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Abstract

This study aimed to analyse situational and personal interest in Physics, to establish how both are
affected by two instructional strategies (provide opportunities of choice, and make explicit the relevance
of contents), and to determine how strategies and interest influenced engagement, disaffection, and
performance. Participants were 430 second-year science-technology Baccalaureate students (52.4%
girls). Structural equation models corroborated the hypotheses: situational and personal interest were
improved by these two instructional strategies. Moreover, both modalities of interest and teaching
strategies enhanced academic engagement and performance, protecting students from disaffection.
Mediated effects between the assessed variables were also significant.

Keywords: Personal and situational interest, possibility of choice, promoting relevance, academic
engagement, disaffection.

Resumen

Este estudio pretende analizar el interés situacional y personal hacia la Fisica, establecer en qué medida
ambos resultan afectados por dos estrategias docentes (ofrecer posibilidades de eleccion en clase y ex-
plicitar la relevancia de los contenidos) y determinar el grado en que estrategias e interés influyen sobre
la implicacidn, la desafeccion y el rendimiento. Participaron 430 estudiantes de segundo curso del Ba-
chillerato cientifico-tecnoldgico (52.4% chicas). Los modelos de ecuaciones estructurales confirman las
hipétesis: el interés personal y el situacional se ven potenciados por estas dos estrategias docentes; ade-
mds, ambos tipos de interés y las estrategias favorecieron la implicacion y el rendimiento académico,
protegiendo a los alumnos frente a la desafeccion. Los efectos mediados entre las variables evaluadas
también fueron significativos.

Palabras clave: Interés personal y situacional, posibilitar la eleccion, promover la relevancia, im-
plicacion académica, desafeccion.
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Introduction

The most recent PISA report for
Spain (INEE, 2013, p. 150) clearly
underscores that the students’ inter-
est is the driving force behind en-
gagement and the dedication needed
to ensure optimum academic per-
formance. The report also empha-
sises that certain teaching practices
and other positive synergies gener-
ated in the classroom may enable
students to overcome their apathy
for a particular subject.

Likewise, recent studies have
corroborated the crucial role of per-
sonal interest in learning science
(Anderman, Sinatra, & Gray, 2012;
Hampden-Thompson & Bennett,
2013; Klug, Krause, Schober, Fin-
sterwald, & Spiel, 2014; Logan &
Skamp, 2013). These authors have
underlined the importance of de-
termining the characteristics of
teacher-student interactions that
stimulate and develop interest in
a specific subject. Moreover, they
claim that teaching plays a funda-
mental role in the maintaining, and
waxing or waning of interest for a
specific subject; and that once per-
sonal interest for a subject has been
lost it is difficult to regain.

Bearing in mind this context,
this study assessed the impact of
teacher-student interactions on situ-
ational and personal interest towards
Physics, and if these variables con-
ditioned academic engagement, dis-
affection, and performance. How
these constructs have been defined
in previous studies will be briefly

reviewed in the following section in
order to provide a theoretical frame-
work.

Personal and situational interest

Research on interest has often
characterized the phenomenon as
arising from the interaction between
an individual and his/her environ-
ment (Renninger & Hidi, 2011;
Krapp & Prenzel, 2011; Schiefele,
2009). Thus, two types have been
distinguished: personal and situa-
tional interest.

Personal interest is an individ-
ual’s relatively long-term prefer-
ence for certain topics and activities
(Ainley, 2012; Ainley & Hidi, 2014;
Krapp & Prenzel, 2011; Schiefele,
2009). It consisted of two compo-
nents: the affective, which includes
feelings associated to the interac-
tion with the object of interest such
as enjoyment or activation; and the
cognitive component, which entails
assigning particular personal impor-
tance to an object or topic.

With regards to situational in-
terest, Hidi and Renninger (2006)
suggest it is aroused by certain en-
vironmental elements. Krapp and
Prenzel (2011), and Renninger and
Hidi (2011) distinguished two mo-
dalities of situational interest, trig-
gered and maintained. Triggered
situational interest catches the stu-
dent’s attention, awakens in the in-
dividual affective experiences re-
lated to the environment; this is
particularly important during the in-
itial stages when the student comes
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into first contact with a new subject.
In comparison, maintained situa-
tional interest demands greater stu-
dent engagement that begins by es-
tablishing significant connections
with specific content, and by under-
standing their relevance and utility.
Maintained situational interest con-
sisted of two components: the cog-
nitive, and the affective component
(Linnenbrink-Garcia et al., 2010;
Linnenbrink-Garcia, Patall, & Mess-
ersmith, 2013). The value-related
component evaluates the degree to
which students value the content
they are learning in class because
they consider it significant, impor-
tant, and useful for their future. The
feeling-related component includes
different emotions (e.g., fascination
and enjoyment) experienced by stu-
dents that maintain their interest in
the content for study.

