of Problems

Problems have been categorized into three major groups, puzzle problems, well-
structured problems, and ill-structured problems, depending on several factors including the
extent to which problems are well-defined, the number of available solutions and solution
paths, and the context (Jonassen 1997). Psychological research into problem-solving
processes has relied heavily on puzzle problems (i.e., Tower of Hanoi, Nine Doaots,
Missionaries and Cannibals). Puzzles are context-free problems with a single correct ans
and usually a single preferred solution path. Puzzle problems generally have a well-¢
initial state, goal state, and set of constraints, allowing the solver to focus&m
(steps employed to move from the initial to goal state). While these prob av
useful in understanding how people search for solutions to p produce
generalizable results, they are not tied to school or real world practic i an®Glaser 1985;
Jonassen 1997). Further, examining problem-solving proces e9@o idering the role

t

of prior knowledge does not fully represent the processes uring well and ill-
structured problem solving. This limits the applicabilitydgf a ults from these studies,
especially in instructional fields looking to improve s blem—solving skills.
Problems that are more realistic and repre t Students and adults actually encounter
are categorized as either well- structured @ problems (Chi and Glaser 1985;
Jonassen 1997; Mayer 2013; Mayer and ock 2006). Well- structured problems have
clearly defined initial states, goal states, and operators that move the problem to its solution.
Well- structured problems are oft untered in math classes where students apply
practiced operators to move t from the initial to goal state. Well-structured
problems are more context- than puzzles because their solution typically requires
the problem solver to ha pecmc knowledge, such as knowledge of mathematical
formulas and o era —structured problems, on the other hand, have poorly defined

components, m Iutlon more difficult to reach. Ill-structured problems are more
representati\fQE rld scenarios that are encountered on a daily basis since they are
d

heavi t dent and have multiple possible solutions.
ilf=structured problem categories are not discrete. Depending on the information
provide t the problem, the number of solutions, the number of solution paths, and the

. For example, well-structured problems tend to have a single correct answer, while ill-
ctured problems can have multiple solutions that need to be weighed against one another
to determine the best course of action. The initial state, goal state, and constraints can be
defined in varying levels, changing the problem from one with a prescribed set of operators to
move from the initial to goal state (well-defined), to one with no established procedures for
reaching the vague goal (ill-defined). Some problems do not clearly fit into a single category,
as discussed by Jonassen, and instead possess features characteristic of both sides of the
continuum (for a more detailed classification of problem types see Jonassen 2000). Buying a
car, for instance, can have a specific goal with defined parameters, but the methods for
making the final selection are unclear.

@xt, problems fall somewhere on a continuum between well and ill-structured (Jonassen
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It’s essential for school-aged learners to solve ill-structured problems rather than simply
focusing on well-structured mathematical problems. While well-structured problem solving
allows learners to practice applying strategies and procedures they have already learned, ill-
structured problems challenge them to extend and use this knowledge in new ways. IlI-
structured problem-solving experiences assist students in building content knowledge as well
as problem-solving skills that can be transferred to new problems. While learners solve the
problems they are also applying this knowledge to real-world scenario, which builds deep
conceptual understanding of challenging content. Incorporating ill-structured problem-solving
experiences into the curriculum will teach students to apply their knowledge and solve
challenging problems in the future.

THE ROLE OF METACOGNITION ON PROBLEM SOLVIN
IN COMPUTER-BASED LEARNING ENVIRONMENTS (€

Implementation of the general problem-solving model descri Xis largely
dependent upon the metacognitive knowledge and skills of tme Ie% etacognition has
been loosely defined as thinking about thinking or kno ofie’s own cognitive
processes (Flavell 1979; McCormick 2003). Metacogni ists of two major
components: knowledge of cognition and regulation o Brown 1987; McCormick
2003; Schraw and Moshman 1995). Knowledge ion can be separated into
declarative, procedural and conditional kno g ne’s thinking. While declarative
knowledge refers to knowledge about the mfluence performance, procedural
knowledge describes knowledge about how to actually perform certain procedures.
Conditional knowledge is knowled@whe and why to apply various strategies and

procedures. It is crucial for learners adequate declarative, procedural and conditional
knowledge in order to indepen , apply, and switch strategies as needed.

The second major metacognition, regulation of cognition, includes key
skills such as planning ng and evaluation (Schraw and Moshman 1995). During
planning, learngrs s propriate strategies for their learning goals and allocate the

needed resource engaged in a task, learners must simultaneously monitor their
progress to goals to make adjustments and shift strategies as needed. Evaluating
the cognitive ses applied and the results of the task is helpful for improving learning as
WeII tacognitive knowledge that can be applied in future learning events.

nitive knowledge and skills are important for learning (Hacker et al. 2009;

tman 2001; Schraw 2001; Pressley and Gaskins 2006). Higher levels of metacognition

been linked to higher levels of reading comprehension (Pressley and Gaskins 2006;

iede, Anderson and Therriault 2003; Williams and Atkins 2009), improved writing (Hacker

et al. 2009), improved problem solving (Bernardi-Coletta 1995; Fortunato et al. 1991; King

1991; Swanson 1990), and overall higher achievement (Hartman 2001). Metacognition is also

an important component of critical thinking (Ku and Ho 2010) and is necessary for students

to learn from inquiry (White, Frederiksen and Collins 2009). Metacognitive knowledge can

be improved with explicit modeling of strategies including information on how, when, and
why to use them (Schraw 2001).
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Metacognitive knowledge, particularly strategic knowledge, increases once children enter
school (Neuenhaus et al. 2011). However, children do not readily transfer these strategies to
new domains and contexts (Lyons and Ghetti 2010), but this ability can be improved with the
proper instruction focusing on conditional knowledge (Neuenhaus et al. 2011; Pressley and
Gaskins 2006; Schraw 2001). Improving children’s metacognitive regulation relies on
instruction, modeling, and practice. Explicitly focusing on conditional knowledge helps
learners generalize strategies and apply them in new situations. Student reflection can be used
during cognitive skill instruction to assist students’ reflection on the essential pieces of
conditional knowledge for each strategy (how, when, and why to use each strategy) and a
regulatory checklist can remind students to plan, monitor, and evaluate their strategies while
learning (Schraw 2001). Engaging in these regulatory processes prompts students to access
previously learned material and strategies and to transfer their use to new situations \hile
simultaneously increasing their metacognitive knowledge (Bransford et al. 1986;

2001). . Q
Metacognition in Problem Solving Q
2w
€

Currently, problem solving in schools is largely restricte (\ uctured as opposed
to ill-structured problems. Students are generally G t %retaining and applying
algorithms, but they struggle when asked to transfes to non-routine problems
(Mayer 2001). Improving childrens’ problem, salving§requires students to evaluate the
strategies they are applying and subsequeq a ustments to their problem-solving
approach. Delclos and Harrington (1991) ¢ ined problem solving in Rocky’s Boots, a
computer-based problem-solving game, and fotimd that students who monitored and reflected
upon their problem-solving pr had improved problem-solving performance.
Additionally, these students Weg ikely to transfer their newly learned problem-solving

strategies to new problems, dents are not taught to monitor and control their problem-

solving processes they wll ot transfer skills to unfamiliar contexts (Pressley and

Harris 2006).
While Delc? @rington (1991) examined well-structured problem solving, Ge and
Land (2004) N the importance of metacognitive knowledge to help learners solve
ill-str ed%e s. Because ill-structured problem solutions seldom rely on the
applieati eviously learned formulas, problem solvers can benefit from general
problem-solying scaffolding. Ge and Land’s (2004) framework for scaffolding ill-structured

m solvers find and assess solutions to the problem. Additionally, the scaffolding
uires the problem solver to access metacognitive knowledge from previous problems and
build additional knowledge for future problems.

Research has shown that experts are better problem solvers in their domains due to
strategic knowledge rather than simply content knowledge (Schunn, McGregor and Saner
2005). Experts’ conditional metacognitive knowledge of strategies helps them easily select
and apply the most appropriate strategy to reach a problem solution. Metacognitive skills are
quite useful because they can assist children in compensating, to some extent, for deficits in
content knowledge when solving ill-structured problems. For instance, Chen and Bradshaw
(2007) used metacognitive scaffolds to promote knowledge integration during ill-structured

@blzm solving relies on metacognitive planning, monitoring, and evaluating while helping
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problem solving. The scaffolds reminded participants to reflect on their related prior
knowledge in order to build a better problem representation. This scaffolding can help
children search for useful strategies from other domains and apply them to the new problem.
Engaging in this practice can also create a disposition in children to transfer strategies in
future non-routine or ill-structured problem-solving scenarios.

Metacognitive Scaffolding in CBLEs

Scaffolding prompts can lead students to reflect on the how, when, and why of strategies.
Metacognitive scaffolding also provides a model of the processes learners should engage in
during learning. The goal of this modeling and reflection is for students to internalize_the
metacognitive processes and to gradually improve their metacognitive skills (Hoff
Spatariu 2008). *

Numerous studies have combined metacognitive scaffolding with CBIL4ES
content learning, cognitive skill learning, and general metacognitive k rocesses
(Desoete, Roeyers and De Clercqg 2003; Ge and Land 2003; Hoffma atapiu 2008). For

|§

instance, in the Delclos and Harrington (1991) study, the studerfts ted the prompts
before, during, and after each game solved more complex prol \ time than students
without the metacognitive prompts. Chen and Bradshaw™(20€6 Iso found that college
students solving real-world, ill-structured problems per better when presented with
prompts to reflect on and integrate their prig owledger These metacognitive prompts
facilitated intentional reflection to constr '@ a blem representations and identify
superior problem solutions. Bulu and Rederson (2010) found that domain-general
(metacognitive) prompts lead to improved mafitoring and evaluation, and facilitated sixth-
grade students’ transfer problem-sol ills when prompts were faded.

The use of question promg olds for students’ problem-solving processes are

frequently employed in C tojlencourage general metacognitive processes that are
important in solving ill-sgfuct oblems (Bulu and Pederson 2010; Chen and Bradshaw
2007; Chen and Ge ;Wavis 2000; Delclos and Harrington 1991; Ge and Land 2003,
2004; King 1994 @d osenshine 1993). Question prompts are instructional supports
that can foc e em solver’s attention on the appropriate features of the problem-
solvi c@e p them develop skills and integrate knowledge (Davis 2000; King 1991;
Kin enshine 1993; Scardamalia and Bereiter 1994). Problem-solving scaffolds aid
students, ingsolving problems that might be too difficult for them without support. As

ts in moving from their current level of understanding to the next level. Question

mpts can scaffold students working in the zone of proximal development (ZPD) by

providing the necessary support for students to learn to solve the problems independently.

These scaffolds can potentially improve students’ problem-solving skill acquisition and
transfer.

CBLEs can be designed to provide immediate feedback to students while learning to help
them adjust and correct their learning and strategies. Roll et al. (2011) provided immediate
metacognitive feedback to geometry students studying within a computer-based intelligent
tutoring system. The feedback was designed to help students evaluate their help-seeking
strategies (asking the program for hints while solving problems) while working in the

@:se y Vygotsky (1978), support provided from a more knowledgeable person aids
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program. Each problem contained several hints that became consecutively more specific until
the final, or bottom-out hint, provided the exact directions for solving the problem. Students
were able to ask for as many hints as needed while solving the problem. Results showed that
metacognitive feedback lead to fewer bottom-out hints during problem solving. Saadwi et al.
(2010) found that immediate performance feedback in a medical tutoring program led to
higher metacognitive performance as measured by the accuracy of participants’ judgments of
learning. However, once the feedback was removed, the improved performance was not
maintained. It appears that the feedback provided by Saadawi et al. (2010) did not lead
participants to reflect on their processes, but was instead a crutch that only temporarily helped
students learning. Computer provided feedback, while convenient, must also be designed to
initiate reflection that assists in the development of metacognitive knowledge.

Having students make frequent judgments of their performance or perceived abilit
another approach for promoting metacognitive skills and improved problem sol
CBLE’s (Winne and Nesbit 2009). Requiring students to make metacogaitiv g
encourages progress monitoring and reflection on strategy use, providing al rtumit
regulate and improve performance. With regular practice, students nitoring
processes to improve their metacognition. In addition, having stude vid® explanations
for their judgments may facilitate learners in identifying the b&s&% dgment thereby

improving their metacognitive knowledge (Jacobse and Harski

In order to improve metacognition, computer-basedyi entign®must engage learners in
meaningful processes rather than superficial activitie nd Nesbit (2009) noted that
computer programs can facilitate metacomprehension, Yutenly if learners self-assess their
understanding and strategies throughout the i rience. As discussed above, some
computer-based metacognitive supports © t help students. It is important that the
instructional supports within the computefyprogram are aligned with the specific

metacognitive processes targeted b intervention. It is also critical that interventions
explicitly model the metacogsrg ses and provide students with opportunities to

practice and reflect on the skill

Some CBLE’s such or (Azevedo et al. 2010) and gStudy (Perry and Winne
2006) have been desi rovide more intelligent, personalized, and adaptive scaffolding
to support metal nd learning. Azevedo et al. (2012) developed pedagogical agents
within Meta , rmedia learning environment, that prompt users to apply different
iti es and provide immediate feedback on their strategy use. Participants
and feedback learned more efficiently than those receiving only prompts or
no pro Intelligent, adaptive tutors, like those in MetaTutor, are able to provide

@tructive, just-in-time help to learners, and fade away as learners acquire metacognitive

and apply them independently. This kind of individualized support is quite expensive
A time intensive to create, which is why relatively few programs are currently using these
supports in their programs.

O Bulu and Pederson (2010) examined the impact of continuous and faded questions
prompts with either domain-specific or domain-general content. Results of their study with
sixth graders playing Alien Rescue, a problem-based CBLE that presents ill-structured
problems related to the solar system, indicated that continuous domain-specific scaffolds
improved content knowledge and problem representation. However, when faded, the domain-
specific scaffolds were not transferred to new problem scenarios. The domain-general
prompts helped participants develop solutions, make justifications and monitor and evaluate
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their problem solving. Moreover, the domain-general scaffolds transferred to new problems
when faded. Additional studies have shown benefits of scaffolding in problem solving, but
have not examined transfer of these skills (Chen and Bradshaw 2007; Davis 2003; Ge and
Land 2003; Ge, Chen and Davis 2005).

In another study, Bulu and Petersen (2012) had sixth-graders play Alien Rescue over 13
class sessions in four different scaffolding conditions: domain-general continuous, domain-
general-faded, domain-specific continuous, and domain-specific faded. Their findings
indicated the need to customize feedback based upon the prior knowledge and self-reported
metacognitive skills. In general, students with low prior knowledge and low metacognitive
skills benefited from both the domain-general and domain-specific scaffolding conditions
whereas the scaffolding conditions had little impact on the performance of students with high
prior knowledge and high metacognitive skills. Thus, it is important to consider how sca
will be presented in a program — requiring the use of them may lead to the expertise-
effect (Kalyuga et al. 2003) negatively impacting proficient learners. Rela‘edl K
and Friedman (2014) found advantages for solicited metacognitive prompts
or no prompt conditions in a multimedia learning environment for ei
considerations should be given to the characteristics of the learners
which learners can choose to use scaffolds, and the inclusio
domain-general scaffolds.

In sum, research generally shows positive results fer 4p ) Ihstructional scaffolds to
help students solve problems, but additional questi@n® % in. As shown in Bulu and
Pederson’s (2010) study, fading scaffolds can be detrimshtalldepending on the purpose of the
supports. In order to show learners ha nali and transferred problem-solving
processes the scaffolds must be removed, b e specific timing for removing scaffolds is
unknown. Some CBLEs aim to develop “eal-time learning diagnoses and adaptive
scaffolding, but this is quite comple till in development (Azevedo et al. 2010). Greene
and Land (2000) also found Q burdening learners with excessive prompts is

detrimental to their learning afd erigagement. Finally, the type of question prompt (e.g.,
cognitive, metacognitiveg€on cused) results in different learning outcomes (Chen and

Bradshaw 2007; Davi Ge'and Land 2003; Ge, Chen, and Davis 2005), but the best mix
of each type withgu rurdening the learner is yet to be determined.

En goblem-SOIving Skill Transfer with CBLEs

; Ritchhart and Perkins 2005). The transfer of problem-solving skills involves taking

ady acquired problem-solving skills or strategies and applying them in a new context. The
process of transfer is not discrete but rather a matter of degree. In immediate transfer the
problems solved are very similar to the training problems, therefore the skills easily transfer
to the new problems (Fuchs et al. 2003). In near transfer the problems being solved are
similar to the training problems, but may differ on a few superficial characteristics. Far
transfer, however, requires the problem solver to apply skills to contexts that are quite
different from the original training contexts, often in different domains (Ritchhart and Perkins
2005). Immediate, near, and far transfer represent three points on a continuum moving from

%T ransfer refers to the application of previously learned material to new situations (Mayer

N2

L%
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common (immediate) to rarely achieved (far). Influencing far transfer is quite difficult, yet
remains a worthy and common goal in education.

While some studies have assumed that simply practicing problem-solving skills is
sufficient for transfer, practice alone is not enough to ensure transfer (Phye 2011). The
transfer of problem-solving skills relies on several factors including the problem solver’s
ability to recognize the problem’s structure and relate it to previously solved problems. In
order to identify analogous problems, individuals must first examine problem structures to
create categories for future problems. Many problem-solving interventions provide specific
instruction on identifying problem structures and categorizing problems based on previously
solved problems (Cooper and Sweller 1987; Fuchs et al. 2003). Students’ self-developed
categories tend to be quite narrow (Fuchs et al.) and even limited by superficial quantity
labels (Bassok 1990). Appropriate problem-solving instruction should assist studentsy i
broadening their categories in order to see past superficial problem details. Schwart
(2011) found that transfer of problem-solving strategies improved when learner,
the opportunity to develop formulas on their own to solve problems rather th pl

given the formulas. These students spent more time analyzing the p : ture and
were able to identify similar structures in new problems which % d transfer of

skills. .

Even instruction on problem identification and categorizati \ nough to guarantee
transfer of problem-solving skills. Fuchs et al. (2003)¢foym@ I addition to broadening
third graders’ math problem categories, they also nee explicitly taught to examine
new problems’ structures. Without prompting cuein® students to identify problem
structures they are not likely to spontaneougly 5
Cooper and Sweller 1987; Fuchs et al. 200 Viany studies have used question prompts to
scaffold learners through problem solving, remiding them to examine problem structures and
apply previously learned strategies ossible. These prompts form a general problem-
solving procedure, similar to th d by Polya (1945) and Ge and Land (2004).

Research into the transfer\@f prioblem-solving skills is hindered by the importance of
domain knowledge for prgblem,solVing. As Richhart and Perkins (2005) explain, the role of
knowledge in probl ing and the limitations associated with situated cognition pose
challenges for m& tiansfer. Experts, for instance, are superior problem solvers in their

ills to novel problems (Bassok 1990;

domains due ive domain knowledge and experience they possess (Chi and Glaser
ickiand Bassok 2005; Ritchhart and Perkins 2005). In a comparison of experts and
i roblems in the experts’ domains, relevant domain knowledge was vital for
lems and identifying the best solution path (Larkin 1980). In spite of experts’
@i‘n specific problem-solving expertise, these skills do not transfer to different contexts

A hart and Perkins 2005). While domain knowledge is important in problem solving, it is

sible that general problem-solving strategies can be transferred between domains.

What Features of Interventions Improve Transfer
in 1l-Structured Problems?

Real world, ill-structured problems are diverse, non-routine problems, decreasing the
likelihood of relying solely on expertise in solving these problems (Mayer 2013; Ritchhart
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and Perkins 2005). The diversity in ill-structured problems and their solutions does not make
them amenable to simple structure identification and formula application like well-structured
problems. Instead, ill-structured problem solving benefits from a general pattern of processing
that can be applied to all problems. Rather than providing instruction on problem structure
and formulas for solution, ill-structured problem solving benefits from thinking procedures or
guidelines that help the problem solver reach a solution.

While not many studies have examined the effectiveness of scaffolding prompts for
transferring problem-solving skills between ill-structured problems, their success in helping
students work through these processes is promising. Ge and Land (2004) classified question
prompts into three categories: procedural prompts, elaboration prompts, and reflection
prompts. Procedural prompts are aimed at students completing specific tasks, while
elaboration prompts lead “learners to articulate thoughts and elicit explanations (Ge and L
2004, 10).” Procedural prompts can help students learn cognitive strategies like p @

solving, compared to elaboration prompts, which are geared towards knowlegge
rs

Reflection prompts, on the other hand, are metacognitive prompts that ask p
monitor, and evaluate their progress and their processes.

A review of problem-solving research suggests that the transf itive skills is
rarely attainable. However, studies examining transfer often ts to make large
leaps between both content areas, learning activities, and eve &h es without explicit
instruction on how cognitive skills can be used in dlffe hart and Perkins 2005;

Singley 1989). A more pedagogically sound approac t
consider the difficulty of the transfer task a
Studies that carefully analyze transfer task
skills from one task to another and explicit
significantly to the literature.

Some research also suggests th ing for the transfer of cognitive skills will not be
successful unless the individual% isposition for transfer (Boscolo and Mason 2001).

C

Sfer research might be to first

ize supports for participants.

e necessary knowledge to transfer
n participants with this knowledge will add

Bereiter (1995) argued th sfer of cognitive skills is actually a disposition or
behavioral tendency. Th ognitive skills relies on additional training to improve
the disposition towal
instruction can

ransfer of skills by helping students understand when and why
these skills a clos and Harrington 1991). If students see the value and purpose of
trans @h y may be more inclined to do so in new situations. While it may take a
longti op behavioral tendencies, helping individuals see the value and purpose of
transfer is aglimportant first step.

A%strating a CBLE Designed to Foster Metacognitive
O Problem-Solving Scaffolds

Solve It! is a computer-based problem-solving intervention that combines problem
solving and metacognitive prompts to scaffold students solving ill-structured physics
problems (Figure 1; DiFrancesca 2015).
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Step 1 - Identify the Problem
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P

p—
A
[¢ ®

g | What is the problem that Kelly and Chris
need to solve?
ps
e

What will I do if I don't understand the
problem?

Step 2 - Show the Problem: Review ¢

®/)

7y
&

: d | Explain what is happening in your picture.
ot

How did imagi n
help me undefistan

story2
'gurez.%en shot from Solve It! displaying the problem-solving scaffold and coinciding

cognitive scaffold.

the picture
af happened in the

Solve It! has two main goals, to improve conceptual physics knowledge and teach

students general problem-solving strategies that can be applied to new problems in the future.
O Both of these goals are achieved through writing activities in the program that are designed to
foster content learning and problem-solving skill acquisition.

Solve It! introduces students to real-world, ill-structured physics problems that are
embedded in short stories. Once the problems are introduced, the story stops and students are
asked to solve the problem and finish writing the story. The program scaffolds students
through a five-step general problem-solving process using metacognitive problem-solving
prompts to help students identify relevant physics knowledge and apply the knowledge to the
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problem solution. Through repetitive use of the general problem-solving steps with
metacognitive reflection, students internalize a model for approaching new problems. The
addition of metacognitive prompts assists students in developing important conditional
knowledge about the problem-solving steps and encourages them to monitor and evaluate the
effectiveness of their problem-solving process.

