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A developing literature continues to testify to the relationship between higher

socio-economic status (SES) and better academic attainment. However, the literature

is complex in terms of the variety of SES and attainment indicators used. Against the

backdrop of a Scottish Government initiative to close the attainment gap between

higher and lower SES children, the present study examined the relationship between

individual-level Scottish Index of Multiple Deprivation (SIMD) and National Lower Tariff

Score in school children in the West of Scotland. Results showed a practically significant

relationship between SIMD and Tariff Score. This relationship was partially mediated by

higher academic self-efficacy, so that higher belief in academic competency partially

mediated the SIMD-Tariff Score relationship. Further, this partial mediation was robust

to the influence of gender, sensation seeking, level of school attendance and past month

frequency of Heavy Episodic Drinking. It is suggested that increasing attendance and

perceived academic competence are viable ways (among others) of attempting to close

the attainment gap.

Keywords: Scotland, attainment, Tariff Score, academic self-efficacy, heavy episodic drinking, school attendance

INTRODUCTION

Previous studies have evidenced inequalities in educational outcomes within Scotland. A 2014
study (Sosu and Ellis, 2014) found that by age 12–14 more than twice as many pupils from the
most affluent areas performed well in numeracy compared to pupils from the most deprived areas.
Relatedly, the Scottish Survey of Literacy and Numeracy (Scottish Government, 2013) observed an
attainment gap of 14–17% for reading, 21% for writing, and 12–28% for numeracy in children in
primary and secondary school.

According to Becker and Tuppat (2013), “social inequality” refers to “systematic differences in
chances for certain favorable outcomes between social categories” (p. 738). Based on this definition
it is clear that risks for underachievement across a range of domains, including academic, are
not randomly distributed, but are more strongly felt in certain social categories. A substantial
educational research literature suggests that social class is the most important variable influencing
educational achievement, and that other factors influencing achievement may vary depending on
children’s social backgrounds (see for example Cassen and Kingdon, 2007; Raffo et al., 2007; Kerr
andWest, 2010; Lloyd, 2011). Empirical results show that children from low socio-economic status
(SES) backgrounds are less likely of progressing to further and higher education than children from
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high SES families, even when their academic performance is
taken into account (e.g., Jackson et al., 2007; Kloosterman et al.,
2009).

While there is broad agreement that there is a negative
relationship between lower SES and academic attainment
(e.g., Kirsch et al., 2002; Mullis et al., 2004; Sirin, 2005;
Micklewright and Schnepf, 2007; van Ewijk and Sleegers, 2010),
this relationship is complex. It is complicated on three levels; the
nature of the measure of SES used, the nature of the measure
of attainment used, and the inclusion (or not) of moderating
or mediating factors in assessment models (White, 1982; Sirin,
2005). Indeed, there is little or no consensus on the conceptual
meaning of SES, or on the optimal way to measure it (Bornstein
and Bradley, 2003). Depending on the choice of measures used
to assess them, the relationship between SES and attainment has
variously been reported as strong (e.g., Sutton and Soderstrom,
1999), or moderate to non-significant (e.g., Ripple and Luthar,
2000).

In a review of the literature, Sirin (2005) highlighted four
potential means of assessing or determining SES; parental
education, parental income, parental occupation and home
resources. The latter of these assesses issues such as an
individual’s access to computers, books, and the number of
bedrooms in the family home. Accordingly, SES based on a home
resources approach typically uses a composite score, based on
a number of questions, in order to determine the availability of
financial resources in the family more broadly. Entitlement to
free school meals (FSM) is another proxy measure for SES that
has been widely used. Entitlement to FSM has been described
as an imperfect proxy for low-income families, and therefore
SES (Hobbs and Vignoles, 2007), and is said to be conceptually
problematic. The process of determining eligibility is vulnerable
to mistakes, and the impact that participation in a school lunch
program itself could have on students’ school attainment is
difficult to differentiate from the impact of SES (Sirin, 2005).

Studies elsewhere have used aggregation techniques to assess
SES, based on the particular school that the student attends
(e.g., Caldas and Bankston, 1997), or the particular neighborhood
where the student lives (Brooks-Gunn et al., 1997). At a school
level, it is not uncommon for an aggregated approach to use the
overall proportion of pupils at a given school who are entitled
to FSM as a broad indicator of the SES for all pupils at that
school. At a local level, indices of multiple deprivation (IMD)
are widely used. Attributing a “low” SES to all pupils at a school
wherein 50% of pupils are entitled to FSM may be “relatively”
meaningful (for example if <5% of pupils in all other schools in
the study are entitled to FSM), but even in that example there is a
50–50 chance of it being so attributed erroneously. Additionally,
the location of the school is also said to be important, both in
terms of the IMD location, and its location in a rural, suburban
or urban setting (Sirin, 2005). Use of aggregated measures can
lead to the ecological fallacy—the assumption that all students
from a given school population (school) share the “general”
characteristics of that school. As well as individual (or family)
level SES impacting educational attainment, there is evidence
that the broader socio-demographic context also contributes to
the relationship, and that an interaction between individual-level

and broader socio-demographic factors adversely impacts on
attainment. Indeed, studies have shown that schools whose
population is made up of a high proportion of low-SES
pupils perform less well than would be expected based on the
quality of the school, with the reverse true for schools with a
relatively high average-SES pupil intake (van Ewijk and Sleegers,
2010).