Though conceptually different,
situational interest can activate and
maintain personal interest (Klug et
al., 2014; Krapp & Prenzel, 2011;
Renninger & Hidi, 2011; Tsai,
Kunter, Liidtke, Ryan, & Trautwein,
2008). Triggered situational interest
initiates this process by bring to the
students’ attention a topic, which
initially may not have been of per-
sonal interest to the student. Main-
tained situational interest provides
this nexus: once the students’ at-
tention has been drawn to a specific
topic, students who consider it at-
tractive and important will proba-
bly value it more highly, and have a
greater desire to learn, which in turn
initiates personal interest.

Nevertheless, as Linnenbrink-
Garcia et al. (2010, 2013) have
pointed out, few empirical studies
have analysed jointly situational
and personal interest, even though
numerous authors have asserted that
situational interest can activate and
maintain personal interest.

Class interactions: relevance and
choice

Teacher-student interactions in
the classroom have been analysed
from several perspectives such as
the teacher’s sensitivity towards the
student’s interests, supporting ba-
sic psychological needs, classroom
organization and management, in-
structional methods used to enhance
learning, affective relationships in
the classroom, and fostering learner
autonomy (Garcia-Bacete, Ferrd,
Monjas, & Marande, 2014; Morge,
Toczek, & Chakroun, 2010; Pianta,
Hamre, & Allen, 2012; Roorda, Koo-
nen, Spilt, & Oort, 2011; Sanchez-
Oliva, Viladrich, Amado, Gonzalez-
Ponce, & Garcia-Calvo, 2014).

Motivational Self-determina-
tion Theory (SDT) operationalizes
classroom interactions such as en-
couraging student “autonomy sup-
port” on behalf of the teacher (Jang,
Reeve, & Deci, 2010; Reeve, 2009,
2013; Sanchez-Oliva et al., 2014;
Su & Reeve, 2011; Vansteenkiste
et al., 2012). Black and Deci (2000,
p- 742) give an example illustrat-
ing autonomy support: “a person
in a position of authority (e.g., the
teacher) who puts her/himself in the
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position of the other (e.g., the stu-
dent), and adopts their perspective,
understands their feelings, and of-
fers relevant information and choice
of opportunities”. The opposite, ac-
cording to these authors, is con-
trolling authority that forces others
into behaving in a specified man-
ner, with persuasive or coercive ex-
plicit or implicit techniques. The
former example encompasses two
of the basic components of auton-
omy support: relevance and choice
(Jang, 2008; Reeve, 2009, 2013;
Su & Reeve, 2011).

According to Assor (2012),
Katz and Assor (2007) and Ste-
fanou, Perencivich, DiCintio and
Turner (2004), the first behaviour
involves offering students the possi-
bility of choosing between different
alternatives, such as topics to work
on, materials, the members of the
group, the way of exhibiting knowl-
edge or problem-solving modalities.

However, though in theory the
possibility of choice may be syn-
onymous to autonomy support, in
practice the possibility of choice is
only meaningful if the alternatives
are relevant to the student (Assor,
Kaplan, & Roth, 2002; Stefanou et
al., 2004). Likewise, for Hulleman,
Godes, Hendricks and Harackiewicz
(2010), Jang (2008), and Reeve
(2009), the most effective means for
facilitating relevance consisted in
explicitly informing students of the
importance an activity or subject for
achieving their personal goals.

Previous studies have confirmed
that providing choice and promoting

relevance facilitated academic per-
formance and engagement (Assor
et al., 2002; Jang, Kim, & Reeve,
2012; Jang, Reeve, & Deci, 2010;
Roorda et al., 2011; Vansteenkiste
et al., 2012). Notwithstanding, few
studies have simultaneously evalu-
ated both teaching strategies (Assor
et al., 2002), or have related them to
interest (Hulleman et al., 2010; Tsai
et al., 2008).

Academic engagement and disaf-
fection

Furthermore, academic engage-
ment has been researched from dif-
ferent approaches focusing on a di-
versity of topics related to students:
whether they identify with the class
and participate in it; the satisfaction
of their needs in terms of compe-
tency, autonomy and relationships;
their emotional and behaviour
problems related to school; their
levels of academic wellbeing; their
attitudes to school, classmates, and
teachers; their constructive con-
tributions, and interactions during
class; the recovery of school drop-
outs (Lawson & Lawson, 2013;
Pianta et al., 2012; Ros, 2009;
Ros, Goikoetxea, Gairin, & Le-
kue, 2012; Skinner, Furrer, March-
and, & Kinderman, 2008). In order
to synthesize these approaches, in
these studies the notion of engage-
ment consisted of three intensely
correlated and mutually supportive
dimensions i.e., the behavioural,
emotional and cognitive dimen-
sions.
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Behavioural academic engage-
ment is defined as the interactions
students have with their academic
environment that are active, goal
directed, flexible, constructive and
persistent (Assor, 2012; Skinner,
Kinderman, & Furrer, 2009). Thus,
effort, attention, concentration, and
persistence are considered to be in-
dicators of behavioural engagement.
In general, this behaviour is accom-
panied by emotional engagement
(feelings of enthusiasm, enjoyment,
and satisfaction) and cognitive en-
gagement (use of self-regulated
learning strategies).