Using Solve It!, DiFrancesca (2015) had seventh grade students (N = 117) to solve six
real world, ill-structured physics problems to examine the impact of the intervention on
science content knowledge and problem-solving skill development. Findings from this study
indicate that students’ students’ content knowledge (F[1,103] = 26.84, p < .001 partial n? =
.21) and problem-solving strategies (F[1,99] = 33.53, p < .001 partial n? = .25) did increase
from pre to post assessment across conditions, as evidenced by the large effect sizes.
Increases in content and problem-solving knowledge across conditions provide st
evidence that complex problem-solving experiences can benefit students’ learning. In @
in problem-solving strategies are seen as a positive outcome of the study g'wen
major component of the Solve It! program. While the pre/post problem- strat

assessment was meant to measure gains in problem-solving strate , it also
provided some evidence of strategy transfer. When describing h %uld solve a
problem outside of the intervention program, students indeperiel n%l strategies they
learned during the intervention. The potential for Solve It! t xﬂ nts in learning and
transferring problem-solving skills is exciting since thig,i r'goal in education. These
findings provide support for the use of Solve It!, and '@eagned programs to increase

students’ problem-solving strategies and their 'Ii@ these strategies outside of the
CBLE.

SUGGES GOING FORWARD

The development of flexible, prablem-solving skills in K-12 students is a high-priority
goal in education. CBLE§{can'assist educators in reaching this goal by teaching content and
problem-solving ski@ aneously. As discussed, CBLEs can employ scaffolding and
tailored support& rngrs, improving learning outcomes through individualization. The

addition of cognitive scaffolding prompts students to build important metacognitive
kno r@o problem-solving strategies, expanding learning beyond domain-specific
cont are three important considerations that need to be made as future programs are
develo these purposes.

ms, the addition of metacognitive scaffolding improves learning outcomes and skill
quisition. Metacognitive prompts promote planning, monitoring, and evaluation, all of
which assist learners in building metacognitive knowledge for future problem-solving
experiences. Metacognitive scaffolds can be domain-specific, facilitating the development of
metacognitive knowledge for the current problem-solving scenario, or domain-general,
promoting cognitive flexibility for future problems. Effective CBLEs will include both
domain-specific and domain-general scaffolds to support learners’ skill development and
transfer of problem-solving skills.

@Zhile many CBLEs provide some sort of scaffolding to assist learners in solving
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In addition to developing metacognitive knowledge to encourage the transfer of these
skills outside of the program, additional tools and activities should be included in the program
to encourage learners to think about using these skills in the future. Learners struggle to
spontaneously transfer skills and knowledge in unfamiliar contexts, but making this process
clear to them ahead of time can be beneficial to their learning. CBLEs can provide direct
instruction on transfer of problem-solving skills and content knowledge as well as activities
that assist learners in this process.

A final consideration for the development of new CBLEsS is their integration with regular
classroom instruction. Intervention programs are often too short and distinct from the regular
classroom instruction to lead to large or sustained learning in children. Well-integrated
programs are supported with classroom lessons linking to the content and skills being taught.
Stand-alone CBLEs are often not able to impact long-term learning, but programs wiiese
content is reinforced through classroom activities and lessons may be able to have a @
impact on students’ learning. Further, interventions that are too short cannot alter

long-term approaches to learning. CBLEs will be most effective when used edly oVe
an extended time frame. These considerations will allow learners to irfer, e the Strategies
being taught and provide opportunities to apply these strategies %he computer
environment. . %

REFERENCE:Q
a

Anderson, Kevin J. B. 2012. “Science ed @ t-based accountability: Reviewing
their relationship and exploring implicati@ns for future policy.” Science Education 96,
1:104-129.

Azevedo, Roger, Amy Johnson, @Chauncey, and Candice Burkett. 2010. “Self-
regulated learning with MetéTtit ancing the science of learning with metacognitive
tools.” In New science I@: computers and collaboration in education, edited by
Myint S. Shine, and aleh, 225-247. New York: Springer.

Azevedo, Roge& R WLandis, Reza Feyzi-Behnagh, Melissa Duffy, Gregory Trevors,
Jason M. HagleWyfand/(...) Gahangir Hossain. 2012. “The effectiveness of pedagogical
agents’ p and feedback in facilitating co-adapted learning with MetaTutor.”

genb Tutdring Systems, Lecture Notes in Computer Science 7315:212-221.

Bas m. 1990. “Transfer of domain-specific problem-solving procedures.” Journal of

Expecigiental Psychology: Learning, Memory, and Cognition 16, 3:522-533.

ellinger. 1995. “Metacognition and problem solving: A process-oriented approach.”
Journal of Experimental Psychology: Learning, Memory, and Cognition 21, 1:205-223.
Bereiter, Carl. 1995. “A dispositional view of transfer.” In Teaching for transfer: fostering
generalization in learning, edited by Anne Mckeough, Judy L. Lupart, and Anthony
Marini, 21-34. Mahwah, New Jersey: Lawrence Erlbaum Associates.
Boscolo, Pietro, and Lucia Mason. 2001. “Writing to learn, writing to transfer.” In Writing as
a learning tool: integrating theory and practice, edited by Pdivi Tynjala, Lucia Mason,
and Kirsti Lonka, 83-104. Netherlands: Kluwer Academic Publishers.

%di-Coletta, Bernadette, Linda S. Buyer, Roger L. Dominowski, and Elizabeth R.

o



Using Metacognitive Scaffolding to Develop Problem Solving Skills ... 95

Bransford, John, Robert Sherwood, Nancy Vye, and John Rieser. 1986. “Teaching thinking
and problem solving: research foundations.” American Psychologist 41:1078-1089.

Brown, Anne. 1987. “Metacognition, executive control, self-regulation, and other more
mysterious mechanisms.” In Metacognition, motivation, and understanding, edited by
Franz Weinert, and Rainer Kluwe, 65-116. Hillsdale, NJ: Erlbaum.

Bulu, Saniye T., and Susan Pederson. 2010. “Scaffolding middle school students’ content
knowledge and ill-structured problem solving in a problem-based hypermedia learning
environment.” Educational Technology Research and Development 58:507-529.

Bulu, Saniye T., and Susan Pedersen. 2012. “Supporting problem-solving performance in a
hypermedia learning environment: The role of students’ prior knowledge and
metacognitive skills.” Computers In Human Behavior 28:1162-1169.

Chen, Ching-Huei, and Amy Bradshaw. 2007. “The effect of web-based question prompi$on
scaffolding knowledge integration and ill-structured problem solving.” Jou u@
Research on Technology in Education 39, 4:359-375. .

Chen, Ching-Huei, and Xun Ge. 2006. “The design of a web-based cog& model

system to support ill-structured problem solving.” British J cational
Technology 37:299-302.

Chi, Michelene T. H., and Robert Glaser. 1985. “Proble ‘sol%b ity.” In Human
abilities: An information-processing approach, edited b r ternberg, 227-250.

New York: W. H. Freeman and Co.
Cooper, Graham, and John Sweller. 1987. “Effegts hema acquisition and rule
g

automatization on mathematical problem-solyin er.” Journal of Educational
Psychology 79:347-362.

Davies, Simon P. 2005. “Planning and pr solving in well-defined domains.” In The
Cognitive Psychology of Planning, edited By Robin Morris, and Geoff Ward, 35-51. New
York: Psychology Press.

Davis, Elizabeth A. 2000. “

students’ knowledge integration: Prompts for
reflection in KIE.” Interpatignal Journal of Science Education 22, 8:819-837.

Davis, Elizabeth A. 2003. “Rrompting middle school science students for productive
reflection: Genepi irected prompts.” The Journal of Learning Sciences 12, 1:91-
142. ¢ @

Delclos, Vic Christine Harrington. 1991. “Effects of Strategy Monitoring and
P, ivé) InStruction on Children’s Problem-Solving Performance.” Journal of

sychology 83:35-42.
Desoete nemie, Herbert Roeyers, and Armand De Clercq. 2003. “Can offline
metacognition enhance mathematical problem solving?” Journal of Educational
&sychology 95:188-200.
A rancesca, Daniell. 2015. “The impact of writing prompts on learning during ill-structured
problem solving.” Unpublished PhD. diss., North Carolina State University, Raleigh, NC.

O Flavell, JThon H. 1979. “Metacognition and cognitive monitoring: A new area of cognitive

developmental inquiry.” American Psychologist 34:906-911.

Fortunato, Irene, Deborah Hecht, Carol K. Tittle, and Laura Alvarez. 1991. “Metacognition
and Problem Solving.” The Arithmetic Teacher 39, 4:38-40.

Fuchs, Lynn S., Douglas Fuchs, Karin Prentice, Mindy Burch, Carol Hamlett, Rodha Owen,
Michelle Hosp, and Deborah Jancek. 2003. “Explicitly teaching for transfer: effects on



96 Daniell DiFrancesca and John L. Nietfeld

third-grade students’ mathematical problem solving.” Journal of Educational Psychology
95:293-305.

Ge, Xun, Ching-Huei Chen, and Kendrick Davis. 2005. “Scaffolding novice instructional
designers’ problem-solving processes using question prompts in a web-based learning
environment.” Journal of Educational Computing, 33, 2:219-248.

Ge, Xun, and Susan M. Land. 2003. “Scaffolding students’ problem solving processes in an
ill-structured task using question prompts and peer interactions.” Educational
Technology, Research, and Development 51, 1:21-38.

Ge, Xun, and Susan M. Land. (2004). “A conceptual framework for scaffolding ill-structured
problem-solving processes using question prompts and peer interactions.” Educational
Technology, Research, and Development 52, 2:5-22.

Greiff, Samuel, Sascha Wustenberg, Gydngyvér Molnar, Andreas Fischer, Joachim Fu
and Bend Csapo. 2013. “Complex problem solving in educational contexts, so
beyond g: concept, assessment, measurement invariance, and construct @Ii i
of Educational Psychology 105:364-379.

Hacker, Douglas J., Matt C. Keener, and John C. Kircher. 200
metacognition.” In Handbook of metacognition in Education
Hacker, John Dunlosky, and Arthur C. Graesser, 154-172, New:

applied

Douglas J.

utledge.

Hartman, Hope J. (2001a). “Developing students’ metacogniti %{ dge and skills.” In
Metacognition in learning and instruction, edited Y man, 33-68. Dordrecht:
Kluwer Academic Publisher. t@

Hartman, Hope J. (2001b). “Metacognition i@ S t
Metacognition in learning and inst i
Dordrecht: Kluwer Academic Publisher.

Hoffman, Bobby, and Alexandru Spatariu. @008. “The influence of self-efficacy and
metacognitive prompting on problem-solving efficiency.” Contemporary
Educational Psychology 33;876-

Jacobse, Annemieke E. and rt 3. Harskamp. 2012. “Towards efficient measurement of
metacognition in maghematical problem solving.” Metacognition and Learning 7:133-

149.
Jonassen, David .%‘Instructional design models for well-structured and ill-structured
problem-, x rning outcomes.” Educational Technology Research and
\'% .

eaching and learning.” In
by Hope J. Hartman, 173-201.

p 5-94.

Jonal 2000. “Toward a design theory of problem solving.” Educational
Technal@gy Research and Development 48:63-85.
assen, David H., and Julian Hernandez-Serrano. 2002. “Case-Based Reasoning and

@wstructional Design: Using Stories to Support Problem Solving.” Educational
A Technology Research and Design 50, 2:65-77.
Kalyuga, Slava, Paul Ayres, Paul Chandler, and John Sweller. 2003. “The expertise reversal
O effect.” Educational Psychologist 38:23-31.

King, Alison. 1991. “Effects of Training in Strategic Questioning on Children’s Problem-
Solving Performance.” Journal of Educational Psychology 83, 3:307-317.

King, Alison, and Barak Rosenshine. 1993. “Effects of guided cooperative questioning on
children’s knowledge construction.” Journal of Experimental Education 61, 2:127-148.



Using Metacognitive Scaffolding to Develop Problem Solving Skills ... 97

Kramarski, Bracha and Sheli Friedman. 2014. “Solicited versus unsolicited metacognitive
prompts for fostering mathematical problem solving using multimedia.” Journal of
Educational Computing Research 50:285-314.

Ku, Kelly Y. L., and Irene T. Ho. 2010. “Metacognitive strategies that enhance critical
thinking.” Metacognition and Learning 5:251-267.

Larkin, Jill, John McDermot, Dorothea P. Simon, and Herbert A. Simon. 1980. “Expert and
novice performance in solving physics problems.” Science 208:1335-1342.

Mayer, Richard E. 2013. “Problem Solving.” In The Oxford Handbook of Cognitive
Psychology, edited by Daniel Reisberg, 769-778. New York: Oxford University Press.
Mayer, Richard E., and Merlin Wittrock. 2006. ‘“Problem Solving.” In Handbook of
Educational Psychology, edited by Patricia A. Alexander, and Philip H. Winne, 287-303.

Mahwah, New Jersey: Lawrence Erlbaum Associates.

McCormick, Christine B. 2003. “Metacognition and Learning.” In Handbook of psyc
educational psychology, edited by William M. Reynolds, and Gloria E‘M' )
Hoboken, NJ: John Wiley and Sons.

Mualem, Roni, and Bat S. Eylon. 2010. “Junior high school physi€s: \ alitative
strategy for successful problem solving.” Journal of Resear mce Teaching
47:1094-1115. . %

NGSS Lead States. 2013. “Next Generation Science Standard

Generation  Science Standards.” Accesed htt

generation-science-standards.

Neuenhaus, Nora, Cordula Artelt, Klaus Linge ,@ fgang Schneider. 2011. “Fifth
graders” metacognitive knowledge: T in specific?” European Journal of
Psychology Education 26:163-178.

tates, By States, Next
genscience.org/next-

n Problem Solving. Englewood Cliffs, NJ:

Newell, Allen, and Herbert Simon. .
Prentice Hall.
Novick, Laura R., and Miri . 2005. “Problem solving.” In The Cambridge

handbook of thinkin easoning, edited by Keith J. Holyoak, and Robert G.
Morrison, 321-349. V@k: Cambridge University Press.

Ormrod, Thomgs C. anning and ill-defined problems.” In The Cognitive Psychology
of Planning,x Robin Morris, and Geoff Ward, 53-70. New York: Psychology

., and Philip H. Winne. 2006. “Learning from learning Kits: gStudy traces of
self-requlated engagements with computerized content.” Educational

orrespondence issue.” Journal of Educational Psychology 93:571-578.
lya, George. 1945. How to solve it! A new aspect of mathematical method. Princeton, NJ:
Princeton University Press.

Pressley, Michael, and Irene W. Gaskins. 2006. “Metacognitively competent reading
comprehension is constructively responsive reading: how can reading be developed in
students?” Metacognition and Learning 1:99-113.

Pressley, Michael, and Karen R. Harris. 2006. “Cognitive Strategies Instruction: From Basic
Research to Classroom Instruction.” In Handbook of Educational Psychology Second

@ Gary D. 2001. “Problem-solving instruction and problem-solving transfer: the




98 Daniell DiFrancesca and John L. Nietfeld

Edition, edited by Patricia A. Alexander, and Philip H. Winnie, 265-286. Mahwah, New
Jersey: Lawrence Erlbaum Associates, Publishers.

Ritchhart, Ron, and David N. Perkins. 2005. “Learning to think: the challenges of teaching
thinking.” In The Cambridge handbook of thinking and reasoning, edited by Keith J.
Holyoak, and Robert G. Morrison, 775-802. New York: Cambridge University Press.

Roll, Ido, Vincent Aleven, Bruce M. McLaren, and Kenneth R. Koedinger. 2011. “Improving
students’ help-seeking skills using metacognitive feedback in an intelligent tutoring
system.” Learning and Instruction 21:267-280.

Rozencwajg, Paulette. 2003. “Metacognitive factors in scientific problem-solving strategies.”
European Journal of Psychology of Education 18:281-294.

Saadwi, Gilan M. El, Roger Azevedo, Melissa Castine, Velma Payne, Olga Medvedeva,
Eugene Tseytlin, Elizabeth Legowski, Drazen Jukic, and Rebecca S. Crowley. 26
“Factors affecting feeling-of-knowing in a medical intelligent tutoring system: the
immediate feedback as a metacognitive scaffold.” Advances in Heath Sgien atio

15:9-30.

Scardamalia, Marlene, Carl Bereiter, and Rosanne Steinbach. 1 x‘ ility of
reflective practices in written composition.” Cognitive Science 8: %

Schraw, Gregory. 2001. “Promoting general metacognitive v&&re% etacognition in
learning and instruction, edited by Hope J. Hartman, 3-1 reght: Kluwer Academic
Publisher.

Schraw, Gregory, and David Moshman. 1995. “Me @ tive theories.” Educational
Psychology Review 7:351-371.

Schunn, Christian D., Mark U. McGregor, ner. 2005. “Expertise in ill-defined
problem-solving defined as effective gy use.” Memory and Cognition 33:1377-
1387.

Schwartz, Daniel L., Catherine C. Marily A. Oppezzo, and Doris B. Chin. 2011.

and transfer.” Journal o catiBnal Psychology 103:759-775.
Shute, V. J., and Ventur . . Measuring and supporting learning in games: stealth
assessment. Camipri A’ The MIT Press.
Shute, Valerie ? edfVentura, and Yoon Jeon Kim. 2013. “Assessment and learning of
qualitati\ch) icS®in Newton’s Playground.” The Journal of Educational Research
30.

%423
Sinal , and Gita Taasoobshirazi. 2002. “Intentional conceptual change: the self-
regulation of science learning.” In Handbook of self-regulation of learning and

“Practicing verses inventinﬁ sting cases: the effects of telling first on learning

performance, edited by Barry J. Zimmerman, and Dale H. Schunk, 203-216. New York:
@outledge.
A gley, Mark K. 1989. The transfer of cognitive skill. Cambridge, MA: Harvard University
Press.

O Spiro, Rand J., Richard L. Coulson, Paul J. Feltovich, and Daniel K. Anderson. 1988.
“Cognitive flexibility theory: Advanced knowledge acquisition in ill-structured
domains.” In Proceedings of the 10th Annual Conference of the Cognitive Science
Society, edited by Vimla Patel. Hillsdale, NJ: Erlbaum.

Swanson, H. Lee. 1990. “Influence of metacognitive knowledge and aptitude on problem
solving.” Journal of Educational Psychology 82:306-314.



Using Metacognitive Scaffolding to Develop Problem Solving Skills ... 99

Taconis, Ruurd, M. G. M. Ferguson-Hessler, and Hein Broekkamp. 2002. “Teaching Science
Problem Solving: An overview of experimental work.” Journal of Research in Science
Teaching 38:442-468.
Thiede, Keith W., Mary C. M. Anderson, and David Therriault. 2003. “Accuracy of
metacognitive monitoring affects learning of texts.” Journal of Educational Psychology
95:66-73.
Vygotsky, Lev S. 1978. Mind in society: the development of higher psychological processes. O .
Cambridge, MA: Harvard University Press.
White, Barbara Y., John R. Frederiksen, and Allan Collins. 2009. “The interplay of scientific
inquiry and metacognition: more than a marriage of convenience.” In Handbook of \
metacognition in education, edited by Douglas J. Hacker, John Dunlosky, and Arthur C.
Graesser, 175-205. New York: Routledge.
Williams, Joanna P., and J. Grant Atkins. 2009. “The role of metacognition in te@

reading comprehension to primary students.” In Handbook of metacogniﬂon

edited by Douglas J. Hacker, John Dunlosky, and Arthur C. Graesser, 2644 \\New® orK:
Routledge.
Winne, Philip H., and John C. Nesbit. 2009. “Supporting self-g ed Yearning with

cognitive tools.” In Handbook of metacognition in e ti tedl by Douglas J.
Hacker, John Dunlosky, and Arthur C. Graesser, 259-2758\eW, Y

Routledge.






THE CONTEXT DOES MATTER:
TAKING INTO ACCOUNT THE INFLUENCE OF
CONTEXTUAL VARIABLES IN LEARNIN(Q

‘ \
2N
Q\\

S

4






In: Factors Affecting Academic Performance
Editors: J. A. Gonzalez-Pienda, A. Bernardo et al.

RY%

Chapter 6

PARENTAL SUPPORT IN EARLY CHILDHOOD

AND ITS IMPORTANCE FOR THE BRAIN g

N

Maria Banqueri*, Marta Méndez and Jorge@
Department of Psychology, Laboratory of Neur@sci

(Instituto de Neurociencias del Principado de Astlriass| ROPA),

University of Oviedo, Ovi%

for the development than ot glegt parenting (sadly a very common kind) leads to
functional and structural (r@hlppocampal and cortical) changes. These changes

on and cognition of the children. In some cases, these
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Early experiences affect neurodevelopment. Parenting differences, mostly in early
childhood, leads to different deve % t outcomes. Some kind of parenting are better

arly experiences shape an individual's physical and mental health throughout life. There
are many examples of classic studies of neuroscience that help us to understand the role of
experience in the induction of plastic brain changes, most of them, including the earliest ones,
focused on the stimulation of sensory systems, like vision and hearing. However, there are
more recent lines of work that have demonstrated the powerful effect of maternal contact and
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Figure 1. Addition of a methyl group on a cytosine. Methylation is catalyzed by enzyme methyl-
transferase. \

Experimentally, the group of Michael Meany performed three experimentsSthat
confirm the mechanism that allows brain modification after maternal,co e long-
{

term effect of maternal care on the offspring. For this purpose, they foctised impact of
the variations that occur naturally in the behavior of female rats, o% on the one hand,
good mothers that raise their offspring with great care and att@qti reless mothers that
neglect their offspring.The team examined the hippocampu lal brain region for the
regulation of the stress response. They observed that ge late the production of the
glucocorticoid receptors and the sensitivity to stress h

S

didjwot occur in the offspring of the
duction of the glucocorticoid receptors and
highly methylated, and this did not occur in
lation is harmful because it affects the

attentive mothers, the genes that regulate
therefore, the sensitivity to stress hormones, Wa
the offspring of the attentive mo Metf
transcription of the affected gene
the normal number of glucocorticoid tors needed by the offspring's brains. Thus, due to
id receptors, the rats grew up exhibiting very anxious
e parenting style alter the function of the hypothalamic-
different levels of stress and producing different effects in the

behaviors. Thus, variatio
pituitary-adrenab axi
brain of the o

To_demanstr at the effects were purely due to maternal behavior and not to the
gene§, th rformed a second experiment. They exchanged the litters of rats: now, the
offsp of the negligent mothers were raised by the more attentive mothers and vice versa.

hey o ed that the rats born of attentive mothers but raised by a negligent mother
loped inadequate levels of glucocorticoid receptors in the hippocampus and behaved
iously. Likewise, the rats born of the negligent mothers, but cared for by attentive
mothers, developed calm behaviors and had high levels of glucocorticoid receptors and non-
methylated genes.

In addition, these researchers performed a third crucial experiment because it could be
argued that the changes were due to emotional effects and were not related to epigenetic
change (Caldji et al. 1998; Dong Liu et al. 1997). Therefore, using another litter of rats bred
by bad mothers, they injected trichostatin A into their brains, which is a drug that can
eliminate methyl groups and therefore, gene methylation. These animals showed none of the
behavioral deficits normally observed in such offspring, and their brains showed no
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epigenetic changes. Thus, by studying the hippocampal glucocorticoid receptor gene, they
found that maternity care regulates its expression through two processes: through acetylation
of the H3-K9 histone in the RGR gene and by increasing the NGF1-A transcription factor,
inducing hippomethylation of the dinucleotides (Weaver, Meaney and Szyf 2006).

