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ABSTRACT

Aims: Performance in school is known to predict a number of important outcomes in later life (e.qg.
socioeconomic status). For this reason it is considered useful to identify aspects of demography and
lifestyle that are associated with low school attendance, low academic attainment, and high
occurrences of problem behaviour.

Study Design: The current study utilised a cross-sectional design; analyses were performed twice
due to the availability of two cross-sections of data from the same sample.

Place and Duration of Study: Data from the current study were collected from three secondary
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schools in Cornwall, UK. The first cross-section was collected in December, 2012, and the second
was collected in June, 2013.

Methodology: The School Information Management System was used to obtain data relating to
demography (sex, school and year group attended, eligibility/ineligibility to receive free school
meals, and presence/absence of a special educational needs status) and school performance
(attendance, attainment at Key Stage 3/Key Stage 4 English and maths, and occurrence of
behavioural sanctions). Lifestyle factors (number of sleep hours, and frequency of exercise
participation) were assessed via pen and paper questionnaire. Chi-square, chi-square tests of linear
association, and between-subjects t-tests were used to establish whether the school performance
outcomes were associated with the demographic and lifestyle variables. These analyses were then
followed-up with binary logistic regression, to determine whether the observed effects were
independent of one another.

Results: Low school performance was consistently associated with male sex, school and year
group attended, special educational needs status, eligibility to receive free school meals, low sleep
hours, and infrequent exercise participation. In addition, below average school attendance was itself
predictive of low English and maths attainment, and of a high occurrence of behavioural sanctions.
The majority of effects observed were significant at both the univariate and multivariate levels.
Conclusions: The identification of demographic and lifestyle correlates of school performance may
be useful for detecting at-risk individuals who might benefit from interventions. If such interventions
were to be effective, the associated reductions in future unemployment and criminality could be
beneficial to society as a whole.

Keywords: Adolescent behavior; attainment; demography; education; exercise; sleep.
1. INTRODUCTION [6]. This is of particular concern considering that
attainment is known to predict future outcomes,
such as career prospects and earning potential
[7]. Low attendance and attainment are also

The degree to which a child achieves at school
can have a considerable impact on a range of

later-life outcomes [1]. It is therefore of interest to
establish demographic and lifestyle factors that
may be related to school performance. The
current study aimed to investigate four such
outcomes: school attendance, English
attainment, maths attainment, and the
occurrence of behavioural sanctions.

Low school attendance has been a particular
concern in the UK for a number of years.
According to Taylor [2], there were 57 million
days of school missed in 2009/2010, and of
children who miss 50% of school, only 3%
achieve the government target of five or more
GCSEs with grades A*-C including English and
maths. In addition, children with low attendance
are less likely to be in employment, further
education or training once leaving school [2].
Though unemployment can be a major problem
in itself, it is also associated with a number of
undesirable outcomes, such as poor health and
suicide [3], and criminal behaviour [4].
Furthermore, it can have considerable knock-on
effects at the societal level [5].

In addition to the above, low school attendance is
a strong predictor of low educational attainment

known to co-occur with a range of parental
variables, including low socioeconomic status
(SES), conflict, neglect, criminal record, and
mental illness [8,9,10]. Moreover, research has
shown that family circumstances, and parental
interest and attitudes towards education are
stronger predictors of a child’'s school attainment
than are school factors, such as extra
resources being made available in areas of high
need [11].

A further concern is that low academic
attainment is associated with antisocial
behaviour and delinquency [12]. Disruptive

behaviour in school is a problem for several
reasons. Firstly, it can be distracting, making it
difficult for teachers to teach, as well as for other
students to learn. This can cause collateral harm
to students’ academic achievement, and damage
the reputation of the school. Problem
behaviour is also associated with future
criminality [13], making it a variable of particular
societal interest.

Due to the above concerns, the current paper
presents data from the Cornish Academies
Project relating to school attendance, Key Stage
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3/Key Stage 4 (KS3/KS4) English and maths
attainment, and the occurrence of problem
behaviour. The aim is to examine how certain
aspects of demography and lifestyle could be
associated with  below average school
performance. Firstly, it was hypothesised that low
school performance outcomes would be
associated with the following demographic
factors: male sex, school year, eligibility to
receive free school meals (FSM), presence of a

special educational needs (SEN) status.
Secondly, it was hypothesised that below
average school performance would be

associated with indicators of an unhealthy
lifestyle (i.e. low sleep hours, and infrequent
exercise participation). Finally, although it was
itself used as an outcome, school attendance
was additionally examined as a predictor of the
other school performance variables. It was
hypothesised that below average attendance
would be associated with low English and maths
attainment, and also with a high occurrence of
behavioural sanctions.