On the opposite end of engage-
ment lies behavioural academic dis-
affection or disengagement, which
is operationalized as a lack of ef-
fort, poor persistence, reduced at-
tention, and continuously delay-
ing completing tasks (Darby, 2005;
Skinner et al., 2008, 2009). This con-
cept comes close to burnout, passive-
ness, indifference, amotivation, and
hopelessness (Salanova, Schaufeli,
Martinez, & Bresd, 2010). This be-
haviour is usually accompanied by
poorly efficacious learning strategies,
and emotions such discouragement,
apathy, boredom, and frustration. In
turn, this often leads to absenteeism
and early school-leaving (Ros et al.,
2012; Salanova et al., 2010).

Previous studies found a posi-
tive correlation between behavioural
academic engagement and perform-
ance, and personal and situational
interest (Ainley, 2012; Darby, 2005;
Jang, 2008; Rotgans & Schmidt,
2011; Skinner et al., 2008, 2009).

The subject of Physics in Bacca-
laureate

The subject of Physics is con-
sidered to be particularly difficult
by most teachers and students, the
most common reasons for this view
were as follows: to understand it
properly the student needs an ad-
vanced knowledge of mathematics;
in Baccalaureate, the content is too
extensive and diverse; the under-
standing of much of this content de-
mands the student has a high degree
of abstraction; and students must
have problem-solving skills that de-
mand complex integration strategies
(Belo, van Driel, van Veen, & Ver-
loop, 2014; Oon & Subramaniam,
2011; Ornek, Robinson, & Haugan,
2008). Among secondary students,
this perception of the difficulty of
Physics is further exacerbated as
interest and engagement in activ-
ities required for effective learn-
ing wane through time (Belo et al.,
2014; Venturini, 2007). Neverthe-
less, Physics remains a fundamen-
tal subject in the science-technology
Baccalaureate and its content is a
prerequisite for many degrees ac-
cessible through this speciality of
Baccalaureate.

Moreover, second-year Bacca-
laureate students have character-
istics that differentiate them from
other students. For instance, for
these students, the academic year
finishes at the beginning of May,
which means teachers must accel-
erate the pace of syllabus imple-
mentation to adapt it to the cal-
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endar of the Selectivity exams. If
students pass their subjects, their fi-
nal grades will count for their final
mark for entering university. In ad-
dition, many of the candidates as-
piring to degrees with the highest
entry “cut-off scores” are enrolled
in the Baccalaureate speciality of
science-technology. These circum-
stances plus the pressure on them
to pass their Selectivity university
entrance exams, generates in these
students higher levels of stress than
those experienced by students in
other courses.

Aims of the study

This study assessed two teach-
ing strategies perceived by students
(provide opportunities of choice and
making explicit the relevance of
contents), two components of main-
tained situational interest (feeling
and value), personal interest, behav-
ioural engagement, behavioural dis-
affection, and performance in the
subject of Physics in the Selectivity
(Spanish university entrance exam).
These variables were evaluated in a
sample of second-year science-tech-

nology Baccalaureate students. The
objective was to assess the extent to
which the students’ personal inter-
est were conditioned by classroom
teaching strategies, and to deter-
mine how these variables affected
engagement, disaffection and aca-
demic performance in Physics.

With reference to the relation-
ships between the variables evalu-
ated in this study, these have been
partially assessed by several authors
(Assor, 2012; Assor et al., 2002;
Linnenbrink-Garcia et al., 2013;
Reeve, 2013; Roorda et al., 2011).
Bearing in mind the proposals of
these authors, Figure 1 provides a
representation of the relationships
that were tested.

According to the model shown
in Figure 1 and bearing in mind the
findings of previous studies, it was
hypothesized that (a) choice and rel-
evance would positively predict sit-
uational interest, personal interest,
engagement, and performance, and
would negatively predict disaffec-
tion; (b) situational interest would
positively predict personal interest,
engagement, and performance, and
would negatively predict disaffec-

v -

Situational
interest

Personal
interest

Performance
in

Engagement
Disaffection
Selectivity

Relevance

—1

Figure 1. Hypothesised model of the relationships between variables.
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tion; and (c) performance would be
positively predicted by behavioural
engagement, and negatively by dis-
affection. In terms of mediation,
it was hypothesized that (d) situ-
ational interest would mediate the
relationships between choice-rele-
vance and personal interest; and (e),
engagement and disaffection would
mediate the relationships between
personal interest and performance.