In the human being, it is still unclear whether variations in parental care within normal
limits are relevant for neurological development. Studies with rodents suggest that this is so,
but the human brain development is produced within a more complex environmental context
and for a longer period of time. Parenting experience in humans has some unique features
compared to other mammals, which leads to greater cortical complexity and more emotional
and behavioral control.

However, there is now strong evidence that we share many subcortical neural and
neurochemical mechanisms with other mammals and that, like them, we need parent re
and support to develop lower vulnerability to mental disease and learning disorders.

In this sense, experiments with preschool children were conducted t e
relation between emotional support during development, which represents the*m
relevant aspects of childcare, and the severity of depression in presch general,
preschool depression is comparable to the same disorder in adults. D O%‘dren express
sadness and anhedonia (they do not enjoy playing), although t ome interesting
differences, as children who suffer depression may also be % angry. It has also
been observed that, when there is a predominance of emoi rt in the parents' child-
raising style, the severity of school depression is lowegal ontrast, when the parents are
not emotionally available, depressive symptoms.aregnoreyi e (Belden and Luby 2006).

Luby's group very recently conducted ag ct ngitudinal study that examined the
association between paternal support at presch@@l age and the volume of the hippocampus, by
means of magnetic resonance at three temp@kal points throughout school age and early
adolescence. Caregiver support w. sified as low, medium, or high by means of
observation of parents’ behavi of interaction between father and the child. The
volume of the hippocampus wed to increase faster in children with higher levels of
parental support. The chi parental support of one standard deviation above the
average had twice ippocampal volume in all three scans throughout school age and
adolescence th Idren with one standard deviation below the average. This
longitudinal N eals a convincing association between parental support and the
traje hipfiocampal growth. The hippocampus is an important structure for learning,
me StFESs response, and may be the key to socio-emotional behavior problems and
learning, proplems (Luby et al. 2016).

irth weight develop alterations in their stress axis, but there is much variability in the

erity and type of changes that occur in these children. To clarify the influence of other
factors in the brain development of these children, an investigation was carried out in which
other possible mediator variables were explored. The authors discovered that birth weight
could predict hippocampal volume, but only if it was combined with low maternal care. That
is, for low birth weight to influence neurodevelopment negatively, it must be linked to
slightly poor maternal care, or looking at the positive side, the deleterious effects of low birth
weight on brain development can be minimized with optimal maternal care (Buss et al. 2007).

@Fﬁegarding hippocampal development, it has been observed that infants who are born with
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Figure 2. Magnetic Resonance Image of hippocampus. Left: Coronal plane, Ri@l plane.
Yy

Granada.

Image conceded by Juan Francisco Navas Pérez MSc from faculty of P‘sych% iversity of

The neurodevelopmental programming produced k
only influences the size of brain structures but also affe
stressful situation, either natural or created in the la
ventral striatum, increasing levels of cortis
positively with the level of cortisol. It is ing that adult subjects who received more
parental care as children show a lower increasg, in their levels of dopamine and cortisol in a
stressful situation, whereas those eceived low maternal care show greater stress
responses (Pruessner et al. 2004)

Neuroscience has helped , during early postnatal life, the brain shows high
plasticity that allows envir, gnals to alter the paths of the developing brain circuits.
Recent studies hav us te understand the epigenetic mechanisms through which life

i t

early maternal care not
ansmission. In the face of a
dopamine is secreted in the
antity of dopamine secreted correlates

conditions duri onths are translated into long-lasting changes in the gene

expression of xm sustain brain functions that are important for learning. In addition,

this %ﬁ ay act on key brain structures for the acquisition of learning and the
tio

regu nal behavior.

@ TYPES OF CHILD ABUSE: NEGLECT,
A FORM OF EARLY CHRONIC STRESS

Stress has been mentioned several times in this chapter, but what do we mean when we
talk about stress? Stress refers to the challenges faced by an organism across its life span.
Stressors, which can be internal or external, activate the stress response that mobilizes various
systems in order to respond to the challenge. When the body faces a stressor, the sympathetic
branch of the autonomous nervous system is activated to mobilize energy through the release
of catecholamines such as noradrenaline and adrenaline. A second phase involves the so-
called "stress axis”, which consists of a hierarchical system composed of several regions. At
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the top of the hierarchy is the first region, the hypothalamus, whose paraventricular nucleus
neurons secrete the corticotropin-releasing factor to the porta-pituitary system, where the
adenohypophysis — upon receiving this signal —segregates the adrenocorticotropin hormone
into the circulatory system, which stimulates the adrenal glands, which finally secrete
glucocorticoids. It should be noted that these glucocorticoids return to the brain through the
circulatory system, where they perform a function of negative feedback on the hypothalamic
neurons, ceasing their secretion. The steroid stress hormones or glucocorticoids exert an
enormous amount of effects due to the fact that almost all the cells of the body express
glucocorticoid receptors, so very few remain insensitive.

This stress response is adaptive, it helps the body to face challenges, either fighting or
fleeing. However, sometimes, stress becomes chronic. The effects produced by stress
hormones are beneficial at the short term (optimal levels of arousal and stress are necessary
for learning) but harmful when they are prolonged over time. These effects are n @
during the entire life span, but there are certain ontogenetic periods in Wh'@h e
more harmful, and one of these sensitive periods includes the individual's first of I¥fe.

However, two circumstances may occur: the negative effects XS may be
entirely maladaptive or they may reflect a more complex balance %d benefits. It
could be that stress changes the direction of development® to strategies that are
biologically adaptive if the organism's environment is u t or unreliable (Del
Giudice 2014). Children who suffer punctual maltreatm develop the negative
effects caused by early stress, which indicates that m must be chronic to produce
deleterious consequences (Cowell et al. 2015).

Early chronic stress is defined as a @ e and chronic trauma as well as
environmental and/or social deprivation, whigh#€an either be combined or not with negligent
pre- and/or post-natal care (Hedges and Woomy2011). Unfortunately, this type of stress is
suffered by a large number of childr dwide. Although the effects caused by early stress
are adaptive for an unpredictabQ ent, the problems arise later on because when the

child maltreatment ceases, theSorgaflism continues to respond as if the environment was
hostile. Apparently, wh nal stressor reappears (in the subject's adulthood), the
axis increases, that is, children who suffered early stress exhibit

response of the body;
a sensitization r&spo ellis and Zisk 2014).
But Wh@ can the organism face in childhood? The abuses that children may
i

nfduration and type. There is physical, sexual, and psychological abuse, as
enee. In addition, these types of abuse may be combined (Trickett and McBride-
, in fact, more than one half of maltreated children have suffered multiple abuse
owell et al. 2015).
motional maltreatment consists both of committed (verbal abuse) and omitted acts
gligence) (Van Harmelen et al. 2010). Among all the types of abuse, neglect is the most
prevalent form of child maltreatment (De Bellis, Woolley and Hooper 2013). Physical neglect
involves abandonment or failure to provide for children's needs of nutrition, hygiene,
clothing, and security. Emotional neglect implies not performing or delaying the provision of
psychological care (affection, attention, non-exposure to violence...). There are also concrete
negligent behaviors such as medical negligence, which refers to not providing the children
with adequate medical care, or academic negligence, which is related to non-schooling (De
Bellis 2005; De Bellis, Woolley and Hooper 2013).
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(CRF). When CRF binds to €RF re@eptors on the anterior pituitary gland, adrenocorticotropic hormone
(ACTH) is releasgd. ings to receptors on the adrenal cortex and stimulates adrenal release of

glucocorticoids. \
rt,@e e occurs when a caregiver fails to provide the child with the minimum

otional neglect, when the caregiver does not take care of the child’s
ional needs (Cowell et al. 2015). According to the Diagnostic and Statistical
ental Disorders-V (DSM-V), childhood trauma is the “exposure to actual or

tened death, as well as to physical injury or to sexual violence”. In various senses,

hood trauma can be considered as a complex developmental disorder, although it is
environmentally induced. The fact that childhood trauma, or the exposure to early chronic
stress, is presented in the diagnostic manual DSM-V gives us an idea of the relevance and
consistency of the disorder.

Certainly, the problem of neglect is cross-cultural and highly relevant because it
represents 78% of all the cases of maltreatment, 86% if we count combined abuse. More than
50% of all the children in the world are exposed to stress (Fenoglio, Brunson, and Baram
2006). Each year, 1 out of 10 children born in the West experiences emotional maltreatment
(Van Harmelen et al. 2010). More than half of the abused children in the United States have

Figure 3. Hypothalamic-pitl{%@xis. Hypothalamus release corticotropin-releasing hormone
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suffered neglect (Mills et al. 2011). The rate of occurrence of child abuse varies depending on
the country, but it ranges between 3 and 32% of the total population (Van Harmelen et al.
2010). According to the World Health Organization in its fact sheet number 150 posted in
2014, 25% of all adults report having suffered abuse as children, that is, one out of every four
people.

CHARACTERISTICS OF THE STRESSED BRAIN

As we have just seen, the prevalence of child maltreatment is very high, but why is it so
alarming? Because when subjects have suffered early stress, they display a series of

extent. Firstly, there are emotional or affective alterations such as anxiety di

depression, and posttraumatic stress disorder (Coplan et al. 1996; Fishhgin

Koizumi and Takagishi 2014; VVan Harmelen et al. 2010). Abused children sh& elevation
S

of the corticotropin-releasing factor (the hormone secreted by the hyp en the peak
of the stress axis), which is maintained until adulthood. One t tors of the
corticotropin-releasing factor, receptor type 1, which is loc Pi %
the brain, produces symptoms of anxiety and depression w &
2014).

These changes occur because the subjects' nervou
sustained stress response during early childhgeehi
systems (nervous, immune, and endocrine §§

@ ) s t their adult functioning is different
from that of subjects whose childhood was tressful. In summary, the development of the

central nervous system occurs as follows: firstlyy an overproduction of neurons occurs when
the subject is still in the uterus. Duri@dhood, the number of synapses increases—that is,
the connections among neurons#=, e excess neurons, normally the neurons that failed
to join a network, are elimi t@apoptosis. Then, the axons are surrounded by a white,
fatty, isolating matter cafled In, in a process called myelinization, which increases the
speed of commgnic me connections (De Bellis and Zisk 2014). Of course, this does
not occur homo slyj instead, each area of the brain shows a differential pattern of
development is\Wneans that while some areas are completely mature, others are still
deve . @ why different functional results can be found depending on when the

stres
On e more commonly found alterations is that of the connectivity, that is, a decline

ed (Bellis and Zisk

id not develop optimally; the

unicate. The integrity of the white matter tracts can be measured by means of the
usion tensor imaging (DTI) technique, which consists of measuring how well water
diffuses in a tissue. When the images are not well defined (when water diffuses well), the
tracts are less intact, whereas when the definition a good (when water diffuses badly), the
tracts have greater integrity. The integrity of the tracts is compromised in children who
suffered early stress; in fact, this decline in connectivity is virtually identical to that found in
older patients with mild cognitive impairment (Sheridan et al. 2011).
Prolonged exposure to glucocorticoids produces neurotoxic effects: some of the areas
where these effects are observable are the hippocampus and the prefrontal lobe. The damage

%heﬂwhite matter tracts, the sets of myelinated axons that allow the different brain areas to
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caused by the glucocorticoids in these regions is particularly concerning, as they are
responsible for modulating the stress axis downwards, that is, in normal conditions, they
inhibit it (Pruessner et al. 2010). In addition, early stress increases the density of
glucocorticoid receptors in the central nervous system, which affects its maturation, for
example, preventing the formation of synapses that occur during infancy in the hippocampus
and prefrontal cortex, thus compromising the functions that depend on these brain areas
(Cowell et al. 2015).

The additive effect of the two previous facts is clear: on the one hand, the receptors
increase after the experience of early stress, which causes glucocorticoids to have more
binding sites, increasing their effect and neurotoxicity, which is multiplied by the increase in
receptors. The glucocorticoids decrease the hippocampal volume and the birth of new
neurons, or neurogenesis, in this area. These facts have been proven in humans as well_as,in
animals like apes and rodents, which also need adequate maternal care durin
development (Lupien et al. 2007). .

Another of the factors that influences hippocampal volume is the loss ro
dendritic atrophy, both of which contribute to its decreased volume i S suffered
childhood neglect (Marin et al. 2011; Pruessner et al. 2010). Early chronic stress affects the
hippocampus because it is one of the areas that continues tq deyelQpg tnatal stages; in
fact, the establishment of synapses in this structure conti s& rs in humans and,
therefore, chronic stress in this period interrupts and/or<@altersy rmal development. One of
the key aspects of the brain to understand how ear ects the hippocampus and
therefore the functions in which it participates, ¢suc fearning and memory, are the
interneurons that express receptors for the @ ropi easing factor. These interneurons
innervate the hippocampal pyramidal cells: theg®imber and activity of these cells is regulated
by the quantity of the corticotropin-releasing factor and, therefore, high levels of continued
stress are harmful (Brunson and Avis iner 2001; Fenoglio, Brunson and Baram 2006).

Why are the negative effectss@®stiess0On the hippocampus so relevant? Because there is a
relation between the volum f@)pocampus, cognitive performance, and the function of
the stress axis (Marin efy@l. s Pruessner et al. 2010). If the stress axis is chronically
activated, it will rele corticoids that will produce alterations in the hippocampus, and
if the hippocarﬁ;x ctre is not in perfect condition, it will not be able to support its

functions. T al formation is needed for spatial navigation, for example, to know
how h@\ nks to the hippocampus and a series of special cells it contains, we are
cap ing spatial maps (of our home, a city, or our workplace). These special cells
are neurpnsgdhat respond differentially to different places, which is why they are called “place

he hippocampal formation is also essential to learn new contents. These contents can be
graphical, such as being able to remember daily activities (I ate rice today) or they can also
be related to events (last month, there was a fire). The hippocampus also is in charge of
helping us remember new data such as the capitals of cities or the names of presidents. This
structure supports these relevant functions, as it is responsible for consolidating memory; that
is, it turns the short-term memory—what we remember for a short period of time—into the
long-term memory, that is, the memories that we store in the diverse cerebral cortices for
years or even for our entire lifetime.
With regard to another of the regions affected by early chronic stress, the prefrontal
cortex, some neuroimaging studies indicate that its volume is lower in children who suffered

@ They allow us to learn new locations and the spatial relations among them.
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abuse at early ages (Spann, Mayes and Kalmar 2012) and it also shows less activity (Sheridan
et al. 2011). That is, early stress can cause the prefrontal cortex of stressed people to have a
lower number of cells or a lower number of connections. Early stress therefore structurally
influences the development of this brain area. It was also found that its electrophysiological
activity is lower than that of the controls, which indicates that the resulting functioning of this
altered structure was not optimal.

The prefrontal cortex performs very extensive functions: among the best known are its
participation in social behavior, behavioral inhibition (for example, not eating the dessert of
someone who is seated at our table), emotional control (knowing how to manage anger and
not act violently towards other people), goal-directed behavior (such as studying to pass an
exam), sensitivity to consequences (learning from our mistakes as well as from our
successes), attention, and cognitive flexibility, that is, changing a strategy when the onedsed
previously is not working (Fishbein et al. 2009). Therefore a loss of neurons in this are @
abnormal development, such as poor pruning (remember that pruning of conne 0
neurons is required for proper development of the central nervous sys producCe

observable effects in many domains.
The prefrontal cortex has extensive connections with many part @n such as the
cerebellum or the thalamus. It is attached to the limbic syst % of the uncinate
fasciculus. The name limbic system derives from limbic | t ntroduced by Paul
Broca, in reference to the series of structures under geCOKteX, among other areas. It
contains the amygdaline and hippocampal formations, & 5 the cortices surrounding the
hippocampus and the cingulate cortex, and the hyg US or the ventral tegmental area.
The limbic system is in charge of physiologi ponses’to emotional stimuli. The areas that
form the limbic system orchestrate motivat avior, that is, behaviors related to feeding,
hydration, or reproduction, and it supports the necessary memories to access these reinforcers.

The limbic system has therefore @ inked to the emotional brain and, consequently, in
order to manage emotions and ¢ pehavior, we need other structures that interact with the
limbic system and control_itsjacti¥ity. Through this tract, the uncinate fasciculus, the
prefrontal cortex exerts i ntrol over the limbic system; this frontal-limbic network
permits emotional ¢ other words, it allows socially adapted behavior (Sheridan et al.
2011). If the e efit of the prefrontal cortex is compromised, the subject's social
cognition wi N ected (Koizumi and Takagishi 2014). Early chronic stress disables
the inpilitionof the amygdala (one of the key areas of the limbic system, which is responsible
for mories, among other functions) by the prefrontal cortex. This deactivation
is observe adults who were abused in early childhood (De Bellis, Woolley and Hooper

s such as those belonging to the frontal-limbic network. However, it should be noted that
we find traces of early chronic stress in absolutely all the organism's cells. This conclusion is
a result of studies that explore the genetic material found in the nuclei of the cells. The
telomeres, which are a sequence of repetitive bases at the end of the chromosomes, become
shorter with each cell division, and, therefore, they are considered to be a clock of cell ageing.
In a study with abused children, it was discovered that, compared with same-age children,
these abused children had shorter telomeres, which means that they suffered from premature
ageing (De Bellis and Zisk 2014).

3).
A@\s a conclusion, we could state that early stress has deleterious effects on diverse brain
a

o
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Uncinate Fasciculus

Ayala MD PhD from central university hospital of

\J
Figure 4. Diffusion Tensor Imaging (DTI) of uncinate fascic s. conceded by Antonio Saiz
riﬁ (E& :

LEARNING AND A EMIC FAILURE:
CONSEQU S OF EARLY STRESS

As we have just seen, hrofic stress leads to alterations in the normal development

of the nervous system. i , it affects areas that are essential for learning, and

therefore, for sgcce academic setting. Therefore, the effects on cognition resulting

from early stress& n studied in depth. In addition, the relation between childhood
c

abuse and co ions is clear because alterations in the scores of different cognitive
i

domaifsfo ildren who suffered early chronic stress are maintained even after
eliminati demographic factors that could explain academic failure, such as the
mother’ childbirth complications, gender, ethnicity and birth weight (Bosquet et al.

ess), and the executive functions are altered. Abused children show poorer memory and
worse response inhibition (Hedges and Woon 2011; Marin et al. 2011) as well as slower
processing speed and decreased working memory (Loughan and Perna 2014).

In addition, children who have suffered early stress tend to have greater cognitive bias
than controls. For example, they tend to interpret social cues as more hostile than do non-
abused children (Trickett and McBride-Chang 1995) and, in general, their recognition of
positive expressions is worse (Fishbein et al. 2009; Koizumi and Takagishi 2014).

3).
A@aﬁous domains such as language, memory, attention (indispensable for academic
c
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Figure 5. Card examples from Wisconsin Card Test.

The Ekman Facial Recognition Test is used to detect how a person recognizes emotions
in others. This test measures a person's capacity to identify emotional expressions in thesf
The participants should recognize different emotions (happiness, anger, disgust,s
sadness, and fear). In a typical assessment process, 60 different faces are peeseqied,
number of correct responses is measured. Abused children fail more frequentl
emotions such as happiness or surprise are presented (Fishbein et al. 20

In addition, there are other tests to assess the capacity of emotio%7

Reading the Mind in the Eyes Test. This test consists of N
S

positive

ition such as the
s of human faces

reduced to the part of the eyes and eyebrows and that ex se emotions. These

emotions are somewhat more complex than those of th ial Recognition Test. The
emotions are divided into positive (sympathy, friends t, hope, happiness), negative
(sadness, anger, worry, displeasure), a @e all, seriousness, nervousness,
thoughtful). The image of the eye area fac shown to the participant who is

undergoing assessment of emotion recognition, and four possible response options are
offered. As in the previous test, in thissgase, abtised subjects fail more frequently in emotion
recognition when the eyes indicate ive emotions, that is, they recognize the positive
emotions worse than do the contro mi and Takagishi 2014). The brain areas involved
in emotion recognition i gnition, like the superior temporal gyrus and the
orbitofrontal cortex, do %ieve an optimal development in abused children, which
explains the resylts the test (De Bellis and Zisk 2014).

Cognitive fleki is' also handicapped: children who were abused are less flexible than
those who a ss-free childhood and, surprisingly, they are also less flexible than
chil ho'Suffered a short hypoxic period.

e flexibility, one of the tasks usually performed is the Wisconsin Card Sorting
Test. Thi t consists of a deck of cards which has three attributes. The first attribute is the
shiape (triangle, star, cross, and circle), the second is the color (red, blue, green, and yellow),
e third is the number of elements (from one to four). The investigator asks the subjects
order these cards according to a certain criterion, and if the subject chooses the wrong
criterion, the experimenter tells them. Flexible subjects will change the criterion whenever
they become aware of their mistake. Once the participant performs ten correct consecutive
responses, the experimenter changes the criterion without prior notice. Flexible subjects will
try other arrangements until they find the new criterion, whereas an inflexible participant will
tend to perform the task with the previous criterion, which is no longer correct. This is what
happens to children who were abused; they show greater inflexibility, in other words, a lower
tendency to change the criterion compared to the controls (Loughan and Perna 2014).

N2
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All of these abilities (social cognition, cognitive flexibility, emotion recognition) are
dependent on the optimal functioning of the prefrontal lobe, and are essential for development
in the academic setting, as they should be pre-existing skills.

As mentioned, abused children have less inhibitory control and a poorer working
memory. This is because the frontolimbic networks are some of the brain pathways that are
most affected in abused children. That is, there is a structural deficit in the connections
between the frontal cortex and the limbic system.

Low self-control, which is derived from low inhibitory control, correlates with more
health problems, a greater tendency towards drug dependence, and more economic problems
in the social setting. The areas of interest for self-control, that is, those that support this
function, are the inferior frontal cortex, the superior frontal gyrus, the anterior cingulate
cortex, the caudate, and the ventral striatum. All of them show differences in activity basgghon
the execution of self-control. It has been shown that abused children have less electric ¢ @

and a lower metabolism in the prefrontal cortex than the controls. Self-gon

relevant capacity because it is related to all the goal-directed processes, from&tudying ¥or

exam to saving for the future (Cowell et al. 2015).