For Pokropek et al. (2015), two issues remain unclear based
on the totality of the literature. Firstly, conceptual issues about
the nature and meaning of various SES indicators. Secondly,
issues about how SES can be reliably measured across countries.
Indeed, one of the problems identified in this literature is the
fact that terms are used interchangeably to describe social class,
status, deprivation, poverty, or a family’s ranking on the social
ladder (e.g., Sirin, 2005; Rindermann and Baumeister, 2015).
For these reasons, studies have reported widely varying effect
sizes for the relationship between SES and academic outcomes.
In a review of the literature, Sirin (2005) examined the average
effect sizes for the relationship between SES and attainment,
and reported that the use of parental occupation, income and
education yielded broadly similar effect sizes (0.28 ≤ d ≤ 0.30),
with entitlement to FSM slightly higher (d = 0.33), but home
resources considerably higher (d = 0.51). Similarly, there were
differences in effect sizes based on the academic measure used,
with the lowest effect size observed for general or composite
achievement outcomes (d = 0.22), and larger effect sizes for
subject-specific outcomes (0.27 ≤ d ≤ 0.35). However, it should
be pointed out that all of these effect sizes fall short of Ferguson’s
(2009) threshold for “practical” significance (d ≥ 0.41). Indeed,
Sirin (2005) more broadly discovered that the “medium” level
of association between SES and academic achievement at an
individual level, fell short of the “large” degree of association
at the school level. While some evidence has suggested that
educational inequalities have been in decline, (e.g., Breen et al.,
2009), others have evidenced their continued existence (e.g.,
Pfeffer, 2008). The present study chose Scottish Index of Multiple
Deprivation (SIMD) as the measure of SES as it is a Nationally
recognizedmeasure, and is not open to participant reporting bias.

Self-efficacy is defined as “people’s judgments of their
capabilities to organize and execute courses of action required
to attain designated types of performance” (Bandura, 1986,
p. 391). These beliefs help determine individuals’ choices, efforts,
persistence, and perseverance in tasks. Self-efficacy is a domain
specific construct (e.g., Grau et al., 2001; Muris, 2001; Habel,
2009) such that self-efficaciousness in one domain (e.g., sport)
does not always translate to all domains of life (e.g., emotions);
therefore, feelings of competence tied to task demands of a
given situation have greater predictive utility than a global self-
evaluation (Bandura, 1997). According to Graham and Weiner
(1996), perceived self-efficacy consistently predicts behavioral
outcomes more than any other motivational construct. In their
meta-analysis, Multon et al. (1991) found that self-efficacy
beliefs accounted for 14% of variance in students’ academic
performance and 12% of variance in their academic persistence.
Self-efficacy is also “associated with key motivational constructs
like causal attributions, self-concept, optimism, achievement goal
orientation, academic help-seeking, anxiety, and value” (Usher
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and Pajares, 2008, p.751) and is potentially the most important
construct in social cognitive theory.

For many children and young people who have had
experiences of adversity or disadvantage, resilience is considered
a particularly important factor in academic success (OECD,
2011), and resilient students have been found to have higher
levels of self-efficacy (Shumow et al., 1999; Borman and
Overman, 2004). In a report funded by the Joseph Rowntree
Foundation, a British social policy research and development
charity, Hirsch (2007) summarized the findings of eight research
studies into the experiences of children from different SES
backgrounds and their attitudes to education, and claimed that
children from disadvantaged backgrounds were more likely to
perceive a lack of control over their learning and were more
likely to feel anxious and unconfident about school. The report
suggests that these factors are “at the heart of the social divide
in educational outcomes” (p. 1). Horgan’s study (Horgan, 2007)
into the impact of poverty on children’s experiences of school
found evidence of boys in particular starting to disengage from
school from the age of 9 or 10; like Horgan (2007), Archer and
Francis (2007) have also pointed out the intersecting nature of
gender, and social class (and race) in terms of explaining variance
in achievement (also see Heath and Brinbaum, 2007; Breen et al.,
2010).

Boggiano et al. (1988) investigated perceptions of competence
and ability in children. They found that higher perceptions
of competence or abilities resulted in greater preference to
engage in challenging learning activities. In addition to its
relationship with motivation, research suggests a significant
influence of self-efficacy on academic attainment (Zimmerman
et al., 1992) and meaningful cognitive engagement (Walker
et al., 2006). Indeed, Caprara et al. (2011) recently found that
both academic self-efficacy and personality traits individually
contributed significantly to academic achievement in school.
Furthermore, in a series of large scale studies with secondary
school pupils, Trautwein et al. (2009) illustrated that competency
beliefs (similar to self-efficacy) and conscientiousness were
independent predictors of secondary school pupils’ academic
effort and achievement. However, there is generally more
research examining the relationship between self-efficacy and
attainment (e.g., Trautwein et al., 2009; Caprara et al., 2011)
than motivation (Boggiano et al., 1988). In a recent study the
authors reported that overall, intrinsic and extrinsic academic
motivation were best predicted by self-efficacy (McGeown et al.,
2014), compared to scores on the Big 5.

The present study matched data provided from a Local
Authority in the West of Scotland with data gathered as
part of a longitudinal study into alcohol-related behaviors
to examine the relationship between SIMD and composite
academic attainment, and the degree to which gender, school
attendance, sensation seeking, Heavy Episodic Drinking (HED)
and scores on three domains of self-efficacy mediate or moderate
that relationship. Although our primary research focus was
the relationship between SIMD, academic self-efficacy and
attainment, we included a number of other variables assessed
in the longitudinal study in the present analyses. Sensation
seeking is broadly understood as the desire for intense and

novel experiences (Zuckerman, 1994), and has been shown to be
inversely related to academic performance (Aluja-Fabregat and
Torrubia, 1998; Eklund and Fritzell, 2013; Cladellas et al., 2017),
in some cases, particularly in boys (Aluja-Fabregat and Torrubia,
1998). Moreover, the Scottish Government have reported that
a greater proportion of females than males remain in school
beyond compulsory education, and that, on average, females
have better academic attainment than males. Finally, with data
having been gathered on Heavy Episodic Drinking (HED), this
variable was also added to the measurement model. Research
across the world has attested to the deleterious effect of alcohol
use on academic outcomes in adolescence (e.g., Latvala et al.,
2014; Nelson et al., 2015; Patte et al., 2017)

To examine the mediating and moderating roles of self-
efficacy, sensation-seeking, and demographic variables, we posit
three specific research questions (RQs):

1. Is Tariff Score predicted by SES?
2. To what extent is this relationship mediated by academic,

social, and emotional self-efficacy?
3. What is the impact of sensation seeking, gender, attendance

and Heavy Episodic Drinking (HED) on observed
relationships?