Thus, this study presents pre-
viously unreported findings with
reference to earlier research: two
teaching strategies, choice and rele-
vance, were jointly analysed, which
allowed for the comparison between
both; the same may be said for the
two components of situational in-
terest; behavioural disaffection was
evaluated, a variable that has re-
ceived little attention though cru-
cial for performance; behavioural
engagement was estimated by the
teachers themselves in order to ob-
tain a more objective view of stu-
dent behaviour; as an indicator of
performance external qualifications
were used, and not the evaluations
of teachers from the schools them-
selves; finally, structural equation
models were assessed to ascertain
the direct and mediated effects be-
tween variables.

Method
Participants

The final sample consisted of
430, 2" year science-technology

Baccalaureate students (girls 52.4%
and boys 47.6%), who were en-
rolled at secondary schools of the
Autonomous Community of Gali-
cia in north-western Spain. A to-
tal of 23 schools, 16 state schools,
and 7 private state-funded schools,
were selected; this proportion of
state schools and private schools
was proportional to the total number
of schools teaching Baccalaureate in
this area of the Autonomous Com-
munity of Galicia. As for the state
schools, 4 belonged to primarily ru-
ral populations below 10.000 inhab-
itants. The remaining schools were
located in cities with populations
ranging from 70.000 to 350.000 in-
habitants. In each school, students
were selected through cluster sam-
pling, and data was obtained from
all of the students enrolled in sci-
ence-technology Baccalaureate. The
number of students per class ranged
from 17 to 31 students. At the end
of the academic year (in May),
the mean age of participants was
17.73 years (SD = 1.24), there were
no significant differences between
boys and girls in this variable.

Measurement instruments

Choice and relevance. The stu-
dents’ perception of both teach-
ing strategies was evaluated us-
ing two subscales of the Teacher
as Social Context (TaSC) question-
naire, proposed by Belmont, Skin-
ner, Wellborn and Connell (1992),
which consisted of four items for
each strategy. The choice subscale
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evaluated the degree to which stu-
dents perceived a teacher offered
different alternatives to carry out
academic activities (e.g. “My Phys-
ics teacher gives me many options
for doing my tasks”). On the rele-
vance subscale, students measured
how the Physics teacher communi-
cated the importance and usefulness
of the content that was taught (e.g.
“My Physics teacher explains how
we can use the things we learn in
class™). Students scored each item
on a five-point scale.

Situational interest. This was
evaluated using two subscales of
the Situational Interest Question-
naire for an academic subject (Lin-
nenbrink-Garcia et al., 2010), each
with four items. The maintained
situational interest-feeling sub-
scale evaluated different feelings
of the students that prolonged and
maintained interest for the subject
of Physics (e.g. “I like the things
I’'m learning in the Physics class”).
The maintained situational inter-
est-value subscale enquired about
the students’ opinions about the rel-
evance of what they learned in class
(e.g. “The things I'm studying in
Physics class this year are important
for me”). Students scored each item
on a five-point scale.

Personal interest. This was
evaluated on the Individual Inter-
est for Science Scale (Linnenbrink-
Garcia et al., 2010). As this scale
was designed for Mathematics, it
was slightly adapted for Physics.
The scale consisted of eight items
evaluating two aspects of value: af-

fective, which includes the students’
feelings concerning this science
(e.g. “I love Physics”); and cogni-
tive or evaluative, which estimates
the usefulness or importance (e.g.
“The way of reasoning in Physics is
important for me”). Students scored
each item on a five-point scale.

Engagement and disaffection.
This was evaluated on the Behav-
ioural Engagement and Disaffec-
tion Questionnaire (Skinner et al.,
2008), with two subscales, one com-
pleted by the Physics teachers, and
the other by the students. The sub-
scale of behavioural engagement
consisted of five items evaluating
the Physics teachers’ perceptions
regarding the degree of attention,
effort and persistence of each stu-
dent (e.g. “In my class, this student
works as hard as he/she can”). The
behavioural disaffection subscale
also consisted of five items evalu-
ating the extent to which students
consider their behaviour in class to
be indicative of a lack of academic
engagement (e.g., “When I'm in
the Physics class, I just act like I'm
working”). In both subscales, stu-
dents scored each item on a five-
point scale.