To reach these conclusions, a study with abused and non-abus @ aged 3t0 9
years was conducted, measuring inhibitory control and working rr%‘ ith the day-night
Stroop task. In this task, the children were required to keep u mind, on the one
hand, to inhibit the presented stimulus and, on the otherytogfametheopposite stimulus. Cards
with drawings that represent daytime are presented an ren must say night, and vice
versa. The scores are obtained by counting the n er Of, cOFfect responses and the response
latency. Besides inhibitory control and wq e , memory and recognition are also
measured with the Corsi-Milner Test. In th t, children are shown a series of photos on
cards. In one condition, they should remembefythe temporal order in which the cards were
presented, and in the recognition co they should say whether or not the test card was
presented. If they recognize the tly in the recognition condition or they remember
the correct order in the te o@wory condition, they obtain higher scores. As control
task, the researchers used a Ygotor task. This task involves the bisection of lines and it
measures spatial pe@ Twelve sheets of paper with straight lines are presented to the

I

subject who is "ask ark the halfway point. The scores in the test are obtained by
measuring tl x f total deviation from the center. In this task, abused children's
perfo @i erent from those who did not suffer from early chronic stress.

at measure memory (memory, recognition, and working memory) as well
as inhihitogy’ control, the abused subjects obtained worse scores. This indicates that the

if the abuse takes place earlier, the results are worse, indicating that the time of the
elopment in which the maltreatment occurs is highly relevant (Cowell et al. 2015).
Neglect suffered in childhood also affects the linguistic capacity. In fact, early stress is
associated with language delay, both in reception and expression (Spratt et al. 2012). One of
the linguistic tests that has been used to determine abused children's capacity is the Test of
Early Language Development (TELD), which was created to be used with children aged from
2 to 6 years. If the children to be studied are aged between 7 and 9 years, the Test of
Language Development (TOLD) can be used, whereas if the target sample is made up of
adolescents, that is, participants between 8 and 18 years, the alternative is to use the TOLD-
Intermediate. These three tests measure linguistic capacity, both expressive and receptive, by

@tia skills for self-control are lower in abused children. In addition, these tasks showed
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means of various subtests: vocabulary with images, vocabulary to relate words, syntactic
comprehension, analysis of words in phonemes, articulation, etc. In these measures of
linguistic capacity, abused children obtain worse scores than the controls. Some authors
indicate that the linguistic problem found in these children is a consequence of a prior deficit
in working memory, which influences comprehension skill, especially in more difficult texts.
Obviously, the capacity of comprehension is required for a good academic performance.
In order to assess comprehension of more complex language, the test of assessment of the
Capacity of Spoken Language Comprehension (CASL) is usually used. It contains a subtest
of paragraph comprehension that measures auditive syntax comprehension in spoken
utterances. In this task, the children listen to a story and then answer some questions by
choosing one of four options described in drawings. The questions usually refer to
relationships in the text or contexts, not to the recall of specific words. Abused childten
obtain worse scores in the CASL, which is not surprising because, as mentioned, th @
score lower in the TOLD or the TELD.
The interesting aspect is that there is a correlation between the CASL cOtes a

score in working memory tasks such as the working memory sub mbridge
Neuropsychological Test Battery (CANTAB). In this task, the etaln spatial
information and manipulate it in order to answer correctly. T ed on a screen
that shows some boxes in which there are some tokens of vari at are shown to the
subject, who must then remember in which boxes Wer a particular color. One

of the advantages of this test is that besides measurlng
by the subjects (for example, always starting
Abused children obtain worse scores and u$
memory task of the CANTAB. This deficit I relevant cognitive skill could be underlying
the difficulties to comprehend more complexStexts (Desmarais et al. 2012), which would
eventually lead to a poorer academi rmance because understanding the instructions of
an exercise or the explanatlon indispensable for academic success.

Many authors have fou t allused children show a worse academic performance and
obtain poorer scores in igtel tests, and their 1Q is also lower; sometimes, one third
lower than that of c 0 were not abused (Fox et al. 2011; Mills et al. 2011; Sheridan
et al. 2011). In tressed children attain fewer academic achievements (De Bellis,
WooIIey an 3; Fishbein et al. 2009; Manly et al. 2013; Trickett and McBride-

o
0

an measure the strategy used
x is a more efficient strategy).
t strategies in the spatial working

t\Nlce as likely to repeat a year (Loughan and Perna 2014; Manly et al.
12). They also show poorer work habits and they have problems working
mdepen e

mic staff. In a study, the academic staff of abused children completed the Teacher-Child
ing Scale 2.1 to assess 32 elements that explore the social, behavioral, and academic
competences of these children. The scale evaluates four positive elements and four negative
ones, arranged in three scales, task-orientation, behavioral control and social skills with peers.
Abused children were rated by their teachers as less task-oriented and with less behavioral
control (De Bellis, Woolley and Hooper 2013; Manly et al. 2013). The academic failure of
these children is not only related to their cognitive skills; neglected children are also observed
to exhibit more behavioral problems (Fishbein et al. 2009; Spratt et al. 2012). These
behavioral problems translate into less effective social interaction in childhood and a greater
tendency towards delinquency in adolescence (Trickett and McBride-Chang 1995).

@To explore the work habits of these children, information can be obtained from the

o
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In short, the poor academic results of children who suffered early stress not only depends
on their cognitive deficits but also, their adaptation to school involves non-academic
competences such as managing their own behavior (Manly et al. 2013).

CONCLUSION

.
Chronic stress produces negative effects on the organism. Early chronic stress influences QO

neurodevelopment, leading to structural and functional changes that can be observed
throughout the life of the individual. Early stress and its derived problems are extremely
relevant have extremely high social relevance because such stress is a source of human
suffering that has cognitive, emotional, behavioral, and social consequences. Early ¢ ic
stress is a very important mediator in academic failure. ‘\

Some authors have proposed that early stress could lead to the developrgent0f i
coping skills but resilience is not a common effect after suffering from childPX auma. In

fact, women who grew up in poor environments but who were n how more
resilience than those who were abused although they grew up in ec lly*more favored
environments (De Bellis and Zisk 2014). *

There are many initiatives that are intended to minimize t N of early stress. One
of them is carried out by the World Health Organizatiofi ion on Child Maltreatment,
in which it is committed to multidisciplinary preventi ses for parents to improve
parenting styles, social workers to manage sogi@ % more adequate resources, and
health professionals to provide preventi i | treatment of the physical and
psychological health problems of children fraft early ages. Another way in which we could

contribute to minimize or prevent the effects ofjearly stress on children is to reveal, in their
entirety, the cerebral bases of the h consequences produced by early stress. Knowing
the functioning of a process can@ prevent its onset or even to reverse it.

) Q
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BSTRACT
This chapter aims to pr retical review of collaboration between schools
and families. The importancejof b@th educational contexts for the building of human and
social capital, given itsfSocCiall function, has been pointed out. So, we emphasise the

of personal ¢om children, adolescents and youths, which facilitate their social
adjustment_ & t problems as absenteeism, dropout and academic failure.
Thereforef thereSis an underlying need to support these education agents, and enhance a
collaboration between them. In this regard, the word partnership is conceptualised
rent term in the reviewed scientific literature, and the functions, expectations
and mutdal requirements perceived between families and schools. The Ecological Model
of an Development (Bronfenbrenner 1987), and the Model of Overlapping Spheres
of Influence (Epstein 1990) are mentioned as theoretical basis of international reference
ithin this field. Finally, this chapter concludes underlining the benefits resulting from
such partnership, and suggesting some methodological and educational guidelines in
order to enhance the relation between schools and families.

need to encoura% ion‘quality from both institutions as it affects the development

Keywords: partnership, family, school, quality, education, review
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INTRODUCTION. HUMAN AND SOCIAL CAPITAL:
CONTRIBUTION OF FAMILIES AND SCHOOLS

The accumulated knowledge of a society is one of its main values, being able to state that
“a society which does not invest in human capital is absolutely bound to fail, even in financial
terms” (L6pez, Utrilla and Valifio 2006, 16). Colom (2009) maintains that countries with
better human resources, such as high levels of capacity and knowledge, have greater levels of
wealth; the author recommends thus to the nations focused on increasing their human capital
to promote and optimise the intellectual and academic development of their citizens.
Meanwhile, Bernal (2005) claims that the investment in human capital contributes to
improve, among others, the work quality and to create social capital; therefore, she suggests
that nations have to face the challenge of providing their citizen with a quality educatiop

Intxausti (2010, 117) states that the term social capital mentions “the sum of curren
potential resources related to the possession of long-lasting networks which W
less institutionalised knowledge and mutual recognition relations.” This defiRition refers to
the concept of social networks, conceived as intentional partners rmal and
informal in which people acquire knowledge, values, habits ang co enges through means
of socialising. However, for that to happen, Coleman (19 i there must be: 1)
obligations and expectations; 2) information-flow capabil&@

, and 3) norms and
sanctions. Taking these aspects into consideration, it s

hat families and schools,
through their socialisation process, contributes to créate n and social capital, and to
>
se

encourage development in their community ; Bourdieu and Passeron 1977).
Therefore, it should be advisable to su e cation agents and the convenient
cooperative partnership that may be establishédl between them (Alvarez 2006; Mendel 2001;
Torio, Hernandez and Pefia 2007; Sy 2006

The cooperation between scho families constitutes a key strategy in order to
encourage the positive developmfient i and teenagers, and to prevent problems related to

poor academic performa eeism and dropout (Fletcher and Silberberg 2006;
Martinez and Alvarez ZOQu'nez, Rodriguez and Gimeno 2010; Sreekanth 2010). So, it
is considered aspan i r education quality (Armengol 2001; Martinez, Rodriguez and
Gimeno 2010; tafies 2007; Musitu, Estévez and Jiménez 2010; Rosales 2007; Sarramona
and Rodrigu Nevertheless, families present conditioning factors that may undermine
the nvolvement in children’s education.

@ SocIAL FACTORS INFLUENCING PARENT
INVOLVEMENT ON CHILDREN'S EDUCATION

The family generates human capital that contributes itself to generate social capital
according to the nature and quality of their members’ interactions: positive and assertive
communication, strong emotional ties, etc. Surrounded by a society affected by several
cultural, political, social and financial transformations (L6pez 2008; Martinez-Gonzalez et al.
2016), families are the reference point both for adults and children who made them up.
Among these transformations stand out the new challenges arisen from the information and
communication society (Castelli, Mendel and Ravn 2003), the immigration, the greater
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training and certification requirements for entering the labour market (Martinez-Gonzalez and
Pérez 2006), the remarkably rates of unemployment and job insecurity (Santin 2005), and the
continuous incorporation of women to the labour market (Lépez, Utrilla and Valifio 2006;
Navarro, Musitu and Herrero 2007). This latter aspect has progressively produced changes in
the inner family dynamics and modified the demand of involvement of all members in order
to enhance quality in the family life. However, it is not always possible to reach quality in
family life when there is not time enough to interact with the couple and/or with their children
(Martinez, Pérez and Alvarez 2007), or even when there is an only parental figure bearing the
brunt of household chores, and education and child care tasks. These inner family living
factors sometimes lead to the deconstruction of the couple relationship and the own family
configuration, giving rise to transformations in the family composition and to a heterogeneous
range of family forms. The difficulties to reconcile family, personal life and work in turpde
the parents to count on several aids and centres to take care of their children from ve
ages. Moreover, from a socio-economic perspective, the decrease J'n

opportunities and financial resources have increased the child poverty rates, b ol
relative; the latter one with percentages between 6 and 17% at Eur (& uarcaya
2013). These problems that affects citizenship, families, youth and %e associated
with the risk of presenting further socioemotional, behayifura th? cognitive, low
academic performance (Symeou, Martinez and Alvarez 20 \ enteeism problems

(Seith and Isakson 2011).

The confluence of these latter and upcoming con @kes the parents feel insecure
about raising their children, showing in many cases¢lou usion, and anxiety that hinder
the proper performance of the role of pare rti érez and Alvarez 2007). Problems
aforementioned such as the absenteeism, a ic failure and dropout, and other problems

such as risk of drugs use in adolescence, diSkuptive behaviour within schools and/or the
family are often originated in low p %o skills families (Martinez et al. 2016). This does
not facilitate an adequate devel of ghe process of primary socialisation expected from
the family institution (Alvar @Aoreno 2002); it is not always easy for parents to adapt
and organise their familyf strigtUre, their daily life, their interaction, communication and
relation patterns in ive a quality educational answer while facing the new social
challenges (Ma e%iguez and Gimeno 2010).

It is not N reference to the parent involvement in children and teenagers
educati®m, that acdording to previous researches (Sanchez et al. 2011) the level of academic
pro will be related to aspects such as family typology, socioeconomic and
cultural _level of the parents, family interaction patterns, educational styles and practices,

the earliest and most permanent influence upon the human development (Alvarez 2006;

rtinez and Alvarez 2005), the acquisition of values, beliefs, behavioural patterns,

personality features, etc.; it might condition the way and level in which the children maintain

autonomous relations within the school and society (Martinez, Pérez and Alvarez 2007;
Robledo and Garcia 2011).

Nevertheless, although the parents are the very first responsible for their children’s
education (Council of Europe 2006; Declaration on the Rights of the Child 1959; Universal
Declaration of Human Rights 1948), their socialising function is complemented with the
education system within the advanced societies. In this regard, schools act as agents of

@s and convictions about education, etc. The family, as a natural context of socialisation,



124 Lucia Alvarez-Blanco and Raquel-Amaya Martinez-Gonzélez

secondary socialisation (Moreno 2002) providing learning environments and spaces that, if
ideal conditions were met, strengthen and expand the personal development acquired by the
children within the family (Tschorne, Villalta and Torrente 1992). As with the families, there
is a need for schools to get adapted to new social demands and challenges facing processes of
continuous transformation and updating; teachers must internalise a “functional
diversification” by evolving from a role of knowledge transmission into a “driver of learning,
conflict manager, value trainer (...), socialising agent, group relations’ catalyst (...)” (Garcia
etal. 2010, 159).

Given the supplementary functions that families and schools assume within the process of
socialisation and education of children and youth (Silva 2006), the following headings within
this chapter are focused on analysing the partnership aimed to be established between them,
in order to enhance a quality education that will allow to encourage educational succe
prevent the academic failure and dropout (Alvarez 2006; Garcia et al. 2010; Musitu, Es
and Jiménez 2010; Symeou, Martinez and Alvarez 2012). .

CONCEPTUAL APPROACH TO SCJ—| < >

AND FAMILIES PARTNERX
The study of this topic is, internationally, widely s a vast number of authors

and researchs (Braster 2001; Castelli, Mendel and Ra omellas 2006; Davies 2001;
; 201%; Martinez, Pérez and Rodriguez

: Riva 007, Silva 2006; Smit and Driessen
2009; Symeou 2005, 2006; Villas-Boas 2001; WWebster-Stratton and Reid 2010).

The review of aforementioned i
partnership to encourage a grea
academic development of childién, a

afion quality in order to enhance the personal and
cents and youth (Garreta and Llevot 2007; Symeou,
Martinez and Alvarez 201 as 2003). When centres and families interact and work
together properly in @e joint decisions on the children and teenagers™ education,
their relation i’sesﬁ1 mocratic expression and a guarantee of moving towards the
achievement uality (Sarramona and Rodriguez 1999). Martinez and San Fabian
(2002 erline the“desirability of collaboration between the families and schools to become
frequent quate coordination of their educational functions to be established (Rivas

e, Villalta and Torrente 1992). It make it easier to schools and teachers to better
he social and family needs of the students, and better adapt to them the process of

holistic way to the institutional collaboration between schools, families and agents of the
community environment in order to encourage the academic success and comprehensive
development of students (Castelli, Mendel and Ravn 2003; Davies 1991; Davies et al. 2007;
Epstein et al. 1997; Martinez, Pérez and Rodriguez 2005; Phtiaka and Symeonidou 2007).
This expression includes processes related to building relationships, linking to learning;
addressing differences; supporting advocacy, and sharing power. Azaola (2011), from the
ecological systems perspective (Bronfenbrenner 1979), points to a three-fold dimension
within the study of school-family-community partnership: 1) education policies

derst
ing-learning.
A Since mid-1980s, scholars on this topic have been using the term partnership to refer in a
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(macrosystem); 2) students and their families (family microsystem) and 3) schools and
teachers (school microsystem). The school takes on a prominent role in this partnership,
understanding that the institution is indeed in charge of enhance it by setting up processes and
performances that may facilitate: 1) the communication between parents and teachers; 2) the
participation of parents in the activities at the school; and 3) their involvement in education
processes taking place in their homes (Fan and Chen 2001; Martinez-Gonzélez et al. 2008).
Symeou (2005) points out that both parents' involvement at home and in the life within the
school are conditioned by teachers' actions to encourage parents to do so. Sreekanth (2010,
43) adds that when participation rates are high, “the environment at home and also the
outlook of the children’s education in school” benefits from it.

The expression parent involvement is commonly associated with the term partnership.
Bakker and Denessen (2007), after a theoretical review and an empirical research abo is
concept with factor analysis, find in it three dimensions: 1) contact with the sch
learning at home; and 3) participation at school. In terms of parents invelvegienty ir
children’s education at home, Azaola (2011) comes to the conclusion, after @biliographic
review, that it is understood regarding two priority areas: 1) the import Xe ts attach
of teachers and schools as promoters of their involvement, regardlesssef their Socioeconomic
background; and 2) the relevance of the social class as a det d&%r participation at

0

school. In the British context, the concept parental/family I is commonly used
both in the research fields and in practice (Hoover-Dempse 2005, 106) to refer to
“psychological processes and attributes that support stevement.” Meanwhile, in the
USA Epstein (1995) suggests the expression I% home to refer to the parent
involvement in helping their children and{@ es with homework and learning. Xu
and Filler (2008) add to this concept the ideay@f diversity; that is, parental involvement may

vary according to the social and education cofgext in which families, parents and students
interact. To this must be added th t’s aspirations and expectations, as well as their

lowing headings further develop these aspects.

attitude and beliefs about educa@
FUNCT, Q?ECTATIONS AND MUTUAL DEMANDS

WEEN SCHOOLS AND FAMILIES

%Qa source of personal identity for their members (Altarejos, Rodriguez and

Bern 05); performs the key social function of educating their children, together with the
hool. ording to LOpez, Ridao and Sanchez (2004), the education at home is
acterised by a remarkably affective component of individual attachment and
onditional love for the children and the search of wellbeing. This is a substantial
difference between the education in the family and that of the school. The process leading to
achieve this family aim tend to generate, as well as satisfaction, times of frustration and
disappointment in parents, since it is a complex task (Torio 2004) and many times they lack
institutional and social support.

Meanwhile, within the school, teachers work in teams and have specific psycho-
pedagogical training to develop their educational role. Nevertheless, their influence is much
limited in time than that of the family —restricted to various school years and not along the
life cycle—, and is exerted with a lower emotional bond (Lépez, Ridao and Sanchez 2004).
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Moreover, teachers tend to present a greater global attention to the students, aiming to the
overall academic progress in class and a positive atmosphere in the centre. On the other hand,
though both the family and academic contexts provide knowledges, the school do so based on
a formal perspective, planned according to curricular and educative goals, and including
evaluation processes to assess the level of learning competences’ acquisition. Lopez, Ridao
and Sanchez (2004, 149), after a review of educational characteristics of the family and the
school, points out that both agents “differ in types and ways of interaction, in teaching-
learning strategies, in communication patterns, and in organization of partnerships.”
Notwithstanding, these authors suggest that such differences must not be considered as
dissent, alienation, enmity or conflict, but as a source of opportunities which may lead to
increase the potential of the acquired knowledge in each educational context. This can be

dropout risk. A regular and positive communication makes it possible to agljust’th
expectations and to ensure coherence between their messages and acts" i
prevention for students from learning difficulties or familiar, schoo sogia

C“family unit must

(Comellas 2006). In this respect, Santin (2005, 107) indicateg th c

always bear in mind the vital importance in requiring morg, a ucation for their

children, as the school to be the key variable in order to achi% C success at school.”
u

So, the adjustment of expectations that each educatio % d do on the other will

contribute to better enhance the development and wdents.

Families’ Expectations about the Sch

Studies about families’ expecta out the school points out that such expectations
tend to be associated to the social st d the value placed on the education (Robledo and
Garcia 2011). However, e\ general trend of families expecting from teachers’
educational guidelines o@ interact with their children in order to improve the latter
personal and agade pment (Martinez and Pérez 2006; Rabusicova 2005; Redding
2000). This ex sumes greater importance when there is learning difficulties that
anticipate ac emilure or dropout (Robledo and Garcia 2009). In such cases, the families

d and seek the teachers’ support. In this respect, a research carried out by
and Santana (2005) on the educational role of families and teachers shows that
familie me that they do have a certain lack of educational experience, and a role of co-

cator and clients within the educational system.

able 1 contains families’ expectations on the schools resulting from the analysis of
iterature review, and associated with the development of their children’s competences
(Martinez, Pérez and Alvarez 2007; Rivas and Ugarte 2014; Rivera and Milicic 2006;
Sreekanth 2010):




Y
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Table 1. Families Expectations about the Schools Regarding their Children

o

% Acquire study and intellectual work skills and habits.

0
"

Contribute to the comprehensive students’ development and their proper social adjustment.

0
o

Stimulate children's intellectual skills such as observation, comparson, categorization,
experimentation, etc., thathave anindirect impactin the team work and. so, achieve a proper school
integration.

Acquire democratic society’s values: tolerance. inclusion, respect for rules of living together,
acceptance of diversity, etc.

0
o

Encourage a rational and critical use of ICT.
Identify problems and leam how to solve them in a constructive manner.

bl o%
DR

personal (flexibility. responsibility...), social (positive attitude, motivation, assertive!
emotional (self-control, empathy...), and professional (related to one or various ﬁel%f

specific skills.
<+ Foster a secure atmosphere within the schools in order to make the students¢fee Faected agaimst |
nisk factors such as violent behaviours, drug use, absenteeism, etc.
Source: Own elaboration. .

possible attention and education for their children an ts. For its part, schools also
arouse expectations on the educational invol ofSthe¥families in order to provide an
efficient education to the students.

School’s Expectations about t?‘@‘\ilies
£z,

According to these expectations, parents look forvia @ \mls to guarantee the best
(

Some authors point out, the, exiStence of an ambivalent attitude of the teaching staff
towards the involveme mily, determining their expectations upon the parents
(Alvarez and Marti Macbeth 1989; Pepe and Addimando 2010). The teaching staff
identifies a blen | that families trespass their limits in their professional activities
and the per e importance that parents get involved in the education of their
child (@ achieve their academic goals and to make them able to adapt and apply
the i nowledge in the centre to the specific needs of daily life (Webster-Stratton and
Reid 2010

p with their children, both participating at the centre and at home (Include-ed 2011).

ese expectations point towards two perceived categories of the parent role: administrative
and educational (parenthood). According to the first one, parents are expected to participate in
management and decision bodies of the centres, associations, voluntary activities, etc.
Meanwhile, with regard to parenthood (L6pez 2008; Xu and Filler 2008), it assumes the great
relevance of the behaviour and attitude model of the parents due to the modelling and vicar
learning that children experience through the observation and imitation of parent behaviours
(Zelmanovich and Levinsky 2012). It must be noted as well the expectation that parents
should provide their children opportunities to learn both at home and in the community. Table

W@enerally, the school expects families to collaborate in the educational tasks that they

<+ Promote the access of the students to the labour market through the acquisition of knowledge ay Q \
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2 summarises frecuent schools' expectations upon families to complement and strengthen
their teaching tasks (Ainscow et al. 2013; Torio, 2004):

Table 2. School Expectations about the Families

# Hawvea positive attitude towards education in general: motivate children to the study, support school
activities, and ease the development of intellectual work habits

# Contact the teachers frequently.

<+ Strengthen the value of effort, empowenment and responsibility in the children, and the attitude of
respect for authonty and established rules at home and at the school.

# Take time to enjoy their farmilies and children, especially beanng in muind dialogue and
communication.

< Encourage healthy values and habits.

interests, sexuality, etc.). Be flexible, honest, close and affectionate.