METHODS

Participants
Participants (n = 546) were pupils from five High schools in a
Local Authority in the West of Scotland (Male, N = 240, 45.8%).
Schools committed to participation in the study independently
(not mandated by the Local Authority). Ethical approval was
obtained from a UK higher education institution and written,
informed parental consent was provided for each participant.
Data were collected at four time points; baseline (when the
students were in the first year of High school; mean age = 12.5
years); and at+12 months;+24 months; and+33 months (when
the students were in their fourth year, and just prior to the
National Lower examinations).

Measures
The Self-Efficacy Questionnaire for Children (SEQ-C; Muris,
2001) assesses three domains of self-efficacy: (a) academic self-
efficacy (e.g., “How well do you succeed in passing all subjects?”),
(b) emotional self-efficacy (e.g., “How well can you control your
feelings?”), and (c) social self-efficacy (e.g., “How well do you
succeed in staying friends with other children?”). Each subscale
contains seven items, to which respondents are required rate their
competence in each self-efficacy domain on a 5-point Likert scale
anchored by 1 (not at all) and 5 (very well). The structural validity
and internal consistency of SEQ-C subscale scores has previously
received robust support (α > 0.80; Muris, 2001). Scores on each
domain range from a low of seven to a high of 35.

The Brief Sensation Seeking Scale-4 (BSSS-4; Stephenson
et al., 2003) was used to assess self-reported sensation seeking.
Respondents were asked how strongly they agreed with four
statements describing sensation seeking (e.g., “I would like to
explore strange places”). A five-point Likert scale (1 = strongly
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disagree and 5 = strongly agree) was averaged within subjects,
creating a mean sensation seeking score. The scale has reasonable
internal consistency (α ≈ 0.66) (Stephenson et al., 2003; Vallone
et al., 2007; αcurrentstudy = 0.78).

For Heavy Episodic Drinking, participants were asked about
the frequency of consuming 5 or more full drinks in the same
drinking session in the past month, which was dichotomized
for the purpose of this study. Missing data on HED drinking at
baseline (T0) were replaced by a whole sample mean imputation.
Such imputation has been shown to produce unbiased parameter
estimates under certain conditions (see White and Thompson,
2005).

Information was also gathered on gender. Data were then
matched with attainment data provided by the Local Authority
which included data on school attendance, SIMD for each
child, as well as Tariff Score in the Statutory, National Lower
Examinations. The Tariff Score of a pupil is a composite
attainment score calculated by adding together the weighted
Tariff points which he/she accumulates from all the different
course levels and awards he/she attains. See Appendix in
Supplementary Material for the Tariff Score formula.

Tariff Score refers to the composite score, based on assessment
across a broad range of academic subjects. SIMD is calculated by
the Scottish Government (Scottish Government, 2016a). Using
a variety of indicators (e.g., level of crime, travel time to the
nearest General practitioner, level of unemployment), Scotland is
partitioned into 6,976 data zones which are ranked, and clustered
into deciles. A SIMD of 10 indicates living in the top decile, with
a SIMD of 1 indicative of living in the bottom decile.

Data Analyses
Preliminary analyses screened for missing data, outliers, and
normality before assessing the internal consistency of each scale.
Internal consistency was estimated by omega point estimates and
confidence intervals, as omega holds fewer assumptions about
the scale and sampling than alpha (Dunn et al., 2013). We then
examined the factor structure of each scale to ensure it was
appropriate in the study sample.

For the main analyses, we examined each Research Question
(RQ) in turn through path analysis. RQ1 required a simple path
analysis to determine the extent to which Tariff Score is predicted
by SES. Thereafter, each RQ was examined by adding mediating
and/or moderating variables to the path model preceding it.

RESULTS

RQ1: Is Tariff Score Predicted by SES?
Firstly, we examined if SIMD was stable over time. To do so,
a repeated measures ANOVA was used to test changes at each

of the four time periods (T1 = 4.10, T2 = 4.08, T3 = 4.11,
T4 = 4.11). Correcting for sphericity [Mauchly’s W(5) = 0.196,
p ≤ 0.001], ANOVA revealed no significant change across time
[F(1.63) = 0.271, p = 0.72]. Consequently, it was appropriate
to calculate and use mean SIMD in our subsequent analyses.
We next examined the descriptive statistics and distribution for
mean SIMD and Tariff Score (Table 1). The descriptive analyses
indicated no concerns with outliers or normality (skewness and
kurtosis ≤ 2).

All path analyses were conducted in Mplus 7 (Muthén and
Muthén, 1998-2012) with the maximum likelihood estimator
and 5,000 bootstrapped samples to generate 95% confidence
intervals. The first, simplest model examined was to determine if
Tariff Score was statistically predicted by mean SIMD (Figure 1).
Indeed, the single path in this model was statistically significant
(β = 20.93, p ≤ 0.001, 95% CI= 13.97, 27.67, β = 0.34).

RQ2: To What Extent Is This Relationship
Mediated by Academic, Social, and
Emotional Self-efficacy?
The next model sought to examine the hypothesized mediating
effect of academic, social, and emotional self-efficacy on Tariff
Score. Before calculating path estimates however, it is good
practice to examine the validity and reliability of the scale used
to measure self-efficacy. The 21-item, three-factor scale used
identified seven items for each of the three factors; academic
self-efficacy (ASE), social self-efficacy (SSE), and emotional self-
efficacy (ESE). To test the factor structure of the scale, we
conducted exploratory structural equation modeling (ESEM;
Asparouhov and Muthén, 2009) on the scale at each of the
four time points. In ESEM models, all observed variables are
loaded onto a pre-determined number of latent variables. This
is advantageous compared to traditional confirmatory factor
analyses of independent cluster models (CFA-ICM) because
non-significant or negligible cross-loadings are not viewed as
mis-specifications (Marsh et al., 2004). All ESEM analyses
employed themaximum likelihood estimator.We assessedmodel
fit using incremental indices; comparative fit index (CFI) and
Tucker-Lewis index (TLI) and absolute indices; root-mean-
square error of approximation (RMSEA) and standardized
root mean-square residual (SRMR). Model fit was cautiously
interpreted as adequate if CFI and TLI were close to 0.90, and
RMSEA and SRMR were close to 0.05 and 0.08 respectively, as
suggested by Hu and Bentler (1999). We recognize however, the
recommendations of Perry et al. (2015) to avoid rigidly using
these as cut-off values. At each time point, the self-efficacy scale
presented acceptable factorial validity (Table 2).