2. MATERIALS AND METHODS

The data anaylsed here are from the Cornish
Academies Project, a large-scale longitudinal
investigation of diet, school performance and
mental health in secondary school children. The
project was carried out by the authors of the
current paper in collaboration with three schools
in the South West of England. Because the
sample and methods used have been discussed
extensively in previous publications (see
Richards, Malthouse & Smith [14]; Richards &
Smith [15]) they will only be briefly recapped
here.

2.1 Participants

Three thousand and seventy one secondary
school children from three schools in the South
West of England were asked to participate. Two
thousand six hundred and ten agreed, 2030
completed the questionnaires at the first time-
point (T1), and 2307 completed them at the
second (T2); the two cross-sections of data were
collected six months apart. At both time-points
the sample was comprised of similar numbers of
males and females, and of children from each
year group of secondary school education.
However, those who responded to the
guestionnaires were found to differ on a number
of aspects of demography from those who did
not (for analyses of the representativeness of the
samples from T1 and T2, see Richards,

Malthouse & Smith [14], and Richards & Smith
[15], respectively).

2.2 Materials

Participants were administered the 29-item Diet
and Behaviour Scale [14], as well as single-items
relating to general health, stress, anxiety,
depression, sleep, and exercise participation.
However, only the latter two of these are of
importance to the current paper. Average nightly
sleep duration was assessed via the following
question: “How long do you sleep for each
night?” Participants gave their answers in
number of hours. They were then asked: “How
often do you take part in sports or other types of
physical exercise?” Participation in  mild,
moderate, and vigorous exercise were each
recorded on a four-point scale (1 = three
times a week or more, 2 = once or twice a
week, 3 = about once to three times a
month, 4 = never/hardly ever). These
three items were factor analysed into a single-
factor solution, the details of which have been
reported by Richards, Malthouse, & Smith
[14].

2.3 Design and Procedure

Schoolteachers administered questionnaires to
the students at their schools at T1 and T2.
Information relating to demography (sex, age,
school attended, school year, presence/absence
of a SEN status, and eligibility/ineligibility to
receive  FSM) and school performance
(attendance, English and maths attainment at
KS3/KS4, and number of detentions/behavioural
points incurred throughout term time) was
subsequently acquired through the School
Information Management System at both time-
points. These data were then merged into a
single anonymous database.

2.4 Statistical Methods

As different systems for grading and behavioural
sanctions were present across the schools and
Key Stages, each of these outcome variables
was dichotomised. The outcome of school
attendance was also dichotomised, in this case
using a median split, because the data were
considerably skewed. Relationships between
school performance and demographic/lifestyle
factors were initially explored at the univariate
level using Chi-square and Chi-square tests for
linear association when the predictor variables
were categorical, and with between-subjects t-
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tests when they were continuous. These
analyses were then followed-up with binary
logistic regression (using enter method) to help
determine whether the relationships observed
were independent. As the two cross-sections
were known to vary somewhat, both in terms of
size and demography (e.g. the sample at T2
contained a larger proportion of children with a
SEN status), separate analyses were conducted
at both time-points.

3. RESULTS

Considerable variance was observed in relation
to school attendance, attainment, and the
occurrence of behavioural sanctions in both
cross-sections of data. Descriptive statistics and
frequencies relating to these variables at T1 and
T2, as a whole, and within each of the three
schools from which the data came, are shown in
Table 1.

3.1 Dichotomisation of School Perfor-
mance Outcomes

Due to the data being heavily skewed, school
attendance was dichotomised via a median split.
The medians observed were 95.59% at T1 and
93.4% at T2, which are close to the minimum of
95% recommended by the UK government. This
is also considered a useful cut-off point, as 73%
of students who achieve = 95% accomplish five
or more GCSEs at grades A* to C [2]. However,
it was decided that a median split would be more
suitable than splitting the distribution into those
who achieved 95% attendance or more and
those who did not. This is because although the
distribution of high and low attenders determined
through this method would be relatively balanced
at T1 (high = 55.3%, low = 44.7%), this would not
be the case at T2 (high = 36.9%, low = 63.1%).

English and maths attainment could not be
dichotomised using such a simple method as that
utilised for attendance. This was because the
grading systems differed between KS3 and KS4,
and also between academies. At KS3, each of
the academies utilised a system ranging from 8a
(highest) to 1c (lowest), with three discreet
categories within each grade boundary (e.g. 8a,
8b, 8c). This gave 24 potential grade categories.
At KS4, however, each academy used a different
system for grading work. Academy 1 used a
system ranging from A+ to G-, in which three
separate distinctions were obtainable within each
grade boundary from A-G (e.g. A+, A, A-). A'U

was also available in this system, indicating an
ungraded standard of work (i.e. a fail grade),
thereby meaning that 22 discreet grade
categories were present. Academy 2 used a
system that ranged from A* to G (with U again
indicating that work was of an ungraded
standard). In this case, however, no further
differentiation within grade boundaries was
made, resulting in only nine separate categories.
Academy 3 used a system ranging from A*a
(highest) to Gc (lowest), with a U indicating
ungraded work. Each grade boundary
(from A-G) was differentiated into three distinct
levels (e.g. Aa, Ab, Ac), providing 25 possible
grades.