Source: Own elaboration.
*

In this exchange of mutual expectations between families N;% Rivera and Milicic
(2006) warn that, generally, the school does not tend ifto consideration family
diversity, which should condition parent involvement: and typology, socio-cultural
level, work and economic aspects, academic and Xpectations upon their children,
etc. Notwithstanding, bearing in mind thi i cial to adapt from the school the
adequate measures to encourage family i ement and trust in teachers work; it also
contributes to improve school and educational quality (Portillo-Torres 2015; Rodriguez,
Martinez and Rodrigo 2016). Ulti what is important is that both agents reach a
consensus on the education m Idren and youth, and define from a democratic
perspective the specific ro t efch agent is going to play within, leading so to the
education quality (Bernal Guardia and Santana 2005; Sarramona and Roca 2007).
A suggested modelgisyineluded in the Figure 1, which summarises expectations and

collaboration challe thin the schools and the families:
%O Mutual exchange and adjustment of expectations,
knowledge and skills
i Two-way. l
communication
Families <4 B Schools

T T

Definition of agreements on education
goals, criteria and strategies

Source: Own elaboration.

Figure 1. Shared Responsibilities between Schools and Families.
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The model suggests that there must be, at least, the concurrence of three aspects in order
to ensure an ideal family collaboration: 1) exchange of knowledge and skills, and mutual
adjustment of expectations; 2) agreement on education goals, criteria and strategies; and 3)
two-way communication. This model, based on communication and interaction, lead to
consider some other models accepted by the scientific community due to their relevance to
understand and encourage collaboration among schools, families and the community in which
they both interact.

EcoLoGicAL MODEL OF HUMAN DEVELOPMENT AND MODEL
OF OVERLAPPING SPHERES OF INFLUENCE TO ENCOURAGE

COLLABORATION BETWEEN SCHOOLS AND FAMILIES g\

Ecological Model of Human Development (Bronfenbrenner l%ﬁ\Q
The Ecological Model of Human Development by Bronfrenbrennefi(19 S based on
the assumptions of the General Systems Theory by von Bergala ) and the Field

Theory by Lewin (1951) (Intxausti 2010). It is represented % circles in constant
interaction which refer to different systems or envirgn X&unding the individuals
(ontogenetic system) and affecting directly and indir ir’development: family and
school (microsystems), community environment (exo8ys . general social environment
(macrosystem) and reciprocal interactions b of them (mesosystem) (Redding 2006).
The microsystems of family and school ex ost nfluence upon the developing human
being through their direct and active linkingQwith them (Martinez and San Fabian 2002;

Murillo and Krichesky 2015); the ir@als learn within about beliefs, roles and standards
t

on social, ethical and moral behaui t would allow them to get adapted to its internal
functioning (Xu and Filler 200
What happens withj 0 microsystems and their interactions through the
mesosystem, gains pagti relevance regarding relations between schools and families. As
stated earlier indthi r’the way in which both agents are perceived and communicate
with each oth \ ditions the psycho-pedagogical practice, the education quality, and
the ac ir@i f the students (Epstein 2011; Portillo-Torres 2015). In respect to family
micr@sys 0 (2010) claims that the parents involvement at home (parents support;
rules “establishment and compliance; personal and academic expectations; intellectual,
ltural academic values; etc.) have a more critical impact on the academic progress of
hild or adolescent than the activities developed by the families within the school. This is
e relevant if we consider the current scheduling constraints of most of the families to get
involved within the schools, due mainly to employment issues (Rodriguez, Martinez-
Gonzalez and Rodrigo 2016). Nevertheless, Martinez-Gonzalez (1992) claims that the
parents’ participation in the schools is important because it may be considered as a way of
community intervention and involvement, as well as psycho-pedagogical support for the
school, especially in cases of students with learning difficulties, academic failure, and dropout
(Bermejo, Martin and Ayala 2006). In line with Rabusicova (2005), Rodriguez, Rodrigo and
Martinez (2015) and Sreekanth (2010), the school-family cooperation positively correlates
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with students’ academic performance, social competence, and personal and group status
improvement.

In this regard, a suggestion to encourage parental cooperation is to develop action-
research studies with families to detect their needs for involvement and to organize actions
accordingly (Constantino 2003; Martinez and Pérez 2006; Rabusicova 2005). Likewise,
Alvarez (1998) empathises the interest of this cooperation to be carried out also with
professionals from community entities as well (exosystem) such as the health system, social
welfare, associations and other social or education institutions. The ultimate purpose is to
build intersectoral networks in order to bring benefits to the whole education ecosystem
(Azaola 2011; Castelli et al. 2011). This idea leads to consider the Model of Overlapping
Spheres of Influence by Epstein (1990).

The Model of Overlapping Spheres of Influence (Epstein 1990) 4

Most of the research carried out at least in the two past dec u peration
between family, school and community take into consideration th %Overlapping
Spheres of Influence, proposed by Epstein (1990, 1995, 2011)®T h%\ istic approach to
educational cooperation (Deslandes 2001) explained by the X f three spheres —
family, school and community— which, conceptualise ioh and learning contexts,
intertwine and overlap around a central space associa eveloping subject (student).
This model underlines the need to conceive the.scheol earning community” where can
be found “educators, students, parents, @ partners who work together to
improve the school and enhance students’ leqgiing opportunities” (Epstein and Salinas 2004,
12).

In order for this to happen, thre pects must be taken into account: a) consider the
student as an active agent wi ily-school relational process; b) recognise the
relevance of teachers, pare %dents to cooperate for the global benefit; and c) think
about the forces which may gether or pull apart the families and the schools: time
(Force A); characteri ues and education styles of the family (Force B); and that of the
school (Force Cﬁ D%s 2001). The nature and sense of these forces would establish the
quantity and he collaborative activities. The aim of the model —to enhance
com @U munication and cooperation between school, home and community—

i by organising actions which Epstein (1990, 1995) classified in six
ese typologies are summarised in Figure 2:

mmunity entities given its positive correlation with learning and academic performance
vies et al. 2007; Epstein and Sanders 2006; Fletcher and Silberberg 2006; Hiatt-Michael
2010) and its potential to prevent absenteeism, academic failure and dropout (Martinez-
Gonzalez et al. 2008; Symeou, Martinez-Gonzalez and Alvarez 2012). The greatest potential
of this partnership is achieved when its actions are performed from a proactive and preventive
approach, not awaiting until learning difficulties or behavioural problems arise (Epstein and
Sheldon 2002). From this proactive approach, the benefits of this partnership are visible not
only among the students, but in their families, teaching staff and the school as well.

@T@his model emphasises the need to encourage the cooperation between schools, families
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TYPE 1:Parents’ basic obligations toward their children (Parenting): Help the families in
exercising their parental role with parenting and education tasks: understanding their children
development; satisfaction of physical, biological, emotional and material needs (specifically to
improve the study sphere), etc.

TYPE 2: The schools™ basic obligations towards children and their families (Communication): |
Reference is made to a two-way communication between parents and teaching staff about
syllabuses and school organization, academic progress of students, training expectations, family
characteristics related to employment or economic issues, etc.

TYPE 3: Parental involvement at school (Volunteering): It refers to the voluntarv participation of |
the family in after-school activities, supplementary or special events. It also envisages the |
possibility of training teachers in order to work with volunteers who shall support students and
school as well.

TYPE 4: Parental involvement in home leamning (Learning at home): Encourage of parental help |
and involvement on learning activities of the children at home, as well as dialogues about school

day and life, parental attitude of support and motivation for the study, etc. It is added as well the |
possibility of the teaching staff to design learning activities to be carried out at home in order to
enhance the familiar exchange and discussion.

TYPE 5: Parental involvement in decision-making (Decision making): Family involvementg
decision-making and management bodies within the school as the School Board. It
effective involvement in Parents Associations.

TYPE 6: Collaboration with the community (Community participagn):
existing resources and services within the community for families, stud
cultural organizations, health services, etc.

Source: Adapted from Epstein (2011) and Martinez, Rodrigueg a

Figure 2. Areas of Cooperation between School and Family.

BENEFITS OF THE COOPERATION BETWEEN
FAm AND SCHOOLS

The positive effects originated f e cooperation between families and schools have
been mentioned by many (Forest and Garcia-Bacete 2003; Garcia-Bacete 2003;
Martinez 2004; Martinez-@onzalez and Paik 2004; Martinez, Rodriguez and Gimeno 2010;
Pepe and Addiman 0PRobledo and Garcia 2011; Webster-Stratton and Reid 2010).
These positiv ; xtended to the whole education community and, especially, to the
involved in this partnership: the student, their family and the teaching
staffTab
scholafs’in this area.

As e seen in the Table 3, partnerships between schools and families are interesting

enriching. Therefore, it seems relevant the school to aware the families of the important

hey play for reaching the education success of their children, the optimal performance of
the family unit, and a satisfactory atmosphere at school and between parents and teachers.
They hence become efficient agents of educational practice (Sreekanth 2010).
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Table 3. Positive effects of family-school partnership

Positive effects of Family-School partnership

Effects on the students

Effects on the family

Effects on the teaching staff

Improve the academic
performance and reduce the
academic failure(Alvarez and
Martinez 2016; Bakker and
Denessen 2007; Epstein and
Sheldon 2002; Fan and Chen
2001; 2003;
Martinez-Gonzalez et al. 2004;
Martinezet al. 2009; Robledo

and Garcia 2009; Romero 2010)

Garcia-Bacete

=  Better attitude and

motivation towards school

and study activities(Garcia-
Bacete 2003; Martinez 1992)

=  Greater access to

postsecondary studies (Garcia-

Bacete 2003; Robledo and
Garcia 2009, 2011)
= Better school

adjustment(Garcia-Bacete
2003)

behaviour (Bakker and
Denessen 2007; Hornby and
Witte 2010; Martinez
Webster-Stratton

2010) ¢

Incr
(C%ee 2003;
004 Romero 2010)
Be

social skills

Improve intellectual level
and linguistic skills(Martinez
1992; Martinez et al. 2004).

=  Greater class attendance
and less absenteeism(Epstein
and Sheldon 2002; Hornby and
Witte 2010; Martinez 2004;
Martinezet al. 2009; Robledo

and Garcia 2009, 2011)

Overall improvement of

@self-

Greater education and professional
expectations their
children(Alvarez 2006; Torio, Hernandez

and Pefia 2007)

upon

Greater satisfaction with the
parental role and the development of
positive parenting skills(Garcia-Bacete
2003; Hornby and Witte 2010; Robledo
and Garcia 2009)

= Greater perception of parental self-
1996;

Martinez-

efficacy (Davies and Johnson
Hormmby and Witte 2010;
Gonzélez et al. 2016)

Better communication with their

children, especially within schoo

activities(Robledo and Garcia 20

Better  attitude tow

teaching staff(Alvarcz d

2016; Martinez

=9

a

education servic ledo and Garcia

2009, 2011;

Rome 2010; Symeou,

for

culturally

gressing in order to better help their

n with their studies (Hornby and
itte 2010; Nyarko 2010; Redding 2006)

Better of
organisation and functioning of the
school(Hiatt-Michael 2010; Martinez
1992; Murillo and Krichesky 2015)

. appreciation the

Greater communication with the
school, greater involvement within the
school(Hiatt-Michael  2010;
Gonzalez, Rodriguez and Gimeno 2010)

Martinez-

and other community institutions and

measures (Martinez 1992)

=  Greater satisfaction with the
relation between parents and
children(Anderson and Minke 2007;

Castelli et al. 2011; Epstein 1990, 1995)

Better attitude towards
the families (Deslandes 2001;
Hormby and Witte 2010;
Martinez and Alvarez 2005)

Greater professional
satisfaction and motivation to

teach (Deslandes 200; Garcia-

Bacete 2003), and better
professional  skills  (Alvar
2006)

= Greater fre

quality to
student. incz 1992)

iciency and

labour
ance(Epstein 2011;
) ornby and Witte 2010; Rivas

=)

and Ugarte 2014
= Greater personal
commitment with the

teaching-learning
process(Garcia-Bacete 2003)
More

student-centred
curriculum(Alvarez, 2006;

Martinez and Alvarez

2005:;Redding, 2000, 2006)

- of

social
of

2003;

Greater assessment

teaching and
competences
teachers(Garcia-Bacete

Hornby and Witte 2010)

Source: Own elaboration from a bibliographic review.
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CONCLUSION AND SUGGESTIONS ON EDUCATIONAL PRACTICE

Bearing in mind the ideas and models mentioned along this chapter, it therefore seems
advisable to reflect on the appropriateness of analysing how to establish the cooperation
between teaching staff and families within the schools in order to identify needs, and
encourage measures which meet these needs. Accordingly, the activities taking place and
those potential activities that might be incorporated, the level of involvement, the determining
factors, and the level of satisfaction reached may be reviewed. In this respect, it can be
retrieved the methodological proposal of action-research presented by Davies and Johnson
(1996) and Martinez and Pérez (2006), and studies carried out by Martinez et al. (2009) and
Martinez, Rodriguez and Gimeno (2010), taking into account the six types of involvement
proposed by Epstein (2011).

As a final conclusion, this chapter emphasises the importance that cooperation b
family and school must be considered as a priority topic in education poligie
projects and practice at school to improve the education quality, the acad& ccess of
students, and prevent from academic failure, absenteeism and dropout a artinez-

Gonzalez 2016).
‘\‘b
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Homework is a daily @ dents’ routine. However, it not only concerns

students. Teachers an e so have important roles to play in the homework

process. Students’ act@ success on homework depend on the quality and quantity

of tasks teagher , the amount of time students spend doing homework, and their

time manage working on an assignment. These variables are associated with

academi ac&went, but in different ways. Teachers select or design and assign

eworky to Jstudents, prepare students through class lessons, and follow up with

s after the homework is completed. Some teachers correct and grade homework,

wh thers do not. The feedback teachers give to students about their work may

affect student attitudes about future assignments and academic achievement. Parents’

@ctions to control or support their children’s homework behavior and completion of tasks

A may affect student attitudes and their academic achievement. There are many kinds of

parental support and control that promote positive and negative reactions from students.

O Although the debate about the value of homework always gets attention in the news,

research continues to focus on increasing understanding of the roles of teachers, students,

and parents in the homework process, and the results of homework on student
achievement.
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INTRODUCTION

Homework is a topic of interest in education and, more broadly, in society. Homework
refers to tasks assigned to students by teachers to be completed in non-school hours (Cooper
2001). This definition sounds simple, but researchers understand homework as a complex
educational tool. There are variations in the quality of homework assignments, the quantity or
length of tasks, participants and contexts, and the nature and results of the homework process
(Cooper 2001; Cooper, Robinson and Patall, 2006; Corno 2000; Epstein 2011; Warton ).

A persistent concern is whether doing homework is beneficial or not for_stt @
academic achievement. Many studies show that homework benefits students (€00 X

ing“study
rautwein

Patall, Cooper, and Robinson 2008; Walker et al. 2004), by improving or r«X
et al. 2006). Even students acknowledge that homework helps them tEa Caooper 1989).

habits, responsibility for learning, and attitudes toward school work (

It is well known that one of the main purposes of h {wo give students an
opportunity to practice and review content learned in class. %
dNE i C

crease mastery may
help students retain knowledge, process informatigg ease critical thinking.
Homework helps parents learn about what their chil arning in class and this can
strengthen school and home connections (Epstgim a@ dorhis 2001).

Homework also has long-term effec Sfu such as helping them learn more
efficiently during free time, improve attitud ard school, and strengthen study habits and
abilities. One of the most often reported results'@f homework is to help students develop time

management and study skills (Schun immerman 1998).
In short, across studies, }Q s shown to have direct and indirect effects on
e

students’ academic skills sitive student behaviors such as self-discipline, time
organization, curiosity, and pr solving skills (HMI for Education and Training in Wales
2004). Homewc{k a@ es parental involvement in students’ learning (Cooper 2001). It
is generally accept well-designed homework can have these combined effects on

students and arents, and should be assigned by teachers.

re%rs highlight negative effects of homework on students and on contexts
(Bar alovec and Buell 2001), such as increasing gaps in learning of high and low
achievi dents, decreasing motivation, increasing anxiety or boredom, and restricting

per, Nye and Lindsay 2000).

Still others suggest that homework can increase family conflicts, disrupt family daily
life, or decrease their free time that parents and children have together (Jackson 2007,
Marzano and Pickering 2007; Ohanian 2004). For example, students who lack good
supervision may do the wrong assignment or do an assignment in the wrong way. Poorly
designed assignments make students see homework as boring or busy work, which may affect
attitudes toward particular school subjects (Cooper et al. 1998; Warton 2001; Xu 2004). Low-
quality homework can damage students’ short-term learning and long-term attitudes toward
education.

ts’ free time for other activities (Bent-Hills 1988; Friesen 1979; and Muhlenbruck,

Q
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In their studies, researchers have reported on the positive and negative effects of
homework (Cooper 2001). Taken together, the knowledge base is clear that well-designed
homework at appropriate levels of interest and challenge will help students practice,
strengthen, and master skills and complete creative work (Epstein and Van Voorhis 2012).
Despite countless studies that confirm that students who do homework do better than similar
students who do not, there are lingering questions about which students benefit from
homework, in which subjects, and how much. Studies of homework advantages and
disadvantages in specific subjects and with diverse populations are needed to confirm or
refute the emotional demands to reduce or increase homework.

This chapter summarizes research on the different roles of the key agents in the
homework process—students, teachers, and parents. The extant studies also help identify gaps
in knowledge for future research, and the development and evaluation of interventions based
on key variables that positively affect the success of students in the homework process @ >
first section, studies about student involvement in homework show diffe iNdin
depending on what homework process variables are considered. Secondly, the s

teacher involvement in homework highlights the important role of t esi g high-
quality assignments, checking homework, and giving students feedback aligut their work. The
last section, parent involvement in homework, summarizes the%ele arents’ roles on

students’ involvement in homework, the different ways X y be involved in

homework, and their different relationships with studen@ hievement.
)

STUDENT INVOL OMEWORK

studies generated important result the relationships of homework variables with
academic achievement (Keith 1982; ein et al. 2002). Recent studies added attention to
the contributions of other yatiables,Jincluding students’ cognitive abilities, motivation, and

conditions under which )‘@ is completed (Cooper et al. 2006; Marzano and Pickering

In the past few decades, studies Eere conglucted of many aspects of homework. The

2007).

One new diregti@f in Studies of homework focuses on the student’s role in the homework
process (Pan l. . Topics include the student’s interest, usefulness about homework,
rn fTrautwein et al. 2006; Hong and Milgram 2000), quantity of homework
e spent on doing homework, and homework time management (Nufiez et al.
2013; T ein et al. 2002; Trautwein et al. 2009).

Trautwein et al. (2006) proposed a theoretical model of homework that combines
ents of expectancy-value theory (Eccles and Wigfield 2002), self-determination theory
Peci and Ryan, 2002), and research on learning and instruction (Brophy and Good, 1986). In
the Trautwein et al. model are three pillars that affect the assignment and conduct of
homework -- teachers, students, and parents). The model predicts that students’ achievement
is explained in part by student involvement in homework. According to expectancy-value
theory, student involvement is partly explained by motivational variables joined to homework
(expectations and values) and these variables are partly explained by student variables,
context variables and parental involvement variables. The expectancy component reflects the
student’s belief in being able to execute goal-oriented behavior successfully (Zimmerman,
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Bonner and Kovach, 1996). The value component addresses question such as: How important
is to do well in the domain in question (attainment value)? Does the student enjoy engaging in
the activity (intrinsic value)? Does the student expect any benefit from the activity (utility
value)? Does the activity require a high quantity of effort (cost)? Warton (2001) asserted that
the utility and cost components are particularly important in the homework process.

This work suggests that the nature and extent of student motivation to do homework
contributes to the relationship between homework completion and student academic
achievement (Trautwein et al. 2006). A student’s motivation is affected by teachers’
instructional approaches in class (Rosario et al. 2010). Research on classwork suggests that
students’ motivation also is affected by approaches to and components of homework,
including time management, time spent, and quantity of homework completed.

Students who are highly motivated to learn tend to do more to complete their assignm
(Ryan and Deci 2000; Trautwein et al. 2006). In short, the student’s motivation or p
interest affects the investment in homework assigned by teachers. In this way e
central to their schoolwork, homework, and learning.

Studies have mainly reported that student motivation and self-r learnthg affect
student learning and classwork. There is more to learn about the ctions of student
motivation, level of ability, and the homework process. . %

One promising direction builds on the results of studies i ent when students

—

exercize deep vs. superficial learning in class. Deep lea 0 result of complex and
challenging assignments that require close reading, att e ails, and creative thinking.
Superficial learning occurs when assignments ike passive attention and the ingestion and
memorization of information.

When applied to homework, the contra! deep vs. superficial learning may affect how
much students learn by completing assignme Bembenutty and White (2013) claim that
positive results occur when students ework based on deep learning and when students
have high interest and positive atti out their work. Positive attitudes combined with
well-designed and challengi omework assignments contribute to increased academic
achievement in specificeSub Ufiez et al. 2014) demonstrated that students who
experienced deep legumi ivities had higher academic achievement.

One early s @ted that the quantity of homework completed was more important
for student ach an the quantity of homework assigned by the teacher (Cooper et al.
1998 s%t at this also may affect student motivation. In new studies, it will be
imp ¢ Clear about the meaning of “quantity” in homework studies.

, research confirms that students who do their homework get better marks than

ity of homework done (as a proportion of the total homework assigned) as a predictor of
dents’ academic achievement (Regueiro et al. 2015a; Regueiro et al. 2015b).

Time spent doing homework also has been studied as an influence on achievement. Data
analyses confirm that more time spent on homework, especially in higher grades, has a
positive effect on achievement (Keith, 1982). Others have pointed out that it is important to
distinguish between quantity and quality of time spent (Nufiez et al. 2013). This is
complicated because it is difficult to systematically measure the quality of time on homework.
Some have done so by measuring self-reports of whether students are focused or distracted
while they complete homework (Nufiez et al. 2013). Positive correlations of time spent on
homework and academic achievement should be carefully studied because extra time may be

@ﬂar students who do not (Cooper 1989; Trautwein et al. 2002). Several studies use the

N2
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needed by students who have knowledge gaps or learning disabilities. A common homework
assignment may take a quick-learner a few minutes and a slower learner many minutes to
complete, creating a negative correlation between time spent and resulting student
achievement.

Some studies have tried to unpack those relationships. For example, Trautwein and
colleagues reported that students who spend more time on homework are not necessarily
better or brighter students (Trautwein 2007; Trautwein, Lidtke, Schnyder et al. 2006;
Zimmerman and Kitsantas 2005). Some students need more time to focus on the assignment
or get motivated. At the same time, these authors recognized that students effort on
homework is not always related with time spent on those tasks. It seems, then, that the quality
of homework (measured objectively) and the quantity of homework completed reported by

consider students’ starting abilities and time spent to fully understand whether ang
student achievement is affected by motivation to do homework, the‘q
assignments, time spent, and quantity of homework completed.

Looking across studies, students’ homework time management or ehavior
may play a more important role for increasing achievement than ti %\ homework.
This suggests that it will be important for researchers to measdr % tudents manage
their time and the quality of assignments, rather than too-si &( es of time spent to
fully understand students’ participation in and results ofithe ork process.