All self-efficacy scales presented no issues with outliers or
normality (skewness ≤ 1, kurtosis ≤ 1). We next examined the

TABLE 1 | Descriptive statistics for mean Scottish Index of Multiple Deprivation and Tariff Score.

Variable Mean SD Median Min Max Skew Kurt Variance

SIMD (n = 546) 4.13 2.70 3.00 0.00 10.00 0.44 −1.16 7.31

Tariff Score (n = 521) 428.84 165.51 424.00 18.00 756.00 −0.15 −0.68 28060.21
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FIGURE 1 | Path model from SIMD to grade with standardized estimates.

TABLE 2 | Model fit indices for self-efficacy scale using Exploratory Structural

Equation Modeling.

Time χ
2 df CFI TLI SRMR RMSEA (90% CI)

T1 327.15 150 0.930 0.901 0.036 0.051 (0.043, 0.059)

T2 392.41 150 0.929 0.900 0.033 0.058 (0.051, 0.065)

T3 517.59 150 0.911 0.875 0.036 0.072 (0.066, 0.079)

T4 506.09 150 0.915 0.881 0.038 0.072 (0.066, 0.079)

internal consistency of ASE, SSE, and ESE using omega point
estimates and confidence intervals. Omega point estimates and
confidence intervals were calculated using the MBESS package
(Kelley and Lai, 2012), in R (R Development Core Team, 2012),
with 1,000 bootstrapped samples. This was conducted for the
three self-efficacy subscales at each of the four data collection
points. All scales demonstrated acceptable internal consistency
throughout all time periods (Table 3).

Having established the validity and internal consistency
of the self-efficacy scale, we next examined the extent to
which this changed over time, conducting a repeated-measures
ANOVA. Descriptive statistics appeared to demonstrate very
little meaningful change over time (Table 4). Tests of within-
subject effects were corrected for sphericity [ASE Mauchly’s
W(5) = 0.837, p≤ 0.001; SSEW(5) = 0.823, p≤ 0.001; ESEW(5) =

0.841, p ≤ 0.001]. Although univariate tests revealed statistically
significant effects for the decrease in ASE [F(2.66) = 35.14,
p ≤ 0.001] and SSE [F(2.64) = 5.09, p ≤ 0.01], these were
practically negligible. Using Ferguson’s (2009) recommendations
for minimum practical effect, only the difference between
ASE from T1 to T4 identifies a meaningful effect size (d
= 0.44). All other effect sizes presented Cohen’s d ≤ 0.41.
Overall, there is little change in self-efficacy across time points.
Given that it is the closest to the Tariff Score calculation,
the self-efficacy scores from T4 were used in the proceeding
path analyses.

We next examined the extent to which the established
positive relationship from RQ1 between SIMD and Tariff Score
was mediated by self-efficacy. This comprised of an iterative
process to firstly test a combined effects model that included
all three efficacy scales and the direct path from SIMD to grade
(Figure 2).

TABLE 3 | Omega point estimates and confidence intervals for self-efficacy

scores at all-time points.

Scale T1 T2 T3 T4

Academic 0.85

(0.83, 0.87)

0.78

(0.74, 0.81)

0.88

(0.86, 0.90)

0.87

(0.85, 0.90)

Social 0.69

(0.63, 0.73)

0.71

(0.66, 0.75)

0.79

(0.75, 0.82)

0.79

(0.75, 0.83)

Emotional 0.78

(0.75, 0.81)

0.71

(0.66, 0.76)

0.79

(0.75, 0.82)

0.90

(0.88, 0.91)

TABLE 4 | Mean and standard deviation statistics for self-efficacy at all-time

points.

Scale T1 T2 T3 T4

Academic 25.43 (5.07) 24.48 (5.58) 23.91 (5.30) 23.16 (5.57)

Social 25.82 (4.24) 25.72 (4.28) 25.06 (4.74) 25.39 (4.68)

Emotional 21.73 (5.08) 21.53 (5.76) 21.09 (6.05) 21.40 (6.08)

The combined effects model contained a significant path from
SIMD to Tariff Score, which indicates that partial mediation
is present (β = 15.01, p ≤ 0.001, 95% CI = 8.41, 21.81, β =

0.24). The path from SIMD to ASE was positive and significant
(β = 0.51, p ≤ 0.001, 95% CI = 0.25, 0.76, β = 0.24), as was
the path from ASE to Tariff Score (β = 11.26, p ≤ 0.001, 95%
CI = 7.37, 14.83, β = 0.38). No other significant direct effects
were present. The indirect effect from SIMD to Tariff Score
via ASE was significant (γ = 5.71, p ≤ 0.001, 95% CI = 2.67,
9.24, γ = 0.09). It was clear that SSE and ESE had no effect
on the relationship between SIMD and Tariff Score. As such,
these were removed for parsimony and the model re-examined
(Figure 3).

RQ3: What Is the Impact of Sensation
Seeking, Gender, Attendance and HED on
Observed Relationships?
As before, we examined sensation seeking (SS) for outliers and
normality, identifying no issues (skewness ≤ 1, kurtosis ≤ 1). A
repeated-measures ANOVA, corrected for sphericity [Mauchly’s
W(5) = 0.966, p ≤ 0.01], suggested a significant change in SS
over time [F(2.93) = 13.50, p≤ 0.001]. These effects however were
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FIGURE 2 | Combined effects path model showing standardized estimates. ***p < 0.001.

FIGURE 3 | Path model for simplified combined effects model showing standardized estimates. ***p < 0.001.

negligible, as mean varied very little across time (T1 = 14.96,
T2 = 14.79, T3 = 14.37, T4 = 14.22). Indeed, even the largest
pairwise comparison (T1 to T4) represented an effect size of
only d = 0.22. Overall, there is no evidence of a change in
the propensity for SS over the four time periods. As such, the
mean of the four measurements was used in the subsequent path
analyses.