Due to the array of separate grading methods
used by the three academies, the data needed to
be recoded before being analysed as a whole.
For each system, grades were ranked from
highest to lowest, and then recoded via median
split to provide a high attainment group and a low
attainment group (the group to which each child
was assigned being based on whether they were
above or below the median at KS3/KS4 within
the academy that they attended). Composite
variables consisting of KS3 and KS4 for the
whole sample were then created for both English
and maths.

As with attainment, the method used for
recording behavioural sanctions also differed
between schools. Academies 1 and 2 provided
exact numbers of detentions received by
students over the course of the school year,
whereas Academy 3 utilised a behavioural points
system (higher numbers indicating more
occurrences of problem behaviour). Therefore, in
order to be able to analyse the sample as a
whole, a compound dichotomous variable was
created consisting of a ‘good behaviour’ group
and a ‘bad behaviour’ group. The behavioural
points variable provided by Academy 3 was split
into quintiles, with those in the lowest 80% being
placed into the good behaviour group, along with
those from Academies 1 and 2 who did not
receive any detentions. The bad behaviour group
was comprised of those from Academy 3 who
acquired the highest 20% of behavioural points,
and those from Academies 1 and 2 who received
one detention or more. Recoding into quintiles
was determined to be a good method of
categorising those from Academy 3 as it allowed
for similar percentages of students from all
schools to be placed into each of the two
behaviour groups.
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Table 1. Descriptive statistics and frequencies for school performance variables at T1 and T2

N Min Max M SD
Tl T2 T1 T2 T1 T2 Tl T2 T1 T2

School attendance Total sample 3040 3019 0% 0% 100% 100% 93.08% 90.73% 9.66 10.46
Academy 1 948 928 0% 0% 100% 99.13% 94.78% 88.35% 7.49 11.95

Academy 2 1346 1336 0% 0% 98.5% 99.37% 91.83% 91.46% 10.19 9.67

Academy 3 746 755 0% 0% 100% 100% 93.16% 92.38% 10.73 9.27

English KS3 Academy 1 364 400 9 7 23 22 13.88 12.39 2.32 2.45

attainment Academy 2 1049 799 6 1 24 20 11.63 9.98 2.97 2.88

Academy 3 395 408 4 4 21 18 12.43 10.61 2.66 2.86

KS4 Academy 1 552 558 1 1 22 22 11.17 9.92 4.2 4.12

Academy 2 259 524 1 1 8 8 3.34 3.51 1.09 1.18

Academy 3 322 336 6 1 25 25 16.49 10.6 4.99 3.74

Maths KS3 Academy 1 373 401 4 2 24 21 12.53 10.71 3.12 3.57

attainment Academy 2 534 802 2 1 22 24 10.59 9.89 3.45 3.78

Academy 3 391 409 1 1 21 18 11.65 10.25 3.77 3.98

KS4 Academy 1 551 556 1 1 22 22 13.1 10.25 4.99 5.06

Academy 2 780 524 1 1 9 8 4.17 3.96 1.68 1.44

Academy 3 331 324 4 1 25 24 11.27 12.62 3.6 4.81

Behavioural Detentions Academy 1 954 938 0 0 37 38 0.62 0.66 2.16 2.24

sanctions Detentions Academy 2 1346 1336 0 0 6 17 0.14 0.69 0.55 1.89
Points Academy 3 740 926 0 0 135 166 6.82 7 15.27 17.66

Note. The grading systems for English and maths attainment varied between academies and Key Stages. At Key Stage 3, each academy graded students from 8a (highest) to 1c (lowest), providing a possible range of 1 to 24. At Key Stage 4,
the following systems were used: Academy 1: A+ (highest) to G-, with U (lowest) indicating ungraded work (possible range = 1-22); Academy 2: A* (highest) to G, with a U (lowest) indicating ungraded work (possible range = 1-9); Academy 3:
A*a (highest) to Gc, with U (lowest) indicating ungraded work (possible range = 1-25). In each case, low numbers indicate high grades.