All of the scales have been used
in previous studies, with the cor-
roborated psychometric characteris-
tics of reliability and validity. The
Spanish version of each scale was
designed using the standard proce-
dure of transcultural translation of
the scales (Brislin, 1986).

Academic performance. The
school secretaries provided the fi-
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nal mark obtained by each student
for their Physics Selectivity exam in
June or September.

Procedure

First, the headteachers of all the
schools were contacted to inform
them of the objectives of the study,
and to request their participation,
and that of the Physics teachers,
and the secretaries of the schools.
All participants freely volunteered
to participate and in the study.
Moreover, informed consent was
obtained from all parents or legal
guardians. The tests were adminis-
tered to students during their tutori-
als and in the presence of a counsel-
lor. The scales were administered at
three intervals throughout the aca-
demic year: students were admin-
istered the choice and relevance
questionnaire at the end of October;
two situational interest scales in
December; and the personal inter-
est and disaffection questionnaires
in April. Teachers were adminis-
tered the behavioural engagement
scale in April. The school secretar-
ies provided the final grades for the
Selectivity exams in June or Sep-
tember. All students freely partici-
pated in the study, and received no
financial compensation or reward
in return.

Statistical analyses
Initial statistical analysis deter-

mined the reliability coefficients
(Cronbach’s alpha), the descriptive

statistics, and the correlations be-
tween observed variables using the
SPSS .22 statistical package.

Confirmatory factorial analy-
sis (CFA) was then undertaken to
confirm the fit of the measurement
model and a series of structural
equation models (SEM) was per-
formed to contrast the proposed me-
diational model using the AMOS .22
software (Arbuckle, 2013). In both
analyses (CFA and SEM), accord-
ing to suggestions of Byrne (2010),
the model fit was evaluated by the
following indices: the y? statistic,
the y?/df indicator, the comparative
fit index (CFI), the non-normed fit
index (NNFI), the root mean square
error of approximation (RMSEA),
and the standardized root mean
square residual (SRMR).

The data from confirmatory fac-
torial analysis was used to calculate
two other indexes for evaluating the
reliability of the measures, the coef-
ficient of composite reliability (CR)
and the average variance extracted
(AVE) (Hair, Black, Babin, Ander-
son, & Tatham, 2009). The coef-
ficient of composite reliability in-
dicated the internal consistency of
the indicators of a latent variable;
their value was not based on the
number of items composing a fac-
tor, a CR = .70 was considered to be
acceptable, and its interpretation is
similar to that of the Cronbach’s al-
pha. The average variance extracted
indicated the percentage of variance
of the factor that had been captured
by the construct, compared to the
variance of the measurement error,
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Table 1

Descriptive Statistics, Correlations between Observed Variables, and Reliability Coefficients

Variable 1 2 3 4 5 6 7 8
1. Choice —
2. Relevance 33 —
3. Situational I. Feeling 43 43 —
4. Situational I. Value 34 47 41 —
5. Personal interest 32 40 50 57T —
6. Behavioural engagement 25 28 39 42 50 —
7. Behavioural disaffection =27 -34 -42 -46 -53 -44 —
8. Academic performance 32 35 42 46 54 A48 -46 —
Mean 33 34 35 35 38 36 25 73
SD 10 97 98 98 10 84 74 14
Cronbach’s alpha 8 84 84 8 79 I8 7 —
Composite reliability a8 a6 78 79 73 74 T2 —
Average variance extracted 49 50 51 54 52 48 51 —

Note. All correlations were statistically significant at p < .01.

around AVE = .50 or higher were (the direct effect of the independent

considered to be optimum values. variable on the dependent variable

The analysis of mediation be- was non-significant when mediators
tween variables was performed  were included) or partially mediated
in line with the four stages rec-  relationship (direct effect remained

ommended by Kenny, Kashy and significant).

Bolger (1998). In the first stage,

the independent variables were ana-

lysed to determine if they predicted Results

the dependent variables. Step 2 an-

alysed if the independent variable  Preliminary analyses

was related to the mediator; in this

stage, the mediator was treated as Table 1 shows the correlations
a dependent variable. Step 3 exam- between observed variables, the de-
ines the effect of the mediator on scriptive statistics, and the reliabil-
the dependent variable to determine ity indexes.

if it was predicted by both the inde- All correlations were positive,
pendent variable and the mediator.  with the exception of the links be-
In the fourth stage, the direct and  tween disaffection and the other
indirect effects obtained in the third  variables. It is worth noting the rela-
stage were analysed to determine  tionships between both instructional
if there was a completely mediated strategies (r = .33), between both
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components of situational interest
(r = A1), and between engagement
and disaffection (r = —.44).