In an exploratory analysis, SS, school attendance, gender and
Heavy Episodic Drinking (HED) were all added to the model
and the direct and indirect (via ASE) effects examined, along
with the potential moderating effect of these variables on the
relationship between SIMD and Tariff Score. The standardized
path coefficients for these moderating effects were very small,
ranging from 0.04 to 0.08, so these were removed from the model
(Figure 4).

In an attempt to find the most parsimonious model, the path
with the smallest standardized coefficient was removed from
the model in Figure 4 and the path coefficients recalculated.
This process was continued in an iterative way until the most
parsimoniousmodel was defined (i.e., themodel with the smallest
number of parameters, without a substantial decrease in the
variance explained by the model). The final model is specified in
Figure 5.

DISCUSSION

The present study sought to investigate the degree to which SES
(assessed by SIMD) predicts Tariff Score (composite academic

score) in a sample of Scottish school children, the degree to which
that relationship is mediated by (academic) self-efficacy, and
whether or not those relationships were robust to the influence
of sensation seeking, school attendance, HED and gender. While
the simple answer is that academic self-efficacy does partially
mediate the relationship between SES and attainment (robust to
the influence of the above-mentioned variables), the picture that
emerged was both instructive and complex.

Using Ferguson’s (2009) criteria for a recommended
minimum interpretable effect size (practically significant,
β ≥ 0.20) results show practically significant positive associations
between Tariff Score and academic self-efficacy, higher SES,
and a higher level of school attendance. While SIMD was
significantly associated with Tariff Score in the final model,
the coefficients for attendance and academic self-efficacy were
larger. Essentially this suggests that while there may be some
patterning of Tariff Score by SIMD, this can be overcome if
individuals attend school more frequently and have a higher
level of belief in their own academic competency. This is an
interesting and potentially useful finding as these variables
(higher attendance and a greater self-belief in academic ability)
can be enhanced through mentoring and within-school support
structures. However, it is possible that variables not measured in
this study, including parental educational attainment, parental
employment status and parental views on education, could be
additional mediators in this model. For example, it is highly
likely that school attendance is positively influenced both by
parental rule setting and parents’ own experiences of, or belief
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FIGURE 4 | Path analysis including SS, attendance, HED, and gender as

additional effects.

FIGURE 5 | Final, most parsimonious, path model.

in, education. These variables were not measured in the present
study, and this is a limitation.

While Figure 4 shows that sensation seeking, gender, and
HED did not have a practically significant effect on Tariff Score,
they did have an indirect influence. So, while it may be tempting
to conclude that HED has no influence at all on Tariff Score this
is, probably not true. For example, looking at school attendance,
it is clear that sensation seeking and HED are both negatively
associated with school attendance, with SES positively associated
with attendance. Said another way, while the results seem to
suggest that Tariff Score is not directly influenced by HED, it is
not legitimate to conclude that adolescent drinking has absolutely
no impact on attainment, with the present results suggesting that
the effect may be seen via school attendance.

The present study should be understood in the context of
some limitations. Firstly, the Tariff Score is a composite score
based on scores across a series of subjects, and there is some

individual-level variation on these subject choices. It is possible
that global achievement measures conceal differences among
subject areas (for example, arithmetic and written achievement)
and therefore may obscure meaningful differences between
subjects. Secondly, while the attendance, SIMD, and Tariff Scores
were supplied by the Local Authority, HED, sensation seeking,
and self-efficacy scores were self-reported. Finally, only five
schools participated, and results may not generalize to other
locations. Further research will be required to determine the
extent to which they do.

Recently, the Scottish Government outlined four key priorities
in its National Improvement Framework (Scottish Government,
2016b), one of which was “closing the attainment gap between
the most and least disadvantaged children” (p. 2). In a context
where SIMD continues to be positively related to educational
attainment, the present study suggests that improvement in
two individual-level areas could potentially impact on closing
this gap, namely encouraging children to attend school more
frequently, and enhancing their belief in their ability to achieve
academically. These are not simple options, but aremore viable in
the immediate future than changing SIMD. However, it is likely
that the reasons for non-attendance, and a lack of belief, are also
influenced by factors such as previous negative reinforcement,
and apathy at an individual and family level with regard to
education. The present results suggest that if deliberate efforts
are made to encourage attendance and to raise efficacy, there are
potential attainment benefits for those concerned. Elsewhere, five
important approaches have been suggested which could assist
in boosting individuals’ academic self-efficacy, namely: helping
students to set clear and specific goals, encouraging the use of
challenging and proximal goals, provision of honest feedback
to increase efficacy beliefs, assisting students with the accurate
calibration of self-efficacy, and the use of peer modeling to build
self-efficacy (Artino, 2012).

ETHICS STATEMENT

Ethical approval was granted by The Centre for Public Health,
Liverpool John Moores University, providing consent for the use
of human participants for this study.

AUTHOR CONTRIBUTIONS

MM organized the study and data collection. JP performed
statistical analysis and aided the conceptualization of study. MD
performed further statistical analyses. All authors contributed to
writing the manuscript.

FUNDING

This research was conducted as part of the STAMPP trial
which is funded by the National Institute for Health Research
Public Health Research (NIHR PHR) Programme (project grant
number 10/3002/09). This paper presents independent research
funded by the National Institute for Health Research (NIHR).
The views expressed are those of the author(s) and not necessarily
those of the NHS, the NIHR or the Department of Health.

Frontiers in Psychology | www.frontiersin.org 7 November 2017 | Volume 8 | Article 1899

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Perry et al. Impact of Deprivation on Attainment

ACKNOWLEDGMENTS

The authors would like to acknowledge the help given by
Elizabeth Robertson, Kate Watson, Maura Kearney, and Michele
McClung, in the production of this manuscript.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2017.01899/full#supplementary-material

REFERENCES

Aluja-Fabregat, A., and Torrubia, R. (1998). Viewing of mass media

violence, perception of violence, personality and academic achievement.