Extent research on students’ roles in the homew s indicate that future studies
need to be deliberate in selecting variables tte erstand specific processes and
outcomes. There are many factors that a igh and quality of homework that is

assigned and whether and how students att nd complete their assignments. Researchers
must be clear about which variables to meaSlre to address new questions about student

motivation, student behavior, and re achievement.
TEA@ OLVEMENT IN HOMEWORK
Research is inJidentifying details about teachers’ roles in developing assignments
that promo roductive homework-related behaviors and positive results academic
achi nt%er more students. In part, because homework has been traditionally considered
an “ 00l” task over which the teacher has no direct control (NUfiez et al. 2014), it has
been e r researchers to avoid attention to the important role the teacher plays in

eloping, designing, and assigning homework.
ome attention has been given to teachers’ feedback on homework after it is submitted
d back in the school under teachers’ control. Teachers’ feedback to students on homework
has been shown to be important for improving students” work and test scores (Cooper et al.
1998; Rosério et al. 2009; Warton 2001).

Teachers’ provide guidance and feedback to students at two points in time. First, when
the assignment is made, teachers may take time to explain the assignment and approaches that
students should take. Then, after homework is turned in, teachers may review, correct and
grade the work or provide other written or oral feedback. The results of teachers’ feedback to
students were reported recently by Trautwein et al. (2009), who found that students were

N2
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more likely to strive to do homework when they knew that the teacher will give feedback.
Similar conclusions were reached in a recent study of a large sample of teachers from
different countries (Murillo and Martinez-Garrido 2013). Results of that study showed that
homework assignments may be counterproductive if they are not corrected in class to help
students learn how to troubleshoot their errors and how to improve the quality and accuracy
of their work.

Other studies explored whether teachers’ written comments on homework were useful to O .
students (Black and William 1998). In an early study, Walberg, Paschal and Weinstein (1985)
found a positive impact of teachers’ evaluations and comments on students’ academic
achievement. Others reported that students improved understanding and were able to correct \
mistakes if teachers provided feedback and corrections on homework.

An interesting study by Rosario et al. (2015) analyzed the effects of five typgs)of
feedback or follow-up on homework (i.e., checking homework completion; ans ‘)
questions about homework; checking homework orally; checking homewaqrk oard;
and collecting and grading homework). In the study participated 26 teachers lish a5

Foreign Language (EFL). They were randomly assigned to one eedback
interventions. Once a week for 6 weeks, the EFL teachers used edback/follow up
%2 E

strategy they were assigned. At the end of 6 weeks, students €o FL exam. The
results showed that three types of homework follow-up practi % ecking homework

orally; checking homework on the board; and collectingyand®gsach omework) had positive
impacts on students’ performance. Also, the effe @ affected by students’ prior

knowledge. Students’ prior knowledge contributedgto riations in the efficacy of each
feedback strategy. For example, within t g ecking homework on the board,
students with lower achievement gained rom the experience than did students who
started at a higher level of achievement.

Cooper et al. (1998) point out achers are responsible for selecting the type of

assignments before the studentsitakefthem home. These authors guided teachers to design or
assign homework accordi nts’ ability levels to avoid making students bored (if too
ifficult). Epstein and Van Voorhis (2012) summarized specific

easy) or frustrated (i
purposes for h8me .g., practice, preparation for the next lesson, peer interactions,
parent-child @ , and others), and suggest that teachers identify the purpose of an

homework to assign to studegg give examples or answer questions about the

assig t inord design the activity for that purpose. By giving attention to the design

ers will know that the homework is meaningful, parents will see the value
in homework; and students will improve their attitudes about taking time to do the work.

@Iiesu s of research on teachers’ roles in the homework process highlight the importance

igning motivating, high-quality assignments based on students’ interests and abilities;
A ducting introductory discussions to clarify the assignments; and providing clear and useful

feedback to students. These findings also suggest the need for organizing school-based
training for teachers on these strategies.
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PARENT INVOLVEMENT IN HOMEWORK

Parental involvement has been defined as “interactions between parents, schools, and
children to promote academic achievement” (Epstein 1995; Hill et al. 2004). It can take many
forms in all aspects of the educational process. Epstein identifies six types of involvement
(parenting, communicating, volunteering, learning at home, decision making, and
collaborating with the community), each with hundreds of practices that educators and
families may activate to support student success in school (Epstein, 1995). Type 4, learning at
home, includes homework, which others also agree is especially relevant to parents and to
students (Katz, Kaplan and Buzukashvily 2011; Wilder 2014).

The peculiarity of homework is that is assigned to be done at home, away from teachers’
direct supervision and in an environment where parents are supervisors. This gives par
important role in the homework process. Not all parents get involved with their chil
homework and not all who are involved do so in the same way. Most pare
consider helping students with homework as one of their responsibilities
Voorhis, 2001; Hoover-Dempsey, Bassler, and Burow 1995) and bel
help improve their children’s achievement (Epstein, 1986). Interesti ,
that when parents help them, they do more to study, comple [ %

0

ing so will
dents report
and perform better
in a more efficient,
ement in homework are

at school. When parents are involved, students report doing
effective, and focused way. However, the connections

complex, and relationships between parental invo homework and students’
academic achievement are varied and influe @e us factors (Patall, Cooper and
Robinson, 2008).

Most studies show that parental invol nt in homework has positive effects. In an

early study of the intervention to e e parents with children on homework (Teachers
Involve Parents in Schoolwork - T@ United States, it was noted that students in the

middle grades significantly en if writing scores (Epstein, Simon and Salinas 1997)
if students conducted activiti @quired conversations with parents about language arts.
Recently, quasi-experimefital, 1ongitudinal studies were conducted of the results of TIPS over
two years in mgth ( grades) and language arts and science (middle grades). TIPS

assignments require@” stlidents to conduct interactions, interviews, experiments, and
exchanges with parents. The studies indicated that at both the elementary and middle level

and i hreg subjects, students in TIPS classes has more family engagement, more positive
attit t homework, and more positive learning outcomes (i.e., homework completion,
standardi ests in math and language arts, and report card grades in science) than similar

homework such as setting a time and quiet place for homework and providing help to
students enhances achievement (Deslandes et al. 1999). Further, a meta-analysis of scores of
studies reported positive effects of parental involvement on students’ attitudes about
homework and connections with academic achievement (Patall et al. 2008).

Other studies suggest that the type of parental involvement on homework is critical,
including providing quiet space and materials for homework, interacting with teacher about
homework, monitoring completion, making rules about when, where, and how to do
homework (Hoover-Dempsey et al. 2001).

ents in non-TIPS comparison classes (Van Voorhis 2011).
A ther correlational studies also showed that traditional strategies of parental involvement
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It is said that the most effective forms of parental involvement support the child’s
autonomy or self-direction and provide clear and consistent guidelines about completing
homework (Grolnick and Ryan 1989; Pomerantz, Grolnick and Price, 2005). Cooper, Lindsay
and Nye (2000) also found that parental involvement in homework in the form of children
autonomy was associated with higher test scores, class grades and homework completion and
direct aid was associated with lower scores and class grades.

It is clear that conflicts, control, and excessive pressure between parents and children
about homework are negatively related to academic achievement (Karbach et al. 2013). By
contrast, students’ perceptions of strong support from parents is positively related to
achievement, but students reported negative results when parental involvement was based on
control and excessive pressure. Pomerantz et al. (2007) indicated four qualitatively different
but dynamically related dimensions of parental involvement in homework: a) autgp@my
support vs. control, b) process vs. person focus, c) positive vs. negative affect, and d) f @ ~
vs. negative beliefs (about children’s potential). Lorenz and Wild (2007) og th ‘
proposed four different, but related, dimensions of parental involvement i ework:

autonomy supportive practices, b) control, ¢) structure and d) emotionafi 4
In a recent study, Ndfiez, et al. (2015) identified two approach aWGntal support
and control) as the most relevant dimensions of involvemen® 'n% k and students’
academic achievement. Parental involvement based on m ides students the
appropriate environment to do homework and help if theygfeed ing the process. On the
contrary, parental involvement based on control puts students to do their work or
punishes students if they do not do their homeworkqThiS\addsa degree of conflict or hostility
to the homework process. Nufiez report st esults based on Spanish students’
perceptions of parental involvement at the seégafidary school level. Specifically, results of this
study showed that perceived parental control S@stains a negative relationship with academic

achievement, as was shown by othe ies previously (Dumont et al. 2014; Karbach et al.
2013). Students’ perception of pport has a positive relationship with academic

achievement, confirming and extendihg results in other studies (Cooper et al. 2000; Dumont
et al. 2012; Pomerantz, ni rice 2005).
e

Studies of spegifi ntal involvement variables (i.e., interaction with teacher,
homework mani , lomework supervision, and homework correction) were linked to
the quality o s"Homework and the level of student achievement (Walker et al. 2004).
1sQ, focised on the impact of parents’ conceptions about their own involvement
omework. In a study conducted at the University of Minho, Portugal
(Rosarig et al. 2015), parents of 4th grade students were interviewed to better understand their

omy, learning control, and learning incentives and three ways of parental involvement
trategies developed when involved (subsidiarity, collaboration and controlling emotions).
In the first aspect category, subsidiarity, parents reported that, in order to help children to be
autonomous in their homework, they should not do their children’s homework. The second
aspect category, collaboration, describes the willingness of parents to help the children to
study, organizing the study environment and teaching them relevant learning strategies to
complete their tasks. The last how aspect category, controlling emotions, is directly related to
the parents’ actions to cope with children’s negative emotions while doing homework. These
results extend those reported for students at the secondary school level (Lorenz and Wild
2007; Pomerantz, Moorman and Litwack 2007).

@wf on parents’ homework involvement. They identified three approaches: promoting
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PROGRAMS TO IMPROVE PARENTAL INVOLVEMENT
IN HOMEWORK

Most parents want to know how to help their children at home at each grade level. This
type of involvement is most difficult for schools to organize. It requires clear and on-going
communications by every teacher with all families about how to interact with their children
on learning activities at home.

To meet parents’ requests and to help them experience realistic and positive connections
with their children on homework, researchers worked with teachers to design an intervention
called Teachers Involve Parents in Schoolwork (TIPS) Interactive Homework. With TIPS,
teachers can keep all families informed and involved in their children’s learning in a
particular subject throughout the school year and help students complete their ho
(Epstein and Van Voorhis 2009).

Research on TIPS is reported above. In general, the intervention helpsysolve,s
important problems with homework: \

e Enables all families to become involved.

*
e  Makes homework the student responsibility and does$n’t %ts to teach subjects
they are not prepared to do.

e  Asks students to share and enjoy their work ant heir families.
o Allows families to request other informationNfromst€achers in a home to school
communication. Q
are

e Measurably increases the numb who become engaged, improves
students” homework completion, attitides about homework, and skills.

With TIPS, homework beco %-Way partnership involving students, families and
teachers at the elementary, middle an school level.

There are other hom i ntions designed to help parents and students talk about
schoolwork at home, nd“his colleagues (Moll et al. 1992; Gonzalez and Moll 1996)
developed curritula% es focused on students’ cultural backgrounds. Families’ “funds
of knowledgeZ \ fiez and Greenberg 1992) are shared in the classroom and then
linked or@. or example, students could be asked to explore or apply a parent’s fund
of kfow if a student finds how a mom uses math in sewing (Gonzalez et al. 2001),
how workergjin many occupations use reading and math to build a house (Mehan, Lintz and

ills 1 . These school-family-community connections help students see that, regardless
mily racial, cultural, or linguistic backgrounds, families and neighbors have useful,
resting, and enriching skills that can make homework assignments more interesting.

Corno (2000) suggested that teachers could design homework to spark students’ creative
thinking, talents, community service, and problem solving. This may include projects done
with a parent or family partner or with a friend instead of working alone. Students whose
teachers guide writing projects in school may enjoy interviewing a family partner about topics
for stories, poems, or commentaries on family events, photographs, and other home
experiences.

Another approach is called homemade homework (Epstein 2011). Periodically, children
and parents may design a family-related activity for homework. For example, students and
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parents may elect to write a letter to a relative; draw or take a photo of something important to
the family; plan activities for a family trip, review a movie or TV show, or consider other
interesting activities to complete for homework. In this case, every student in a class would
have a unique homework assignment. Research is needed to study how self-direction or
subject specific skills are affected by this design.

The home conference, originally created by a middle school educator, is another potential
design for improving the homework process and involving parents with students in
productive ways. For a home conference, students select a few examples of their writing or
other school work, read or discuss the collection with a family partner, and write a reflection
on the suggestions or reactions they receive. A study of this practice would explore whether
or how the student and/or the parent benefit from the discussion.

These and other innovative homework interventions require systematic developme
show how these interventions can be implemented in schools and classrooms with

populations of students and parents. Research is needed to discovegw
interventions affect student homework habits and learning.
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ABS CT

Recent scientific litera @ the potential of computer based learning
environments as tools for tea€hin earning. At the same time, some difficulties have
been found when col s face learning in computer hypermedia learning
contexts. Lack of expeki ith virtual platforms, insufficient prior knowledge about
learning coatent ith a lack of self-regulatory and metacognitive processes
represent a rifical obstacles that largely determine student performance. This
chapter N w the most relevant obstacles than students usually find when
leasnipg b a uter based environment. In addition, a review of some intervention

ogr. vided concluding that it is necessary not only to improve learners” skills,
alsofjthe prevention of behavior derived from such difficulties, such as the
pr ation or lack of academic integrity.

A@vords: CBLEs, higher education, learning difficulties, procrastination
O INTRODUCTION

The knowledge delivered to the students through computer-based learning environments
(CBLEsS) is growing fast, especially in higher education: Society increasingly demands
flexibility and access to education, at this regard, CBLEs are a key resource.
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A broad theoretical corpus shows that the learning that takes place in CBLES is
qualitatively different from the one that occurs in traditional classroom settings; hence,
research and intervention also implies different procedures. Recent studies show that CBLES
require aditional demands and, in particular, a higher usage of metacognitive and self-
regulatory processes. This chapter reviews the existing literature about this topic and
addresses the impact of the new media in higher education at different levels.

HIGHER EDUCATION IN THE NEwW MEDIA ERA

Virtual education arose as a result of the technological development occurred between the
late twentieth century and the early twenty-first century. Many educational insti
incorporated CBLEs as a space for teaching and learning. As foretold by the Euro

Commission for Education, Culture, Multilingualism, and Youth, usage eof these
environments will multiply in the next 10 years until reaching 30% of the g\ duCation

supply (European Commission 2014).

This expansion turns down some of the constrictions present i ional*education (in
particular, space and time constricts), making possible a ybiquit tion, developed
anywhere at any time (Burbules 2012) and meeting educatio s of the new global

society, whose economy is based on knowledge (Olsse 05).
Higher education systems have taken advantageyo technology to expand their
activity (Gaebel, Kupriyanova, Morais andg€olcci , not only with educational
d

purposes, but also for institutional manag rch. Traditionally, the e-university
was seen as a complementary tool, but thiSygoint of view has expanded and currently is

conceived as a core component of uniyersity edcation. The CBLEs have opened a world of
possibilities that undoubtedly reflec@at diversity of institutions and experiences using
them with educational purpose , In many cases, these educational settings are not
properly designed, coordin ,@Iuated (European Commission 2014).

The diversity and ewglutign of CBLEs is not reflected in agreements upon their key
concepts and te‘min% pite the effort of existing international forums (e.g., Intelligent
Management Syste nsortium, Learning Technology Standards Committee). This

phenomenon uite,frequent in emerging research topics; therefore, it is necessary to try to

Q

delini e'eoncepts that will be present throughout the chapter and are frequently found in
the exi erature:
Wi term hypermedia learning environments (HLE), we refer to a set of methods for

ructional design that integrates text, video, audio, maps, etc. and enable interaction
een user and content. The cornerstone is that students can access any resource in multiple
2quences when learning with hypermedia, depending on various factors such as learning
goals, prior knowledge or self-efficacy. Hypermedia has several defining characteristics that
make it distinct from other CBLEs. The most significant is the non-linear presentation of
information; the learner has a certain degree of control over the instructional sequence, thus
students can actively participate in their learning process (Moos and Azevedo 2008).

Virtual learning environments (VLE) take their name from the Latin virtus; something
that has the virtue to produce an effect without being present (Spanish Royal Academy of
Language, s.v.). These scenarios employ hypermedia to promote learning, expanding its
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potential thanks to enabling two-way, personal, and real-time interactions between the agents
involved (system, course, teacher, students, etc.).

Both HLE and VLE are under the umbrella of the CBLESs (Moos and Azevedo 2009); this
denomination simply refers to the information transmission channel and therefore
encompasses these two and many other familiar terms, for instance, learning communities,
open education, collaborative learning spaces, social networks or repositories.

Meanwhile, e-learning is nurtured by both HLE and VLE, and by the evolution of the
web, to promote the construction of knowledge and its expansion. Although there is a lack of
agreement defining elearning, Moore, Dickson-Deane, and Galyen (2011) summarize core
components of this construct; use of Information and Communication Technologies (ICT) for
teaching, covers both, content and instructional methods, and permit a bidirectional
interaction between users and content.

Educational web platforms, also known as e-platforms, are virtual teaching-l€g
environments that integrate tools that permit the creation and management o;so-
education (e-learning) or mixed learning (blended) (Ferndndez-Pampilld
platforms, which currently allow applying a wide range of functionaliti thQut equmng
advanced computer skills, reflect the technological evolution of the | % (Diaz 2013;
Fernandez-Pampillén 2009). Even the concepts used to refef to%a hnologies have
evolved from ICT to learning and knowledge management teghn nd technologies of
empowerment and participation, frequently seen as simg and TEP. Correspondingly,
there has been an evolution in learning enwronments these technologies, from the
personal learning networks (PLN) to the pers Wironments (PLE) and personal
learning and participation environments (P ) The PLEPs have emerged more
recently, but are gaining strength because o potentlal to promote social inclusion and an
active citizenship, as reflected in the already mgntioned UNESCO strategy for education in
the twenty-first century (European C ion 2014).

In the university context, rms are named virtual campus and often enable
additional functions (e.g., icPpaperwork, institutional communication, etc.). Today,
these e-campuses are wi ce almost all universities use them as an alternative or
supplement to cla raining (Gaebel et al. 2014). These platforms allow the

development of*% ude of functions, among them administrating and managing learning
environment |f|cat|on or elimination of contents) and their users (enroliments,
role t gement permits, etc.); synchronous (chat, video conference, electronic
whit Jor asynchronous communication (e-mail, calendaring, forums, etc.); content

management’ (allowing creation, storage, visualization, organization, modification, and

ly the assessment of student learning and participation using automatic reports, records,
tests, among others, but also the course evaluation using activity reports, questionnaires,
and surveys) (Fernandez-Pampillén 2009); and scientific research thanks to emerging
disciplines, as for example educational data mining and learning analytics (Cerezo, Sanchez-
Santillan, Paule-Ruiz and Nufez 2016; Paule-Ruiz, Riestra-Gonzalez, Sanchez Santillan and
Pérez- Perez 2015).
After shedding some light on the confusing terminology, the next section will focus on
the challenges involved this new scenario, regarding the different agents implicated in the
teaching-learning process.

@:g); group management (enabling collaborative work and learning); evaluation (allowing
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LEARNING DIFFICULTIES IN COMPUTER
LEARNING ENVIRONMENTS

Everyone Apart from the Students

The United Nations Organization for Education, Science and Culture (UNESCO)
advocates for the information and communication technologies not only as the optimal
educational setting for the XXI century, but also to facilitate the full participation of the
population in the knowledge society. United Nations Institute for Training and Research try to
spread the usage of these environments through policies, projects, training, publications, and
strategic plans.

Meanwhile, although in Europe almost every university has made good p@
establishming these systems, their development and successful implementationgha
uneven: A survey conducted by the European University Association showsthovionl

of the surveyed institutions (N=249, 38 European educational syste &a te their
experiences of virtual education into institutional planning and re iomal policies
endi

(Gaebel et al. 2014). The report also reflects the differenceg b fferent types of
institutions and countries, noting no marked trends and wargin e need to improve
these practices. \XE

Despite the potential of these new instructional mo ir'development in Europe has

contexts added up to non-existence of comp s, limiting their scope (European
an@espond to the increasing demand of

been slow and uncoordinated: The available methodoldgie urces, tools, and educational
Xné}i

As an example, since 20 as been developing several initiatives aiming to
integrate ICT in higher edueatio Spanish government, in the framework of the strategy
University 2015, has en@ improving these neccessary infrastructures for the virtual
learning througl the f the International Campus of Excellence. Other example of the
Spanish comitme& CT integration is reflected in new requirements for the creation of
new uni ies oyal Decree 420/2015), making mandatory to enable virtual

iged to give support to learning. However, although higher education
making an effort to coordinate their practices and research in this regard, they
should rom (and take part in) organizations such as the IMS Global Consortium and the
rnational Standards Organization that work to develop knowledge and establish
ments about standards of e-learning design (Fiesen 2005).

In summary, the aforementioned features of VLE multiply the potential educational and
scientific impact of higher education institutions, but also become a challenge. We have
highlighted the demands of this educational setting for the institution, but its requirements can
also be difficult to achieve for staff members; Moving from traditional classroom learning
environments to virtual environments is a challenge not only for students, but also for
teachers (Chakraborty et al. 2015). Teachers and professors will see how not only their
mastery of the subject, but also their technological, organizational, and communication skills
are tested on a daily basis while working in VLE. For instance, given the isolation and
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loneliness that may arise in the virtual student (Abovsky, Alfaro and Ramirez 2012) and the
broadly studied importance in traditional learning environments (Tinto and Pusser 2006), it is
necessary to pay attention to the role of the teacher and his or her willingness to establish
appropriate  communication processes with students (Chakraborty and Nafykho 2015).
However, although access to university lecturing in Spain require digital literacy, do not
guarantee or promote that teachers develop their skills in this regard.

Even though teachers, professors, administrators, institutions, and every agent implicated
apart from students have an important role in the computer-based learning process, the truly
main characters are the learners. In the following lines, the main learning difficulties
associated with the specific use of computer environments as learning contexts are addressed.

N2

Students’ Learning Difficulties in Computer-Based Learning Environm@\

When Students’ Believes Interfere in the Learning Process ¢

When students face a learning task, not only their knowledg previous
experiences come into play, but also their less rational side plays In this sense, the
literature already highlights how epistemological believes® (E t learning and
performance (Garcia, 2005, Medrano, Galeano, Galera an \& 0; Trevors, Feyzi-
Behnagh, Azevedo and Bouchet 2016).

Hofer and Pintrich (1997) refer to EBs as belie
knowing held by each individual. These philgsophi
interact with knowledge, for instance, view
old fashin theories.

Stahl and Bromme (2007) identify th&§relationship between students’ EBs and
educational outcomes; They results hting how appropriate EBs may result in a better
use of learning strategies, en d academic performance. In contrast, irrational
beliefs are related to a poor icjperformance and dropout (Medrano et al., 2010).

In the same line, BrogameNRieschl and Stahl (2010) summarize the most relevant results
on the influence o:@ learning processes, recognizing that they are often linked to

e nature of knowledge and
oughts can meddle in the way of
2 as static may not help to question

metacognitive pr d, in particular, to those developed as part of the self-regulation
processes. T N confirm that certain types of EBs can contribute to better and more
self-r, tedylearning (SRL). But probably one of the most crucial findings is that the
plastigi EBs make it possible to model them through the appropriate educational
interventi Kienhues, Bromme and Stahl 2008).

ition in CBLEs and finding that students with a constructivist epistemological cognition

pted better their learning processes (cognitively and metacognitively) than those who did
not manifest this kind of thinking. Although CBLE are a privileged environment to study EBs
and its relation to learning, metacognition, and SRL, this process is difficult and expensive,
because of the amount and complexity of data (Greene, Muis and Pie 2010).