As for the reliability indexes, all
were within the limits established
by Hair et al. (2009). In all cases the
Cronbach’s alpha and composite re-
liability values were higher than the
minimum limit (.70), whereas the
percentages for the average variance
extracted were adequate, all coming
close to the 50% mark.

Measurement model

In order to test the robustness
of the evaluation instruments, the
measurement model underwent con-
firmatory factorial analysis using
the AMOS .22 software (Arbuckle,
2013). The following were consid-
ered as latent variables: choice, with
four indicators; relevance, with four
indicators; situational interest-feel-
ing, with four indicators; situational
interest-value, with four indica-
tors; the mean for personal interest,
given that this scale consisted of
eight items; disaffection, with five
indicators; and engagement, with
five indicators.

All of the indicators obtained
asymmetry indices and kurtosis be-
low 11.961, confirming the univariate
normality assumption (Arbuckle,
2013; Byrne, 2010). No atypical
multivariate observations (outliers)
were found. Nevertheless, Mardia’s
multivariate kurtosis coefficient
(28.20) exceeded the critical ratio
(7.13). Thus, in order to determine
the influence of non-normality on

the estimators, two types of analysis
were performed: one for the original
sample using the maximum likeli-
hood method; the other for the 500
bootstrap samples, using the maxi-
mum likelihood method; a 95% con-
fidence interval was set to evaluate
corrected bias, as recommended by
Arbuckle (2013) and Byrne (2010).
Discrepancies between estimators
(bias) calculated using both meth-
ods were minimal i.e., differences
only on the third decimal. More-
over, none of the confidence in-
tervals for the bias included zero,
which would suggest that the accu-
racy of the estimators was not af-
fected by multivariate non-normal-
ity (Byrne, 2010). Therefore, we
proceeded to review the results of
the analysis performed on the origi-
nal sample. No re-specifications of
the initial model were carried out.
The measurement model is shown
in Figure 2.

The measurement model pro-
vided an excellent fit to the data:
2 (df = 324, N = 430) = 439.6,
p < 001, y?/df = 1.36; NNFI = .975;
CFI = 977, RMSEA = .029;
SRMR = .034. All of the standard-
ized factorial loads were significant
(B > 55; p < 01). All correlations
between latent constructs were sig-
nificant (p < .01).

Structural model

Several structural equation
modeling (SEM) analyses were per-
formed to test the structural model
proposed in Figure 1. Two types of
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Figure 2. Measurement model.

Note. For clarity of presentation, observed indicators were not drawn.

analysis were applied to the meas-
urement model i.e., with the original
sample, and with the 500-sample
randomly obtained by re-sampling.
As no differences were found be-
tween both analyses, only the es-
timators obtained for the original
sample were presented.

In accordance with the first
stage recommended by Kenny et al.
(1998) for evaluating possible me-
diated effects, the direct nexus be-
tween the independent and the de-
pendent variables were computed.
The pairs of variables under evalu-
ation are shown in Table 2, and the
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Table 2

Total, Direct, and Indirect Effects between Variables

Indirect effect

Total mediation Total Direct
effect (1) effect (p) Total (p) ©)

Choice — Personal I. 215 —014 (ns) ®) 229 (.004)
Choice — Disaffection -202 004 (ns) -207 (.003)
Choice — Engagement 195 —.011 (ns) 206 (.002)
Choice — Grade 220 052 (ns) .168 (.003)
Relevance — Personal 1. 364 004 (ns) .360 (.002)
Relevance — Disaffection -.365 —.036 (ns) -.329 (.003)
Relevance — Engagement 276 —.047 (ns) 323 (.002)
Relevance — Grade 306 038 (ns) 268 (.002)
Partial mediation

S.I. Feeling — Disaffection -323 -227 (01) —-.097 (.006)
S.I. Feeling — Engagement 304 198 (.01) .106 (.004)
S.I. Feeling — Grade 296 118 (.03) .178 (.003)
S.I. Value — Disaffection —445 -305 (.01) —.140 (.005)
S.I. Value — Engagement 382 227 (01) 154 (.002)
S.I. Value — Grade 382 142 (.02) 239 (.003)
Personal I. — Grade 280 152 (.01) 127 (.005)

Notes. (') All total effects were significant (p < .001). (?) ns = non-significant effect. (?) The prob-
ability associated to the sum of standardized indirect effects and their respective confidence intervals
were estimated using the “bias-corrected confidence interval bootstrap test” of AMOS. 22 (confidence

level = 95%; samples = 500).

direct nexus between them ap-
pears in the total effects column.
As shown in Table 2, all of the re-
gression coefficients between the
pairs of variables were significant
(p < .001); and all of the regression
models obtained adequate indexes
of model fit to data.