Personal. Individ. Differ. 25, 973–989. doi: 10.1016/S0191-8869(98)

00122-6

Archer, L., and Francis, B. (2007). Understanding Minority Ethnic Achievement.

London: Routledge Equality Commission for Northern Ireland (ECNI; 2015),

Key Inequalities in Education: Draft Statement; Belfast: ECNI.

Artino, A. R. Jr. (2012). Academic self-efficacy: from educational theory to

institutional practice. Perspect. Med. Educ. 1, 76–85. doi: 10.1007/s40037-

012-0012-5

Asparouhov, T., andMuthén, B. (2009). Exploratory structural equation modeling.

Struct. Equat. Model. 16, 397–438. doi: 10.1080/10705510903008204

Bandura, A. (1986). Social Foundations of Thought and Action: A Social Cognitive

Theory. Englewood Cliffs, NJ: Prentice-Hall.

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York, NY: W. H.

Freeman.

Becker, B., and Tuppat, J. (2013). Unequal distribution of educational outcomes

between social categories: ‘children at risk’ from a sociological perspective.

Child. Ind. Res. 6, 737–751. doi: 10.1007/s12187-013-9190-x

Boggiano, A. L., Main, D. S., and Katz, P. A. (1988). Children’s preference for

challenge: the role of perceived competency and control. J. Pers. Soc. Psychol.

54, 134–141. doi: 10.1037/0022-3514.54.1.134

Borman, G. D., and Overman, L. T. (2004). Academic resilience in mathematics

among poor and minority students. Element. School J. 104, 177–195.

doi: 10.1086/499748

Bornstein, M. C., and Bradley, R. H. (2003). Socioeconomic Status, Parenting, and

Child Development. Mahwah, NJ: Lawrence: Erlbaum.

Breen, R., Luijkx, R., Müller, W., and Pollak, R. (2009). Non-Persistent Inequality

in educational attainment: evidence from eight European Countries.Am. J. Soc.

114, 1475–1521. doi: 10.1086/595951

Breen, R., Luijkx, R., Müller, W., and Pollak, R. (2010). Long-term trends in

educational inequality in Europe: class inequalities and gender differences. Eur.

Soc. Rev. 26, 31–48. doi: 10.1093/esr/jcp001

Brooks-Gunn, J., Duncan, G. J., and Aber, J. L. (1997). Neighbourhood Poverty,

Volume 1: Context and Consequences for Children. New York, NY: Russell Sage

Foundation.

Caldas, S. J., and Bankston, C. (1997). Effect of school population socioeconomic

status on individual academic attainment. J. Educ. Res. 90, 269–277.

doi: 10.1080/00220671.1997.10544583

Caprara, G. V., Vecchione, M., Alessandri, G., Gerbino, M., and Barbaranelli,

C. (2011). The contribution of personality traits and self-efficacy beliefs to

academic achievement: a longitudinal study. Br. J. Educ. Psychol. 81, 78–96.

doi: 10.1348/2044-8279.002004

Cassen, R., and Kingdon, G. (2007). Tackling Low Educational Achievement.

London: Joseph Rowntree Foundation.

Cladellas, R., Muro, A., Vargas-Guzmán, E. A., Bastardas, A., and Gomà-i-

Freixanet, M. (2017). Sensation seeking and high school performance. Personal.

Individ. Differ. 117, 117–121. doi: 10.1016/j.paid.2017.05.049

Dunn, T. J., Baguley, T., and Brunsden, V. (2013). From alpha to omega: a

practical solution to the pervasive problem of internal consistency estimation.

Br. J. Psychol. 105, 399–412. doi: 10.1111/bjop.12046

Eklund, J. M., and Fritzell, J. (2013). Keeping delinquency at bay: the role

of the school context for impulsive and sensation-seeking adolescents. Eur.

J. Criminol. 11, 682–701. doi: 10.1177/1477370813512584

Ferguson, C. J. (2009). An effect size primer: a guide for clinicians and researchers.

Prof. Psychol. Res. Pr. 40, 532–538. doi: 10.1037/a0015808

Graham, S., and Weiner, B. (1996). “Theories and principles of motivation,” in

Handbook of Educational Psychology, ed D. C. Berliner and R. Calfee (New

York, NY: Macmillan), 63–84.

Grau, R., Salanova, M., and Peiro, J. M. (2001). Moderator effects of self-efficacy

on occupational stress. Psychol. Spain 5, 63–74.

Habel, C. (2009). Academic self-efficacy in ALL: Capacity-building through self-

belief. J. Acad. Lang. Learn. 3, A94–A104.

Heath, A., and Brinbaum, Y. (2007). Explaining ethnic inequalities in educational

attainment. Ethnicities 7, 291–305. doi: 10.1177/1468796807080230

Hirsch, J. (2007). Experiences of Poverty and Educational Disadvantage: Reviewing

the Evidence. London: Joseph Rowntree Foundation.

Hobbs, G., and Vignoles, A. (2007). Is Free School Meal Status a Valid Proxy for

Socio-Economic Status (in Schools Research)? London: Centre for the Economics

of Education.

Horgan, G. (2007). The Impact of Poverty on Young Children’s Experience of School.

London: Joseph Rowntree Foundation.

Hu, L., and Bentler, P. M. (1999). Cut-off criteria for fit indexes in covariance

structure analysis: conventional criteria versus new alternatives. Struct. Equ.

Model. 6, 1–55. doi: 10.1080/10705519909540118

Jackson, M., Erikson, R., Goldthorpe, J. H., and Yaish, M. (2007). Primary

and secondary effects in class differentials in educational attainment. The

Transition to A-Level Courses in England and Wales. Acta Soc. 50, 211–229.

doi: 10.1177/0001699307080926

Kelley, K., and Lai, K. (2012). MBESS: MBESS. R package version 3.3.2. Available

online at: https://cran.r-project.org/src/contrib/Archive/MBESS/MBESS_3.3.2.

tar.gz (Accessed on 25 August 2016).

Kerr, K., and West, M. (2010). Insight 2: Social Inequality: Can Schools Narrow the

Gap?Macclesfield: British Educational Research Association.