Thus, previous research gave proof of the need to broaden the research and take into
account the different types of beliefs that can limite students” performance in computer-based
educational settings. But learners progress in CBLEs do depend exclusively on EBs, also SRL
strategies and metacognition are crucial as will be shown in the next section.

@I’revors et al. (2016) looked into this construct in detail, examining epistemological
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Self-Regulated Learning and Metacognition: The Key to Success in CBLES

CBLEs have a strong effect on knowledge acquisition, as reflected in the recent special
issue of 25 Years of Knowledge Acquisition by E. Motta (2013). Empirical cognitive science
and computer science research are addressing this subject from different perspectives
(Azevedo and Aleven 2013). However, there is abundant empirical evidence that suggests
that learners do not successfully adapt their behavior to these advanced learning environments
(Azevedo and Feyzi-Behnagh 2011), or they do not do so at the same level or efficacy as in
traditional educational settings.

Compared to class-based education, Computer-Based Learning Environments require to
students additional effort when deciding what, how, and how much to learn, how much time
to invest, when to abandon or change learning strategies, when to increase effort, etc.
(Azevedo, Cromley, Winters, Moos and Greene 2005). In other words, learning in
requires higher SRL demands and involves a complex cycle of cognitive and metacog
processes that impact students’ learning. Additionally, in order to learn sogethifig
student must have the abilities, knowledge, strategies, and skills neede al

willingness, intention, and motivation (NUfiez 2009). Both are especi rtantWwhen we
face learning in computer-based environments, where the effective 8%tudy process
will depend on the students’ ability to self-direct and sel a%w cognition and
motivation, in summary, to self-regulate their learning (Azeve N ley 2004).

So, self-regulating learning can be defined as an ative™psocess*where learners set goals
for their learning and then attempt to monitor, rn control their cognition,
motivation, and behavior, guided and constrai thelpgoals and the contextual features in
the environment (Pintrich 2000).

Within this construct and, as a step pri the development of a SRL (Efklides 2008),
metacognitive activities also carry out an essential role; Metacognition refers to the ability to
reflect upon, understand, and cone’s learning (Schraw and Dennison, 1994). It
contributes to learning in sev ayss but especially by helping learners to use their
attentional resources more efficigntly}jito process information at a deeper level, and to monitor
their performance moregfac (Schraw, Wise and Roos, 2000). Moreover, it is
particularly importa puter-based learning because students need to deploy several

metacognitive pr etermine whether they understand, what they are learning, and
perhaps mow s, goals, learning strategies, and efforts in relation to dynamically
Xtu

changifigico | Conditions (Azevedo et al., 2012).
s have studied the importance of metacognitive processes in CBLEs. For
exampl ng (2007) studied in a sample of 99 university students the relationship between

d into two groups: an experimental group (that participated in a metacognitive skills
training program) and a control group. The author found that regardless of the level of
English, the metacognitive capacity achieved by the experimental group had a major effect on
their performance and motivational beliefs compared to the control group. The author
concluded that the development of metacognition could help increase the success of online
learning.
In the same sense, Broadbent and Poon (2015) conducted a meta-analysis that revealed
that metacognition strategies, along with time management, effort regulation, and critical
thinking, are positively correlated with academic performance.

@zogmtive capacity and performance through an online English course. Students were
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In addition, Cho and Shen (2013) aimed to examine the role of SRL through multiple
constructs: orientation toward the goal of learning (intentions, purposes) and self-efficacy
(confidence in their own abilities), mediated through metacognitive regulation (planning,
monitoring, reviewing, and evaluating learning) and effort regulation (level of responsibility).
To test the conceptualization of the above variables, they sampled 64 students enrolled in an
online course. The results revealed a positive correlation between academic self-efficacy, goal
orientation (intrinsic), metacognitive self-regulation, and effort regulation with academic
performance. The authors particularly emphasized the importance of SRL and metacognitive
influence in the academic achievement of students.

Despite these results, learners of all ages struggle when learning about complex contents
in CBLEs; as mentioned, learning with CBLEs is particularly difficult because it requires
students to monitor and regulate several aspects of their learning (Azevedo, Behnagh, ,
Harley and Trevors 2012). Bol and Garner (2011) broadly discuss examples of h
demands of CBLEs puts students with self-regulation difficulties at risk of‘fai%
poor SRL skills and inadequate calibration capabilities are areas of particu ifficOtt
which support might be most needed.

Not every student has or is able to efficiently deploy metacognitivetand Self-regulatory
skills; in fact, the inefficient use of cognitive strategies and, meta iti rocesses, along
a\f

with the lack of prior knowledge about the content, cognitiv ning materials, and
limited experience in these learning environments, ar asons for students to have
difficulties within hypermedia environments (Azevedog@n rspoon 2009).

A good number of works go in-depth in_examining, thi§ phenomenon. This theoretical
corpus contributes to reduce what could b lateral damage of CBLEs but to
assess the efficacy of the improvement meastisgs’that are being implemented.

In this regard, Moos and Azevedo (2008) eékamined a sample of 49 college students with
different levels of prior knowled their relationship between the domain of this
knowledge and the self-regulat . All content was displayed on a virtual platform,

C
dg

and data were collected throu k-aloud protocols (planning, use of strategies, etc.).
Results indicated that prior e was significantly related to how participants self-
regulated their learping; particular, prior knowledge was positively related to the
metacognitive strat ffplanning and monitoring. For these authors, the presence of prior
knowledge freest en of working memory with a consequent gain in self-regulatory
proc H@r processing of new information may involve additional effort that can
limi nt of student self-regulatory processes.

Regardifng palliative measures, another study provided by Azevedo, Cromley and Seibert

Iding aiming to facilitate the understanding of a topic delivered through a virtual

ning platform. They were randomized to three conditions, that is, without scaffolding,
with fixed scaffolding, and with adaptive scaffolding. Students belonging to the condition of
adaptive scaffolding were provided with a tutor who helped them plan objectives, monitor
and understand their learning process, implement different learning strategies and manage
difficulties. In the condition of fixed scaffolding, they were provided with a list of 10
questions related to the content that allowed them to guide and check their study. Finally,
students in the third group (without scaffolding) did not have any help. The results showed
not only that the students under the adaptive scaffolding condition performed better compared

%04}) examined in a sample of 51 college students the role of different educational
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to the other two groups, but also that those who did not have the tools for self-regulation
(fixed scaffolding and without scaffolding) had difficulties regulating their learning process.

Additionally, Quintana, Zhang, and Krajcik (2005) attempted to examine the problems
associated with metacognitive activity during online inquires of university students. They
distinguished between three types of inquiries: (a) understanding the tasks and setting a
schedule; (b) regulating and monitoring the above action; and (c) reflecting on the whole
process. Regarding the first category, problems allude on the one hand to a lack of analysis
about the concrete task goals, and on the other hand to an inefficient use of a structure to
effectively solve the task. Regarding the second category, among others, problems include
misdistribution of time or rephrasing the task question. Finally, the problems associated with
reflection inform, for example, about the lack of a plan before beginning the activity or the
absence of reflection about reading and whether it is relevant to their learning plan.

environments remain unknown to a proportion of the population tha ve access to
this media. Apart from this issue, students may suffer a dtig Ities when they

Other Difficulties .
The use of CBLEs has grown exponentially in the last years, particularlyyin Rig
education (Romero, Espejo, Zafra, Romero and Ventura 2013)% omputer
ot

initially attempt to learn in these contexts. Users’ previous exge ith technology and,
more specifically with CBLEs, crucially influences their pe nce (Volery and Lord
2000); therefore, teachers need to identify these stugde %; elp them overcome their
difficulties. Kan-Min (2011) delved into this vagiablg in relation to progress and persistence in
distance computer-based studies, finding ious experience plays a role in the
intention to persist in this kind of educationa ing.

In addition to this, O’Neil et al. (2004) States that previous experience in the use of
educational technology is one of thr al factors to ensure not only the student’s success,
but also the teacher’s and th titution’s. The other two factors are the technological
infrastructure and the teach @using of this technology.

In addition to the outlin culties, the discrepancy between teaching and learning
styles in CBLEs m additional difficulties in the learning process. For example, in
testing an onling, | ing environment equipped with tools to improve SRL processes,
Pefialosa an eda (2007) found that some students showed resistance to e-learning,
expr t@ or face-to-face teaching to assimilate the content. Currently, these kinds
of d iestand individual features are being taken into account in instructional design,
giving way@ still-emerging solutions like adaptive learning environments (ALE) (Towle and

ilovsky 1996; De Bra and Calvi 1998). These environments enable different ways to
ess knowledge and learn, automatically customizing the learning scenario basing the
adaptation on information previously registered by the CBLE.

One of the most common and basic difficulties that could entail learning at CBLEs is the
sense of isolation and/or loneliness. We cannot ignore that most of the time, the learner is
physically alone in a literal, but also figurative, way when facing learning. Despite the fact
that nowadays there are available communication and collaboration tools that can help to
mitigate this handicap, both teachers and students do not use them as much as demand them
(Padilla and Hernandez, 2012). This fact favors the emergence of loneliness and isolation
feelings that can lead to demotivation of students (Olsson, Mozelius and Colin 2015) and

@Im 2005), adaptive hypermedia systems (AHSSs), and adaptive educational systems (AESSs)
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even favor course dropout (Jun 2005; Olssen et al. 2005). Not surprisingly, although the
CBLEs have generally incorporated communication tools that contribute to minimize these
effects (mail, chat, forums, integrated social networking, RSS, etc.), the greatest potential to
help overcome these problems is often attributed to the role played by the teacher
(Chakraborty et al. 2015).

In the previous paragraphs, we examined the difficulties that a student faces when
learning in a CBLE. We focused on the most remarkable ones, but, as happens with face-to-
face learning environments, many others influence the process and results; for example,
variables such as age, gender, or economic status have proven to influence academic
performance in CBLE. Other problems arising from learning in these environments are
related to dishonest academic behavior, which includes plagiarism, cheating on exams, and
identity supplantation (Azulay, Barnesa and Gilleland 2014). There are existing soluti
such as providing students with information about the standards of academic integrit

Since the birth of CBLE in the 60s, these learning‘en
transformation from hypermedia environments to a daptive systems, or massive
learning platforms. Research has mainly fg d@ echnical development of these
learning environments; however, it has not £ S ttention to the potential difficulties
that can arise when students work in these envifonments (Azulay et al. 2014).

The requirements of autonomy and self-regulation that CBLEs demand (Azevedo and
Cromley 2004), although mediated@ influence of other variables, oblige educational
agents to take care of the ped C gn of these scenarios lined with the proposals of
Duffy, Lowyck and Jonass @d Mayer and Moreno (2002).

It is noteworthy that €nbter 0 higher education does not mean to be able to effectively

self-regulate Iegmin , therefore, be prepared for the demands of most of the CBLES
(Azevedo, JObSO\ aupcey and Burkett 2010). However, the literature highlights the
i

potential for n metacognitive skills and self-regulation (Cerezo et al. 2009; Graesser,
Mc a nLehn 2005; Veenman 2007) to detect and prevent learning difficulties
(Bogagi? ero, Cerezo and Sanchez-Santillan 2014; Cerezo, Sanchez-Santillan, Paule-

Ruiz a jhez 2016; Sanchez-Santillan, Paule-Ruiz, Cerezo and Alvarez-Garcia 2015).
Given the above synthesis of research findings, we conclude that intervention programs
%g to promote better general academic performance and SRL in the university population
A highly recommendable, especially if we take into account that the previously described

difficulties tend to bring other associated problems.

Moreover, regarding that the schools and universities of today have to prepare their
pupils to live in a society where technology is a fundamental tool, educational research must
guide the transition of such an environment to virtual or mixed learning communities. Basing
CBLE pedagogical design on scientific knowledge has proven to conduct effective
interventions that minimize the learning difficulties of students. Preventing and correcting
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learning difficulties in this educational setting is fundamental, as when a student is not able to
overcome them, this increases his/her probability of withdrawal (Tyler-Smith 2006).

Also, it is necessary to support teaching: Chakraborty et al. (2015) identified the specific
problems of the teaching profession in CBLEs and proposed a series of strategies to
overcoming them. For example, in order to promote discussion in forums, teachers can ask
students to reply to a classmate twice a week or ask them to relate their comments to learning
material or their personal experiences.

Finally, we cannot ignore that computer learning environments are also challenging for
institutions, as they need to ensure a continuous improvement process of their virtual
campuses in order to respond to new neeeds.
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Mathematics learning difficu MLD) have a high prevalence within the child
population. However, numeri i€s such as mathematics competencies and word
problem solving are essentialfpart e daily routine. In this chapter, first we present a

brief description of the difficultiesiof students in mathematics, both in competencies and
word-problem solving§Secohd, we introduce some of the interventions developed in this
area for improvi matics competencies. Finally, we describe in more detail a
specific int e@tr egy called integrated dynamic representation (IDR), for
enhancin arning of basic mathematical competencies and word-problem-
solwing skKills. is a computerized strategy addressed to students aged between 3 and 8
ars old. ing into account that knowledge is constructed by means of a discontinuous

of ftextual and audiovisual information by dealing with the three types of

rep tion (iconic, combined, and symbolic), IDR can be implemented from early
@hildhood education, even before students master lexical processing. This chapter

resents and discusses the implementation of the strategy and its methodology.

solving
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INTRODUCTION

Mathematics is a critical component of our core curriculum and is vital to success in
today’s workplace and in everyday life (Giffin and Jitendra 2009; Kingsdorf and Krawec
2014; Krawec et al. 2012; Wilson and Dehaene 2007). According to Kucian and von Aster
(2015), numerical abilities such as mathematics competencies and word problem solving are
essential in daily routine, and they are becoming even more crucial with the increasing role of
technology in contemporary society. However, as reflected in international assessment
reports, many children experience difficulties in learning basic skills in mathematics, which
can range from mild to severe numeracy problems (Kaser et al. 2013; Kaufmann and von
Aster 2012; Montague 2011). Also, these skills are more demanding for students with
mathematics learning difficulties (MLD). In this regard, it is crucial to notgs=th

and (depending on diagnostic criteria) 3 to 13% of people are considered to havegior
specific disabilities in relation to numbers (Butterworth 2010; Kadosh‘o. 13).
Specifically, according to the DSM-5 (Diagnostic and Statistica anua Mental
Disorders), a prevalence of 3-7% is detected for deficits in mathema chifdhood (APA,

2013). *

This incidence highlights the importance of understan X cational profile of
students with MLD (both in mathematics competenci -problem solving) and the
S8 as

strategies developed for improving these difficulties.6 are elaborated below.

MATHEMATICS COMPETENCIES IN MLD

Students with MLD constitut@terogeneous group (Bartelet et al. 2014) that
experiences severe difficulties gn ab. g arithmetic facts into long-term memory and in
using strategies to solve arj blems (Jitendra et al. 2015; Rousselle and Noél 2007).
The key problems in ma@s competence affecting students with MLD are believed to
lie in their abidities 6. rehend, assess, and then apply mathematics in a variety of
contexts in order lvesproblems in everyday situations in which mathematics plays a key
role (Boesenget al. 4). According to Geary (2003), MLD manifests itself in problems that
requife t to apply different cognitive skills. First, MLD is characterized by a
sem memory deficit that generates difficulties recovering data and mathematical
respon ore errors, and the need for more time to perform each task. Secondly, a
edural deficit results in difficulties retaining information, using working memory, and
oring or controlling counting processes. Thirdly, deficiencies in the visuo-spatial area
cause difficulties in number representation of relations and in the interpretation and
comprehension of spatial information. All of these affect the specific competencies required
to calculate and to learn algorithmic and heuristic procedures. Students with MLD do not
remember certain number combinations and patterns, so they frequently have trouble with
numeric manipulation and linguistic interpretation when solving certain types of problems
(Montague and Jitendra 2006).
All in all, these students present deficits in basic mathematical competencies and specific
problem solving, and such deficits should be detected and assessed in order to receive early
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intervention, especially because students experiencing MLD will likely continue experiencing
these difficulties throughout their later school years. In this sense, persistently struggling in
mathematics is considered a defining characteristic of mathematics learning disabilities, one
that suggests a biologically based disorder (Geary 2011).

Furthermore, these difficulties are present as early as kindergarten, when students have
already been exposed to a large base of informal knowledge in mathematics (the informal
competencies, e.g., perception of small numbers, quantity perception, enumeration of 1 to 5),
defined as knowledge that is not taught during formal schooling but that is intuitive or is built
up through everyday experiences (Libertus, Feigenson, and Halberda 2013). As students
progress through the early elementary-school years, their informal mathematics skills and
competencies serve as a platform for the acquisition of formally taught mathematics concepts

differences often predict their later achievement (Aunola et al. 2004; Ba‘ley
Purpura, Baroody, and Lonigan 2013; Ryooa et al. 2015).

Students with fewer informal knowledge skills, such as students W ave a great
disadvantage relative to their peers (Jordan, Glutting, and Ramineni an@exhibit large
deficits and greater difficulties with word problem solving. Al i tidents with MLD
must deal with substantial deficits in basic mathematical co N d specific problem
solving skills. Those deficits need to be detected, assessedgang Mitervened in, especially as it
has been reported that approximately 20% of pe ow numeracy skills, and

le gonsidered to have more serious
0 0; Kadosh et al. 2013).

Ability (TEMA-3; Ginsburg and Baroody
2003), the Test Diagnostique des Compétencé§,de Base en Mathématiques (TEDI-MATH;

(depending on diagnostic criteria) 3 to 13% Q

The TEDI-MATH is a test designed for the diagnostic assessment of mathematical disabilities
and evaluates five fa merical competence: logical knowledge, counting,
representation of nu knowledge of the numerical system, and computation. The main
purpose of the Bx iflentify children aged between 4 and 7 years who are suspected of a

Van de Rijt, Van Luit, and Pen@ 99) can be used to assess mathematics competencies.

delay in prep ematics knowledge. The test takes a developmental perspective on
child n@e se and aims at tapping eight aspects of numerical knowledge, including
the mparison, classification, one-to-one correspondence, seriation, the use of
number,_wogds, structured counting, resultative counting, and general understanding of

nths. The TEMA-3 is an adaptive test that is finished when the students have five
consecutive errors. The test consists of 72 items aimed at assessing mathematical competence,
distinguished between informal (41 items) and formal competencies (31 items). The informal
competencies are structured around four subtests: Counting (a basic skill for representing
quantities and for mental calculation), Quantity comparison (a basic skill for manipulating the
order of numbers—increasing/decreasing), Informal calculation (a basic skill for solving
addition and subtraction operations), and Informal concepts (a basic skill for grouping
aggregates, with their manipulation implying the conservation of material). Similarly, the
formal competencies are also structured around four subtests: Conventionalisms (the capacity

bers.
A@n the other hand, the TEMA-3 is designed to assess children aged 3 years to 8 years 11
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to read and write quantities), Number Facts (the capacity for mental mathematics
operations—addition, subtraction, and multiplication), Formal Calculation (the capacity to
carry out increasingly difficult addition and subtraction), and Formal Concept (the capacity to
identify numeric meaning from symbolic and iconic representations). Moreover, the
instrument provides a standardized general coefficient, the Mathematical Ability Score
(MAS; M = 100; SD = 15). According to the examiner’s manual (Ginsburg and Baroody
2003), the two-week test-retest reliability of the TEMA-3 is .82, and the Cronbach’s alpha for
participants aged 6, 7, and 8 years is equal to .95 in each case.

WORD-PROBLEM SOLVING IN MLD

The difficulties that students with MLD present in mathematics competencie
manifested in their struggles in mathematics word-problem solving. In rglati
problem solving, Montague, Enders, and Dietz (2011) note that problem solvx
in which it is necessary to implement strategies to understand a red, the initial
statements through internal representations that capture the diffe poSals and their
semantic relations, and to elaborate a situated model (Orragti %r ntia et al. 2012:
Timoneda et al. 2013; Vicente, Orrantia, and Verschaffel 200

In this sense, many problem-solving models haveN\gpgeé d (Krawec et al. 2012;
Lazakidou and Retalis 2010) to help students developghe % soning skills. In relation with
theoretical models, two prominent models arg e@ s and Montague’s models. The
model proposed by Stenberg, following eal Lazakidou and Retalis (2010),
differentiates math acquisition by breaking Yegdown into a series of steps: definition of the

problem, construction of a strategy, organizati@n, assignment of resources, follow-up, and
assessment of the solution. Montagu@rs, and Dietz (2011) also distinguished the initial
representation and subsequent r as the main phases of problem solving. The first
phase, representation of th r@ consists of translating and transforming the linguistic
and numeric information§intoerbal, graphic, and symbolic representations that reveal the
relations betwegn tl sWefore generating the mathematical equations or algorithms for

is consi ecessary to teach them explicitly (Montague et al. 2011).
Th dels have been adapted in application or procedural models such as Montague’s

ain stages, while also taking into account the model of Krawec as further reference.

is model establishes a metacognitive intervention strategy based upon a seven-step process,

namely to read the problem, paraphrase or rewrite it in one’s own words, visualize or

represent it in a graph or diagram, establish a hypothesis, estimate or predict the result,
perform the calculations, and then test the result.

However, despite the great variety of reported models, problem solving is more than the
simple application of a set of automatic mechanisms (Lazakidou and Retalis 2010). This skill
should be accompanied by a series of associated thinking strategies that are essential for the
development of reasoning and problem-solving skills (Montague, 2011). According to

Wi‘ and Mayer’s model. The model put forward by Montague (2011) is based upon these

N2
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Jitendra, Dupuis, and Zaslofsky (2014), the development of general problem-solving skills is
facilitated by opportunities for solving word problems. Word problems can help students to
connect different meanings, interpretations, and relationships concerning mathematical
operations (Van de Walle 2004). However, the instruction of this ability is often relegated to
later grades of schooling, where these foundational concepts are assumed to have been
already mastered (Kingsdorf and Krawec 2014). In this sense, Mayer’s (1985) model provides
a clear description of the processes underlying mathematics word-problem solving, but not
the requisite skills necessary to carry out those processes. Regarding these processes, Mayer’s
model identifies four phases: translation, integration, planning, and execution. According to
Kingsdorf and Krawec (2014), the translation phase is related to linguistic and factual
knowledge and requires the skill of “number selection” to solve word problems. The
integration and planning phases, which involve knowledge of schematic representationgand
strategic planning, are essential to determine which operations to use and the number d @
required. The execution phase, which is related to algorithmic knowledge, @ st

to overall computational skills. To carry out these processes, it is necessary le

combination of competencies. Thus, an intervention in word-proble ust include
these processes and skills in order to efficiently enhance informal an mpetencies.
In this sense, schematic representation is an effective s a?e\% greatly enhance
these processes. Representational ability has been shown to bé a the development of
mathematical intuition (Pape and Tchoshanov 20014, ve arderen, Scheuermann, and
Jackson 2012). There are a number of different reprgse systems, (such as mental
images, written language, oral language, actigq and symbols; Zawojewski and
: : important for the development of an
ape and Tchoshanov 2001), rigid visual
commonly used and recommended for

understanding of mathematical concepts
presentations of mathematical equations a
mathematics instruction at all grade | )

Ir@ TIONS IN MATHEMATICS
.