The second stage suggested by
Kenny et al. (1998), involved an-
alysing the relationships between
each dependent variable and its re-
spective mediator, and by analys-
ing pairs of variables. Similar to
the results in the first step, all of

the models had a good fit to data,
and all of the regression coefficients
between variables were significant
(p < .001).

In the third step described by
Kenny et al. (1998), the nexuses
among all of the variables under
evaluation were established. The
indexes revealed the model fitted
adequately the data: y? (df = 326,
N = 430) = 461.5, p < .001;
x%df=141;NNFI = .969; CFI = .973;
RMSEA = .031; SRMR = .041.
The analysis of the direct effects
(see Figure 3) showed choice and
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Figure 3. Structural relations between variables (standardized regression weights).

Note. Dashed lines represent non-significant coeffi

cients (p > .05). The other values were significant

(p < .01). For clarity of presentation, observed indicators were not drawn.

relevance positively predicted situ-
ational interest-feeling and situa-
tional interest-value. Both compo-
nents of situational interest (feeling
and value) positively predicted per-
sonal interest, engagement, and per-
formance, and negatively predicted
disaffection. Personal interest pos-
itively predicted engagement and
performance, and negatively disaf-
fection. Behavioural engagement
positively predicted performance,
whereas disaffection negatively pre-
dicted performance.

Finally, the last stage recom-
mended by Kenny et al. (1998) was
to establish the total or partial me-
diation between variables. The data
obtained in the previous stage (Fig-
ure 3) revealed the direct effects

that linked choice and relevance
with personal interest, disaffection,
engagement, and the grade in Se-
lectivity were not significant. The
paths relating the rest of the varia-
bles of the model to each other were
significant. This indicated there was
total mediation between some var-
iables (these appear at the top of
Table 2), and partial mediation be-
tween other variables (these appear
at the bottom of Table 2).

As for the total mediations, sit-
uational interest-feeling and situ-
ational interest-value mediated the
relationships that linked choice and
relevance with personal interest.
Moreover, three types of interest
mediated the relationships between
choice-relevance and engagement-
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disaffection. Finally, personal and
situational interest and engagement-
disaffection mediated the relation-
ship between choice-relevance and
performance. In all of these cases
the direct effects were not signifi-
cant, but the indirect and total ef-
fects were significant (see top of
Table 2).

With regards to partial media-
tion, personal interest mediated the
relationships between situational
interest and engagement-disaffec-
tion. Moreover, engagement-disaf-
fection mediated the relationships
between personal interest and aca-
demic performance. In all of these
cases, the total, direct, and indirect
effects were significant (see bottom
of Table 2).

Discussion

This study corroborated the re-
sults of previous research, and pro-
vided novel data for improving our
understanding of the relationships be-
tween the variables under evaluation.

First, choice and relevance pos-
itively predicted engagement and
performance, which agreed with
previous studies (Assor et al., 2002;
Hulleman et al., 2010; Linnenbrink-
Garcia et al., 2013; Roorda et al.,
2011). Of these authors, only As-
sor et al. (2002) evaluated both
teaching strategies simultaneously
in Israeli secondary students (8-14
years). Moreover, the results ob-
tained in this study were not as un-
equivocal as has been previously

established. Thus, as expected, stu-
dents who perceived their teachers
had offered them more possibilities
of choice also believed their teach-
ers explained better the relevance
and utility of different topics dealt
with in the Physics class. Further-
more, these students, who enjoyed
the subject more and considered it
was important for their personal fu-
ture, exhibited more personal inter-
est towards the content and reason-
ing of this science. The sign on the
indexes that linked the other var-
iables with choice/relevance was
identical for both, but the impact
of relevance was in all cases higher
than the possibility of choice. This
corroborated the hypothesis con-
tending that the possibility of choice
makes more sense when students
are presented relevant alternatives,
which are coherent with their per-
sonal goals and values (Katz & As-
sor, 2007; Stefanou et al., 2004).
Second, situational interest pre-
dicted personal interest, engage-
ment, and performance, which
agreed with the findings of other
authors (Ainley, 2012; Ainley &
Hidi, 2014; Jang, 2008; Linnen-
brink-Garcia et al., 2013; Rot-
gans & Schmidt, 2011). Of these
studies, only Linnenbrink-Garcia et
al. (2013) evaluated both compo-
nents of interest towards science in
a three-week summer course for in-
tellectually gifted students. In this
study the total effects of interest-
value were higher than interest-feel-
ing towards the subject of Physics.
Even more than enjoyment, impor-
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tance given to the subject was the
main force driving personal inter-
est for this science, engagement
in class, and in raising their final
grades in the Selectivity exams. As
for mediation, students who were
more conscious of the possibility of
choice and the relevance of content
were also more interested for this
science partly owing to more enjoy-
ment, and for considering the sub-
ject to be more important.