Kirsch, I., de Jong, J., Lafontaine, D., McQueen, J., Mendelovits, J., and Monseur,

C. (2002). Reading for Change: Performance and Engagement across Countries.

Results from PISA 2000. Paris: OECD.

Kloosterman, R., Ruiter, S., de Graaf, P. M., and Kraaykamp, G. (2009).

Parental education, children’s performance and the transition to higher

secondary education: trends in primary and secondary effects over five

dutch school cohorts (1965–99). Br. J. Soc. 60, 377–398. doi: 10.1111/j.1468-

4446.2009.01235.x

Latvala, A., Rose, R. J., Pulkkinen, L., Dick, D. M., Korhonen, T., and Kaprio,

J. (2014). Drinking, smoking, and achievement: cross-lagged associations

from adolescence to adulthood. Drug Alcohol Depen. 137, 106–113.

doi: 10.1016/j.drugalcdep.2014.01.016

Lloyd, T. (2011). Boys’ Underachievement in Schools: Literature Review. Belfast:

CYMS.

Marsh, H. W., Hau, K., and Wen, Z. (2004). In search of golden rules: comment

on hypothesis-testing approaches to setting cutoff values for fit indexes and

dangers in overgeneralizing Hu and Bentler’s (1999) findings. Struct. Equ.

Model. 11, 37–41. doi: 10.1207/s15328007sem1103_2

McGeown, S. P., Putwain, D., Geijer Simpson, E., Boffey, E., Markham, J., and

Vince, A. (2014). Predictors of adolescents’ academic motivation: personality,

self-efficacy and adolescents’ characteristics. Learn. Individ. Differ. 32, 278–286.

doi: 10.1016/j.lindif.2014.03.022

Micklewright, J., and Schnepf, S. V. (2007). “Inequality of learning in

industrialised countries,” in Inequality and Poverty Re-Examined, ed

S. P. Jenkins and J. Micklewright (Oxford: Oxford University Press),

129–146.

Mullis, I. V. S., Martin, M. O., Gonzalez, E. J., and Chrostowski, S. J. (2004).

TIMSS 2003 International Mathematics Report. Findings From IEA’s Trends in

International Mathematics and Science Study at the Fourth and Eighth Grades.

Chestnut Hill: TIMSS & PIRLS International Study Center, Boston College.

Frontiers in Psychology | www.frontiersin.org 8 November 2017 | Volume 8 | Article 1899

https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01899/full#supplementary-material
https://doi.org/10.1016/S0191-8869(98)00122-6
https://doi.org/10.1007/s40037-012-0012-5
https://doi.org/10.1080/10705510903008204
https://doi.org/10.1007/s12187-013-9190-x
https://doi.org/10.1037/0022-3514.54.1.134
https://doi.org/10.1086/499748
https://doi.org/10.1086/595951
https://doi.org/10.1093/esr/jcp001
https://doi.org/10.1080/00220671.1997.10544583
https://doi.org/10.1348/2044-8279.002004
https://doi.org/10.1016/j.paid.2017.05.049
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1177/1477370813512584
https://doi.org/10.1037/a0015808
https://doi.org/10.1177/1468796807080230
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/0001699307080926
https://cran.r-project.org/src/contrib/Archive/MBESS/MBESS_3.3.2.tar.gz
https://cran.r-project.org/src/contrib/Archive/MBESS/MBESS_3.3.2.tar.gz
https://doi.org/10.1111/j.1468-4446.2009.01235.x
https://doi.org/10.1016/j.drugalcdep.2014.01.016
https://doi.org/10.1207/s15328007sem1103_2
https://doi.org/10.1016/j.lindif.2014.03.022
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Perry et al. Impact of Deprivation on Attainment

Multon, K. D., Brown, S. D., and Lent, R. W. (1991). Relation of self-efficacy

beliefs to academic outcomes: a meta-analytic investigation. J. Couns. Psychol.

38, 30–38. doi: 10.1037/0022-0167.38.1.30

Muris, P. (2001). A brief questionnaire for measuring self-efficacy in youths.

J. Psychopathol. Behav. 23, 145–149. doi: 10.1023/A:1010961119608

Muthén, L. K., and Muthén, B. O. (1998-2012). Mplus User’s Guide. Los Angeles,

CA: Muthén and Muthén.

Nelson, S. E., Van Ryzin, M. J., and Dishion, T. J. (2015). Alcohol, marijuana,

and tobacco use trajectories from age 12 to 24 years: demographic correlates

and young adult substance use problems. Dev. Psychopathol. 27, 253–277.

doi: 10.1017/S0954579414000650

OECD (2011). Education at a Glance 2011: OECD Indicators. Paris: OECD

Publishing.

Patte, K. A., Qian, W., and Leatherdale, S. T. (2017). Is binge drinking

onset timing related to academic performance, engagement, and aspirations

among youth in the COMPASS Study? Sub. Use Misuse. 52, 1795–1800.

doi: 10.1080/10826084.2017.1306562

Perry, J. L., Nicholls, A. R., Clough, P. J., and Crust, L. (2015). Assessing

model fit: Caveats and recommendations for confirmatory factor analysis and

exploratory structural equation modeling. Measur. Phys. Edu. Exerc. Sci. 19,

12–21. doi: 10.1080/1091367X.2014.952370

Pfeffer, F. T. (2008). Persistent inequality in educational attainment and its

institutional context. Eur. Sociol. Rev. 24, 543–565. doi: 10.1093/esr/jcn026

Pokropek, A., Borgonovi, F., and Jakubowski,M. (2015). Socioeconomic disparities

in academic achievement: a comparative analysis of mechanisms and pathways.

Learn. Individ. Differ. 42, 10–18. doi: 10.1016/j.lindif.2015.07.011

Raffo, C., Dyson, A., Gunter, H., Hall, D., Jones, L., and Kalambouka, A. (2007).

Education and Poverty: A Critical Review of Theory, Policy and Practice. New

York, NY: Joseph Rowntree Foundation.

R Development Core Team (2012). R: A Language and Environment for Statistical

Computing. Vienna: The R Foundation. Available online at: http://www.R-

project.org/ (Accessed on 20 July 2016).