Taking into t these keys described in the theoretical models, different interventions
with differe epending on the grade level) are used to enhance mathematical skills.
For le qprograms that are designed for preschool children mostly focus on building
basi efical skills (Engel, Claessens, and Finch 2013), whereas elementary school

trainin ts a far broader range of skills (Kucian et al. 2011). Also, when taking into
ageount that the development of each child’s numeracy abilities may follow a different
@~ tory, a high level of personalized intervention is crucial. Consequently, adaptive
educational computer-based training has been shown to meet these requirements and is often
used to improve such skills (Kadosh et al. 2013). Nonetheless, according to the
aforementioned authors, only a few computer-based training programs have been evaluated
scientifically.

In this respect, although prior research highlights the importance of previous mathematics
competence in relation to later achievement, mathematical learning is under-emphasized in
the first years of school. For example, kindergarten teachers spend little time on mathematics
instruction and only cover very basic content, such as counting and shapes (Bargagliotti,
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Guarino, and Mason 2009; Engel et al. 2013). However, the building of mathematical
knowledge is hierarchical, inclusive, and integrative (Bailey et al. 2014; Cueli et al. 2016;
Olkun, Altun, and Deryakulu 2009). Given the long-lasting effects of difficulties in
mathematics, it is necessary to implement strategies aimed to reduce these problems. In this
sense, DuPaul et al. (2013) recommend the use of direct and focused interventions that
employ strategic thinking in order to alleviate their learning difficulties. Different intervention
strategies that especially target students with MLD have been developed. Swanson (1999)
reviewed 20 years of research on intervention in students with MLD and concluded that the
two teaching practices with the best results were direct instruction and cognitive strategy use,
particularly those practices involving self-regulation and self-monitoring. These results were
confirmed in a meta-analysis by Kroesbergen and Van Luit (2003), who reported that the
most successful intervention strategies used to teach problem solving to primary scheol
students with MLD were those involving self-instruction and self-regulation, wherea
instruction was the most effective for teaching highly specific mathernatl
addition, Xin and Jitendra (1999) found that explicit strategy tramm eXteria

representational techniques (especially those procedures emphasizi tructure
understanding or knowledge-mediated schema diagrams) were eé roaches for

facilitating mathematics word-problem solving. .
Hence, it is important that mathematics competencies be x
first schooling years, as it must be emphasized that chidgrem i
mathematics are at a clear disadvantage relative to thei
poorer mathematics competence and more difficulti
One intervention example is the comp
with developmental dyscalculia), which enh the ability to compare numbers and thereby
strengthens important mental links between nimbers and dimensions (Wilson et al. 2006).
Rescue Calcularis is also a comp ed intervention for children with mathematical
learning disabilities. It aims to% construction and access to the mental lineal order

arned from the very
informal knowledge in

of numbers (Kucian et al. 20 e and Mathis is yet another computer-based training
program (Lenhard, Lenhgrd, , and Kowalski 2011), which has been adapted to the
German school curri MAlternatively, integrated dynamic representation (IDR; Gonzalez-
Castro et al. 28" )@umputer-based intervention that is aimed at enhancing not only
mathematics s but also mathematically based word-problem-solving abilities.

INTEGRATED DYNAMIC REPRESENTATION (IDR)

ording to Alvarez et al. (2007), IDR is the result of a combination of the models of
external (diagrams or drawings), internal, and situated representation. This strategy is the key
element of heuristic processes, the result of the combination of external and internal
representations. It is structured around the following three components: fragmented
comprehension, fragmented representation, and integration of the representations. It is not a
part-whole schema, but rather a dynamic sequence of fragmentation, representation, and
integration.

AQDR is a computerized strategy for early learning of basic mathematical competencies.
C - F4 ) , - - -
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The strategy is addressed to students between 3 and 8 years old. Taking into account that
knowledge is constructed by means of a discontinuous flow of textual and audiovisual
information (Nicoleta 2011), by dealing with the three types of representation (iconic,
combined, and symbolic), IDR can be implemented from early childhood education, even
before mastering lexical processing. Moreover, as the strategy can be applied in computer
language, its benefits can be observed not only at the level of mathematical knowledge but
also in students’ attitudes toward the subject (Delen and Bulut 2011; Walker et al. 2012).

The computerized application of IDR is adapted to early ages and aims at stimulating the
processes related to mathematical competencies for problem solving in students with MLD
and Attention deficit and hyperactivity disorder (ADHD) following the recommendations of
Ise and Schulte-Korne (2013). These authors suggested that an intervention is most
efficacious when (1) single training is used (when working with IDR, every student ks
individually on the computer), (2) it is adapted to individual performance levels (t
application contains 9 main and 27 secondary levels adapted to an 1nd1v1dua s
(3) it is structured and hierarchically built (the levels in IDR are sequen
difficulty and by taking into account the development of math compet ormal to
formal), (4) it includes basic non-curricular as well as curricular %toplcs (IDR
involves both non-curricular topics such as representation topics such as
addition and subtraction), (5) it provides ample practice (the K IDR are repetitive,
providing a lot of practice and promote automaticit ), and (6) it promotes
motivation by providing rewards and reducing anxiety rowdes immediate feedback
and guidance during the learning process; thus,, it#ed iety and frustration using the
step-by-step learning process).

The IDR strategy has been shown to ease mathematical efficacy in 35 students
without learning disabilities (Gonzalez -Castro'gt al. 2014), in 105 students with MLD and
ADHD (Gonzalez-Castro et al. ing), and in 288 students who were divided
according to their levels of ma mpetence (Cueli et al. 2016). Gonzalez-Castro et
al. (2014) evaluated the effj a of e IDR tool for the stimulation of basic mathematical

competencies (informal f , as well as its application to solving specific problems in
typical elementary S dents (aged 6-8 years). All 35 students completed the TEMA-3
before and aftel” ntion with IDR (applied by the teacher-tutor over the course of
four months -minute sessions). Results pointed to the presence of significant
impr n%lo IDR (compared to “business as usual” instruction) on global measures
of i formal competencies, with the exception of number facts and formal

calculation.gGonzalez-Castro et al. (forthcoming) analyzed the benefits of IDR in students

ing mathematics using the IDR package showed substantial improvements in all

rmal and formal competencies. Furthermore, the students who showed the most benefits
were those who had presented MLD only. This result was attributed to the features of the
program, which are presented in more detail in the following paragraphs.

Finally, Cueli et al. (2016) analyzed the efficacy of IDR in students with low, medium,
and high levels of mathematics competencies. The results showed that the students who
received the intervention improved significantly in comparison to the students who followed
the traditional methodology. Students with a low level of competencies improved
substantially more than students with medium and/or high baseline competency levels.

@AD D, MLD, and both ADHD and MLD. Results showed that students who were
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Description of the Program

IDR (Alvarez et al. 2007; Gonzalez-Castro et al. 2014) is aimed at enhancing strategies
that aid the development of the skills required for constructing external representations (e.g.,
diagrams, graphs, and drawings on paper) and internal representations (e.g., mental imaging
of a word-problem graph or structure). The delivery of the intervention always involves the
following four levels of representation:

1. Atthe first level, the representation of concepts (selection of the relevant information
once presented in the problem statement), the key concepts are presented in circles
(see Figure la, upper panel: “sheep”) and the number of elements within a concept
are framed in squares (e.g., “1 and 10 sheep,” respectively), with the verbs thatdi
the concepts shown in pictograms (e.g., “tengo” [“] have” in English]).

2. At the second level, the representation of the links (iconic-symboIcho
“images linked with written words”), the key concepts are identifie :
sheep”). They are represented in union-intersection sets, and
is specified by numerical data (see Figure 1a, lower panel: “1 %his case).

3. At the third level, the representation of questions (intedrati epresentations),
the representations are connected with each other e type of relation
posited by the operation, with the “union” pigtogfam ing “addition,” and the
“intersection” pictogram defining “subtractio ure 1b, upper panel: “union”
example).

4. At the fourth level, the reversibili p
the student is asked to reformula
representation of concepts (see Figur

the integrated representati
reversibility, and therefopesi

(generalization to other contexts),
problem statement without access to the
b, lower panel), but instead on the basis of
t leads to the final solution. This strategy favors
related to the generalization of learning.

pper panel (Step 1)

Representatiog, of tS¥selection of the relevant information) in which the key
concepts are pr and associated with drawings, the numerical data that accompany
them are fra@& res, and the verbs are replaced with pictograms.
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Lower panel (Step 2)

Representation of the links (iconic-symbolic combination) in which, after the key concepts
are identified, they are represented in union-intersection sets, whose number of elements is
specified by numerical data.

@ RDI y Competencia Matematica
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Representation of the questions (integration ofghe representations). At this level, the
representations are connected to ea r, depending on the types of relationships of the
links to the statement: union (additi@a) orfintersection (subtraction). When the problem is
solved the student has a situated m

Figure 1b. (Continued)
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Lower panel (Step 4)

Reversibility of the process (generalization to other contexts), where the subject is asked to
reformulate the problem statement without taking the initial statement into account, on the
basis of the integrated representation that leads to the final solution.
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Figure 1b. Description of intervention program for the acquisitic athematics competencies and
word-problem-solving skills; Steps 3 (upper panel) and 4 (lo

Once the reversibility step is comp
program gives students immediate feedback
component of the tool supports
immediate and contingent reinforce

This multilevel process is
logical sequence when applyi
the student. The comput
described. .

The progra eg’hine main levels in which the activities are sequenced as a function
of the degre€ o iculty, and the various competencies (operations, numbers, types of
presefitation) Vare gradually introduced. Every level has three secondary sublevels (yellow,
oran d in the computer program) in which the sequenced activities are presented,
makin al of nine main levels and 27 secondary sublevels. The following concepts are

ressively introduced in sequence: numbers (worked on at different intervals: 1-3, 0-5, 0-

9, 0-39, etc.), numerical operations (addition and subtraction), external representations
ituated models in which the data are structured), mechanical operations (additions without
regrouping a number; additions involving regrouping a number; subtraction without
regrouping; and lastly problems that combine additions and subtractions), and resolutions (as
a function of the type of question).

Additionally, activities present information in three ways: iconic presentation (levels 1 to
3; images at the first three levels), combined presentation (levels 4 to 6; concepts associated
with images/words at the second three levels), and symbolic presentation (levels 7 to 9; the

dtivational development because it is an
meron et al. 2005).

ith the IDR computer program, which follows a
etence skills that correspond to the educational level of
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statements are presented exclusively in linear text at the highest three levels). Managing the
program is straightforward, as difficulty levels are adjusted by age and educational level.

T‘ LIQ ?

Iconic presentation

AT,I

Combined presentation

y me dan ( Cudntos b rcos

—= i

tengo & chora

Symbolic presentation

M abuelo tiene 4

bastones ¥y

¢Cudntos bastones

Figure 2. Example of the three types of presentation of thg in
symbolic).

In the iconic and combined presentatioR€, students begin by dragging the icons and
progressively working on writing their respohses in the symbolic presentation. At the
symbolic level, the students sym y interpret the data of the problem and the
corresponding concepts until t e final solution. An example of the three types of
presentation is provided i ew statements and questions are also included in this
symbolic presentation. T
well as new qugstio

le quedan a mi abuelo

(iconic, combined, and

ermine relationships between subjects of addition, subtraction,
or comparison. T ortant because often students have difficulty resolving a problem
because theyghave difficulty detecting the relationships between its parts. In this sense, word

arithpfeti lems have been categorized based on the semantic relationships among the
qual Ived (Moutsios-Rentzos and Stamatis 2015). Carpenter, Hiebert, and Moser
(1981) that the quantities involved in one-step word problems may form “inclusion

tionships” or not. Greeno identified three categories of one-step addition and subtraction
ems: “change, combine and compare” (Riley, Greeno, and Heller 1983). This scheme
s adopted for the intervention program and is included in the symbolic presentation in
which the three categories are worked. A “change” problem refers to dynamic situationS
within which a transformation is applied to the initial quantity to reach the final solution (e.g.,
I have 3 apples and they give me 2 apples. How many apples do I have now?); a “compare”
problem describes the comparison of one quantity with another (e.g., John has 3 apples and
Mary has 1 apple. How many more apples does John have than Mary?); a “combine” problem
refers to a static relationship between two quantities that are combined in a set (e.g., Mary has
3 apples and John has 5 apples. How many apples do John and Mary have together?).

=\

4
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With this learning structure, both informal and formal competencies are acquired.
Informal competencies include counting (considering that the number rises and falls as one
increases or decreases the number of items), quantity comparison (the representation of a
number of objects in each of the pins with a number), informal calculation (solving the
problem without performing the specific operation, but dragging the objects to the final
solution), and informal concepts (the child drags the number of objects represented in the
numerical data). Formal competencies include conventionalisms (encoding and decoding of
numbers and the symbolic nature of a number when written), number facts (mental
calculation), formal calculations (performing mechanical operations), and formal concepts
(symbolic concept of a number, in which one symbol can represent the total number of
items).

An example of the intervention steps is shown in Figures 1a and 1b. In order to teachjthe
concept, the student first has to read the problem at the top of the page. The next step i @
the teaching of the symbols related with the learning steps of the calculations‘ Q
Target Demographic Q

*
2

The sample to be targeted by the intervention program c dents from 3 years
old. This level was selected because difficulties in svare present as early as
kindergarten, when students have already been expose e base of informal knowledge
in mathematics. Also, students with fewer informad, knowledge skills, such as students with
MLD, are at a great disadvantage relative e ordan et al. 2010) and exhibit large
deficits and greater difficulties with word-pro solving.

According to Gil and Vicent (2009), the figst school years are essential for stimulating
mathematical development, because when informal competencies can become formal
knowledge and skills that facili cqQuisition of subsequent mathematical competencies.

For implementing the ;®n students who are 3 years old, the three types of
presentation of informati used: iconic presentation (only images for students who
neither read nor‘wri\®a ined presentation (images joined to the text for students who are

e

starting to read ar\ nd symbolic presentation (only text for students who can read and
write). c

Classr: Application

R is available to teachers, families, and students, on a web site in which the
ormation presented herein will show the specific instructions necessary to work with this
too.

The application can be run from the student’s own computer (at home or at school), the
teacher’s computer, or the interactive whiteboard. This means that the application can be used
in the classroom in multiple ways. Further, all students and the teacher can access the
application simultaneously.

N2

4
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The intervention is usually carried out by means of 45 fifty-minute sessions. The most
adequate protocol of intervention is based on three steps: (1) show the program and
instructions to the students, (2) illustrate the four representation levels (representation of
concepts, representation of the questions, representation of the links, reversibility of the
process), and (3) supervise the children’s performance on the computer.

CONCLUSION

This chapter pointed to present the description of the IDR strategy aimed at improving
basic mathematical competencies (such as counting, quantity comparison, number facts, and
informal concepts) together with word-problem solving. The hierarchy of skills
competencies is expected to make the children’s learning of mathematics concept

efficient and more adaptive, while also causing minimal inconvenience¢to ¢€achers .19

students. \|

Finally, we would like to highlight that IDR is a supplementaryj(or ementary)
intervention that, when linked to teachers’ instruction and other learmi jvities, will allow
students to reach their full potential in mathematics competeqcli i he results showing
the low numeracy skills of students, it is certainly necessare& rate tools, strategies,
and activities aimed at reducing such difficulties. As wWe gestthese strategies have to be
incorporated into concrete strategies that are based u he dhformal competencies, which
will allow the development of the formal ¢ @d thereby the potential to achieve

adequate proficiency in essential mathema S.

DIRECT FUTURE RESEARCH

In the future it will b to continue assessing the benefits of the strategy, taking
into account the proc at the students carry out during the intervention with IDR. For
this purpose itwo@i eresting to use for example think aloud protocols, in which
students descri ught that they have and task that they do (Garcia et al. 2015). Also,
the sqgi v@ aspects of working in computer-orientated environments need to be
i ture.
rd to accessing the IDR strategy, it is available to teachers, families, and
a web site that also provides the specific instructions necessary to administer this

d be very interesting to keep a record of every “click” of the students and how long they
took to carry out the exercises. In addition, it would be intriguing to see the potential benefits
of promoting this information not only to researchers, but also to teachers, students, and
families. Finally, to further enhance the use of this intervention, our work is currently focused
upon the compatibility of the IDR with a wide range of IT devices.

dents
A% intervention tool. Concerning future developments in utilizing this intervention tool, it
I
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OQSTRACT

Qres the current social and educational reality of the Roma
rity that has historically experienced, and still experiences,
high levels . marginalization, and discrimination in society®. The present
analysis N eir relationship with the school as an institution in order to explain
ac@t e causes of their elevated academic failure and dropout rates. As such,

Vi s are detailed in order to provide examples of good practices that have
been sucgessfully carried out recently in different countries of Europe and have greatly

im d both the access to education and the academic performance of Roma
@‘oungsters. This research has led to the conclusion that a number of actions must be

population, @n e @

ken including; fostering educational models focused on awareness and respect for
diversity, addressing the poor performance and achievement from a multilevel approach
O with the entire society’s support, and encouraging a constructive dialogue between all

* Corresponding Author Email: antunezangela@uniovi.es.

Throughout the chapter, Roma will be employed as the most used and accepted term —according to international
official documentation and several investigations— in order to refer those groups —Gypsies, Sinti, Traveller,
Roma, Ashkali, Manouches, Boyash, etc.— sharing a common historical trajectory of alienation, prosecution,
and exclusion, and having different cultural characteristics from those of a traditionally sedentary population.
Nevertheless, it is important to note that this term is still somewhat controversial due to the great diversity of
these groups and the absence of agreement on the self-identification preferences of the community itself.
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socioeducational agents and the Roma community in order for them to gain more
relevance in their own learning processes.

Keywords: Roma students, school dropout, academic achievement, intervention program,
social inclusion, qualitative analysis

INTRODUCTION

Two decades have already passed since teacher and pedagogue José Eugenio Abajo, a
member of the Association of Educators with Gypsy/Roma in Spain, suggested the need to
recognize the collective social responsibility for the low school enrollment and high leygl, of
school failure among Roma children. Abajo (1996) called for a profound transforma |
both the structural and ideological level of society in order to ensure greater s to a
quality education for Roma children, and thereby allow them to achieve bot | pepsofie
and social development as well as to exercise their rights as full citi AL ime, th
social inclusion of the Roma population had not become a priority.isSte fof national and

Gy

supranational entities yet; however, a public debate was slowl¥ ar consequence of
NGO lobbying and the publication of official reports reveali N ing’ statistics regarding
illiteracy and violence, among other issues (Miskon ’Nions 2010: Vermeersch
2012).

In this context, two decades later, it is_wagth ring whether the social and

the anticipated advances or if the

educational conditions of the Roma people @
same models of discrimination, exclusion, ‘amdfpoverty of the past are still being repeated.
Collectively, these elements constitute the central core of this chapter.

The first part describes both thefSogial and educational reality of the Roma community
and their relationship with sch Wi e aim of identifying the factors that could help
explain the high rates of ac e@lure and school dropout among the Roma students. To
that end, data published ig/diffegentinternational official reports and the main contributions of
the scientific commugi issue have also been considered. In addition, the findings

from two qualit3 iV s carried out in a northern region of Spain have also been used in
order to furt 0 this issue. The second part identifies the variables that enhance
acadegieyperform and achievement, by showing several programs and examples of good
prac e recently been applied throughout Europe, and helped to improve the

access tp edgication, increase the rates of permanence in the formal educational system, and

@timize e academic results of Roma children.

THE SOCIAL AND EDUCATIONAL REALITY OF ROMA COMMUNITY

Situation of the Roma Population’s Evolution: From Persecution to Inclusion

The traveling —diaspora— of the Roma community began in the ninth century, from
their exile from Punjab —India— and continued until the time of their arrival to Europe
during the fourteenth century according to Miskovic (2009). Over the centuries, they suffered
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constant persecutions seeking their physical and cultural elimination, various forms of racism
and exclusion, in addition to a number of other Human Rights violations. However, this
continual persecution did not prevent the Roma community from surviving and perpetuating
the intergenerational transmission of its culture (Abajo 1996; Friedmann 2015; Miskovic
2009; Salinas 2009; UNICEF 2009).

During the final decades of the twentieth century, however, the anti-gypsy discourse
began to reverse, and the social inclusion of the Roma population became a priority for a
number of national and European governments (Friedman 2015; Vermeersch 2012).
Nevertheless, despite efforts made by the highest European Union bodies and instititutions,
such as the European Commission (2014, 2016), the Roma community still suffers from
significantly higher rates of academic failure and dropout than the rest of the population. This,
in turn, means their social inclusion presents a particular challenge for the societies in which
they live (Alvarez, Gonzéalez and San Fabian 2010; Romani Association of Wome @

Kotar Mestipen 2013; Decade of Roma Inclusion Secretariat Foundation 20

Commission 2014, 2016; Miskovic 2009; Open Society Institute 2009; S
especially in the context of economic recession, which often compels a i
maintain, and sometimes even revert back into, older and largel %cultural and
employment patterns (Bereményi and Carrasco 2015). . %

In an effort to address both the academic failure and hig N s among the Roma
community, in addition to other high risk groups G nts belonging to other
minority groups, people from immigrant familie a socially disadvantaged
background as well as the rest of populati th opean Commission (2014) has
suggested a variety of different prevent te n, and compensation measures.
Moreover, it has recommended that all such sures must be applied within the framework

of a comprehensive overall strategy; meaning that they must be carried out in a balanced way,
at all educational levels, and includ volvement of the agents of all the policy areas —

and not only in education. Ho:@l a small group of countries —Bulgaria, Germany,

Ireland, Spain, Hungary, Poland, Pdrtugal, and Romania— have implemented this kind of
comprehensive strategy, and
(Figure 1).
Among the agti ied out by the supranational organizations of the European Union
in order to@ e inclusion of the Roma population, the following should be
0

ed specific measures for Roma students in particular

highlj ni Association of Women Drom Kotar Mestipen 2013; European
Commissi ; UNICEF 2009):

Development of legal, political, and financial instruments including: the issuance of
regulations, recommendations and conclusions to be the framework of reference for
the member states in order to fight against racism and anti-gypsism, as well as the
implementation of effective integration policies, such as the awareness campaign
“For Roma with Roma,” a series handbooks and guides to prevent segregation and
racism, and support for the recognition of the Roma Genocide Remembrance Day,
among others.

e  Support for the creation of a cooperative and transnational professional network that
integrates international, national, and local institutions and platforms —Network of

@ Implementation of the Lisbon Strategy 2000 (currently a Europe 2020 strategy).
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National Roma Contact Points, Roma Taskforce, The European Platform for Roma
Inclusion, in addition to cooperation networks between NGOs and governments, etc.

Comprehensive strategy to reduce early leaving
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Figure 1. List of countries —either §°0r related to the EU— that have implemented strategies
and measures to reduce schoo,

With regard to pelieieidesigned for the inclusion of Roma population, the Vademecum
of ten basic pringip uropean Commission (2010) has recommended is particularly
noteworthy:

i licies that are pragmatic and constructive, based on reliable studies of the
people’s real situation, and ensuring a respect for human rights, personal
Ignity, and non-discrimination, as European Union Member States.
@ Consider the Roma community as the main target group, but not exclude other
A vulnerable or economically disadvantaged groups.
3) Encourage an intercultural approach, that involves other ethnic minorities, in addition
O to the Roma people, in order to combat stereotypes and preconceptions, enhance the
mutual understanding, and develop the intercultural compet