Third, in agreement with pre-
vious results (Ainley, 2012; Jang,
2008; Linnenbrink-Garcia et al.,
2013; Rotgans & Schmidt, 2011),
personal interest positively predicted
engagement and performance. More-
over, students with higher situational
interest for the subject of Physics
were more involved in class, partly
because they were more personally
interested in this science.

Finally, behavioural engagement
positively predicted performance,
which agreed with previous research
(Skinner et al., 2008, 2009). In this
study, engagement was evaluated by
the teachers, and the final mark in the
Selectivity exam was taken as the in-
dicator of performance, which im-
proved reliability in the assessment
of the relationships between these
variables. As for the mediated ef-
fects, the students with higher per-
sonal and situational interest obtained
better marks, partly owing to more
attention, effort, and persistence in
undertaking their academic tasks.

The results on behavioural dis-
affection, which has been researched
less than engagement (Skinner et al.,

2008, 2009), were somewhat strik-
ing. All of the variables under evalu-
ation were negatively related to dis-
affection. Thus, students with low
levels of attention, participation, ef-
fort, and persistence in classroom
activities obtained poorer results
in Physics. Examining its predic-
tors, possibility of choice, promot-
ing relevance, situational interest for
the subject of Physics, and personal
interest for this science protected
students from disaffection in class.
Moreover, disaffection mediated the
relationship between personal inter-
est and performance.

Educational applications

This study has underscored the
impact of specific teacher-student
interactions on enhancing interest
and engagement, and minimizing
disaffection. This finding as well as
similar results obtained in previous
studies support numerous propos-
als and interventions for teachers to
raise their students’ interest, enjoy-
ment, and engagement using a vari-
ety of strategies (Belo et al., 2014;
Hampden-Thompson & Bennett,
2013; Klug et al., 2014; Morge et al.,
2010; Pianta et al., 2012). Briefly,
examples of a few teaching activities
aimed at raising relevance and pro-
moting choice are described below.

In order to enhance the rele-
vance of the sciences, Anderman
et al. (2012), Logan and Skamp
(2013), and Oon and Subramaniam
(2011) recommend: class discus-
sion on the scientific subject mat-
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ter to be studied, which should fo-
cus on the world surrounding the
students, and be meaningful to their
own lives; explicitly establishing
the greatest number of possible con-
nections between the science taught
in classrooms and the world outside;
explain to students the utility of cer-
tain skills associated to the knowl-
edge of science —logical reasoning,
the ability to analyse, and problems
solving skills— for their academic
and professional future; whenever
possible, present problems in practi-
cal contexts, not entirely in terms of
hypothetical conditions. These and
other similar teaching strategies are
particularly crucial when the con-
tent is not of great interest to stu-
dents (Assor, 2012; Hulleman et al.,
2010; Jang, 2008).

In order to facilitate choice,
Anderman et al. (2012) and Logan
and Skamp (2013) suggested tak-
ing into account the students’ pre-
vious knowledge and skills, and to
propose activities that are graded
according to difficulty to minimize
boredom and disaffection. Assor
(2012) and Darby (2005) also rec-
ommend certain flexibility in the
choice of classmates in a group, and
the choice of classroom topics in ac-
cordance with the students’ personal
interests and goals.

Su and Reeve (2011), and
Reeve (2009) assert that teachers,
and other professionals, can easily
learn these and other instructional
strategies that facilitate learner au-
tonomy. Previously, however, it is
crucial for teachers to be aware of

the motivation and engagement of
their students, paying particular at-
tention to levels of enjoyment, at-
tention, effort, and persistence in
carrying out different activities in
the classroom.

Though the model proposed has
been confirmed, there are several
limitations to this study, which may
provide clues for new avenues of
research.

With reference to the variables,
only the two extremes of behav-
ioural engagement were evaluated.
Future research can focus on other
dimensions of engagement, such
as cognitive (strategies) or affec-
tive (emotions) (Lawson & Lawson,
2013; Ros et al., 2012; Skinner et
al., 2008, 2009).

Neither have other components
of autonomy support been evalu-
ated (Jang et al., 2010; Sanchez-
Oliva et al., 2014; Stefanou et al.,
2004), such as accept the students’
expression of negative feelings, of-
fer clear guidelines and construc-
tive feedback in undertaking tasks.
These have proven to be efficacious
for enhancing interest, engagement,
and performance.

As for the experimental design,
it would be most useful to exam-
ine the evolution of these varia-
bles throughout several grades (see
Jang et al., 2012; Logan & Skamp,
2013), and to examine how they
interact. Though the model under
analysis has been well corroborated
both theoretically and empirically,
there are clear indicators of recipro-
cal causality among these variables.
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