Rindermann, H., and Baumeister, A. E. E. (2015). Parents’ SES vs.

parental educational behaviour and children’s development: A reanalysis

of the Hart and Risley study. Learn. Individ. Differ. 37, 133–138.

doi: 10.1016/j.lindif.2014.12.005

Ripple, C. H., and Luthar, S. S. (2000). Academic risk among inner-city

adolescents: the role of personal attributes. J. School. Psychol. 38, 277–298.

doi: 10.1016/S0022-4405(00)00032-7

Scottish Government (2013). Scottish Survey of Literacy and Numeracy 2012.

Available online at: www.scotland.gov.uk/Publications/2013/04/8843/0

Scottish Government (2016a). Introducing the Scottish Index of Multiple

Deprivation 2016. Edinburgh: Scottish Government.

Scottish Government (2016b). 2017 National Improvement Framework and

Implementation Plan for Scottish Education: Achieving Excellence and Equality.

Edinburgh: Scottish Government.

Shumow, L., Vandell, D. L., and Posner, J. (1999). Risk and resilience in the

urban neighborhood - predictors of academic performance among low-income

elementary school children.Merrill-Palmer Quart. 45, 309–331.

Sirin, S. R. (2005). Socioeconomic status and academic achievement: a meta–

analytic review of research. Rev. Educ. Res. 75, 417–453. doi: 10.3102/003465

43075003417

Sosu, E., and Ellis, S. (2014). Closing the Attainment Gap in Scottish Education.

London: Joseph Rowntree Foundation.

Stephenson, M. T., Hoyle, R. H., Palmgreen, P., and Slater, M. D. (2003). Brief

measures of sensation seeking for screening and large-scale surveys. Drug.

Alcohol. Depend. 72, 279–286. doi: 10.1016/j.drugalcdep.2003.08.003

Sutton, A., and Soderstrom, I. (1999). Predicting elementary and secondary school

achievement with school-related and demographic factors. J. Educ. Res. 92,

330–338. doi: 10.1080/00220679909597616

Trautwein, U., Ludtke, O., Roberts, B. W., Schnyder, I., and Niggli, A. (2009).

Different forces, same consequence: conscientiousness and competence beliefs

are independent predictors of academic effort and achievement. J. Pers. Soc.

Psychol. 97, 1115–1128. doi: 10.1037/a0017048

Usher, E. L., and Pajares, F. (2008). Sources of self-efficacy in school: critical

review of the literature and future directions. Rev. Educ. Res. 78, 751–796.

doi: 10.3102/0034654308321456

Vallone, D., Allen, J. A., Clayton, R. R., and Xiao, H. (2007). How reliable and valid

is the Brief Sensation Seeking Scale (BSSS-4) for youth of various racial/ethnic

groups? Addiction 102, 71–78. doi: 10.1111/j.1360-0443.2007.01957.x

van Ewijk, R., and Slegeers, P. (2010). The effect of peer socioeconomic

status on student achievement: a meta-analysis. Educ. Res. Rev. 5, 134–150.

doi: 10.1016/j.edurev.2010.02.001

Walker, C. O., Greene, B. A., and Mansell, R. A. (2006). Identification with

academics, intrinsic/extrinsic motivation, and self-efficacy as predictors of

cognitive engagement. Learn. Individ. Differ. 16, 1–12. doi: 10.1016/j.lindif.

2005.06.004

White, I. R., and Thompson, S. G. (2005). Adjusting for partially missing

baseline measurements in randomized trials. Stat. Med. 24, 993–1007.

doi: 10.1002/sim.1981

White, K. R. (1982). The relation between socioeconomic status and academic

achievement. Psychol. Bull. 91, 461–481. doi: 10.1037/0033-2909.91.3.461

Zimmerman, B. J., Bandura, A., andMartinez-Pons, M. (1992). Self-motivation for

academic attainment: the role of self-efficacy beliefs and personal goal setting.

Am. Educ. Res. J. 29, 663–676. doi: 10.3102/00028312029003663

Zuckerman, M. (1994). Behavioral Expression and Biosocial Bases of Sensation

Seeking. New York, NY: Cambridge University Press.

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2017 Perry, Dempster and McKay. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) or licensor are credited and that the original publication in this

journal is cited, in accordance with accepted academic practice. No use, distribution

or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 9 November 2017 | Volume 8 | Article 1899

https://doi.org/10.1037/0022-0167.38.1.30
https://doi.org/10.1023/A:1010961119608
https://doi.org/10.1017/S0954579414000650
https://doi.org/10.1080/10826084.2017.1306562
https://doi.org/10.1080/1091367X.2014.952370
https://doi.org/10.1093/esr/jcn026
https://doi.org/10.1016/j.lindif.2015.07.011
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1016/j.lindif.2014.12.005
https://doi.org/10.1016/S0022-4405(00)00032-7
www.scotland.gov.uk/Publications/2013/04/8843/0
https://doi.org/10.3102/00346543075003417
https://doi.org/10.1016/j.drugalcdep.2003.08.003
https://doi.org/10.1080/00220679909597616
https://doi.org/10.1037/a0017048
https://doi.org/10.3102/0034654308321456
https://doi.org/10.1111/j.1360-0443.2007.01957.x
https://doi.org/10.1016/j.edurev.2010.02.001
https://doi.org/10.1016/j.lindif.2005.06.004
https://doi.org/10.1002/sim.1981
https://doi.org/10.1037/0033-2909.91.3.461
https://doi.org/10.3102/00028312029003663
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Academic Self-Efficacy Partially Mediates the Relationship between Scottish Index of Multiple Deprivation and Composite Attainment Score
	Introduction
	Methods
	Participants
	Measures
	Data Analyses

	Results
	RQ1: Is Tariff Score Predicted by SES?
	RQ2: To What Extent Is This Relationship Mediated by Academic, Social, and Emotional Self-efficacy?
	RQ3: What Is the Impact of Sensation Seeking, Gender, Attendance and HED on Observed Relationships?

	Discussion
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