Scores provided for behavioural sanctions from Academies 1 and 2 relate to the number of detentions incurred, whereas those for Academy 3 relate to the number of ‘behavioural points’ accumulated throughout term-time. In each case, high
numbers indicate the frequent occurrence of bad behavior
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Table 2. Chi-square values and cross-tabulations between school performance outcomes and categorical demographic/lifestyle variables at T1

Sex Academy School year SEN status FSM School attendance
Male Female Academyl Academy Academy Year7 Year8 Year9 Yearl0 Yearll Yes No Yes No High Low
2 3
High Count 787 732 588 528 403 325 327 294 280 293 291 1228 129 1390 - -
Expected count  776.5 7425 473.7 672.6 372.8 2878 300.3 306.3 306.3 318.3 3343 11847 1979 13211 - -
Row % 51.8%  482%  38.7% 34.8% 26.5% 21.4% 21.5% 19.4% 18.4%  193%  192% 80.8% 85% 91.5% - -
School Adjusted residual .8 -.8 9 -10.6 2.5 3.4 2.4 -1.1 2.4 -2.3 -3.8 3.8 -7.4 7.4 - -
attendance  Low Count 767 754 360 818 343 251 274 319 333 344 378 1143 267 1254 - -
Expected count ~ 777.5 743.5 474.3 673.4 373.2 288.2 300.7 306.7 306.7 318.7 3347 11863 198.1 13229 - -
Row % 50.4%  49.6%  23.7% 53.8% 22.6% 16.5% 18% 21% 21.9%  226% 249% 751% @ 17.6% 82.4% - -
Adjusted residual _ -.8 .8 -9 10.6 -2.5 -3.4 -2.4 11 2.4 2.3 3.8 -3.8 7.4 -7.4 - -
X2 582, P = .45 122.141, P <.001 23.865, P <.001 14.36, P < .001 55.085,P<.001 -
High Count 556 840 461 567 368 164 225 290 323 394 80 1316 112 1284 788 608
Expected count ~ 712.5 683.5 434.8 620.9 340.3 2615 2753 2853 279.6 294.3 3009 10951 1756 12204 702 694
Row % 39.8%  60.2 33% 40.6% 26.4% 11.7% 16.1% 20.8% 23.1%  282%  57% 94.3% 8% 92% 56.4%  43.6%
English Adjusted residual  -11.6 11.6 2.1 -4 2.4 -9.2 -4.7 4 4 9 -198 198 7.1 7.1 6.3 -6.3
attainment  Low Count 945 600 455 741 349 387 355 311 266 226 554 991 258 1287 691 854
Expected count ~ 788.5 756.5 481.2 687.1 376.7 289.5 3047 3157 309.4 325.7 333.1 12119 1944 13506 777 768
Row % 61.2%  38.8%  29.4% 48% 22.6% 25% 23% 20.1% 17.2%  146% 359% 64.1% 16.7% 83.3% 44.7% 55.3%
Adjusted residual  11.6 -11.6 -2.1 4 -2.4 9.2 4.7 -4 -4 -9 19.8 -19.8 7.1 -7.1 -6.3 6.3
X2 133.608, P<.001  16.182, P <.001 164.035, P <.001 393.625, P<.001 50.194, P <.001 40.309, P <.001
High Count 761 836 447 784 366 184 359 338 321 395 113 1484 114 1483 882 715
Expected count  814.1 782.9 498.5 708.9 389.5 3016 316.7 3259 316.2 336.7 3442 12528 1996 13974 805 792
Row % 477%  52.3%  28% 49.1% 22.9% 115% 225% 21.2% 20.1% 24.7%  7.1% 929%  7.1%  92.9% 552% 44.8%
Maths Adjusted residual  -3.9 3.9 -4.1 5.6 -2 -11.1 3.9 11 4 5.3 -20.7  20.7 -9.5 9.5 5.7 -5.7
attainment  Low Count 748 615 477 530 356 375 228 266 265 229 525 838 256 1107 610 753
Expected count ~ 694.9 668.1 425.5 605.1 3325 2574 2703 278.1 269.8 287.3 293.8 1069.2 1704 11926 687 676
Row % 54.9%  451%  35% 38.9% 26.1% 27.5% 16.7% 195% 19.4%  16.8% 385% 615% 18.8% 81.2% 44.8% 55.2%
Adjusted residual 3.9 -3.9 4.1 -5.6 2 11.1 -3.9 -1.1 -4 -5.3 20.7 -20.7 9.5 -9.5 -5.7 5.7
X2 15.37, P <.001 31.912, P <.001 134.935, P <.001 429.968, P <.001 91.154, P <.001 32.274, P <.001
Good  Count 1233 1341 760 1226 598 516 522 503 501 532 475 2109 291 2283 1328 1246
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Sex Academy School year SEN status FSM School attendance
Male Female Academyl Academy Academy Year7 Year8 Year9 Yearl0 Yearll Yes No Yes No High Low
2 3
Expected count 1313.4 1260.6  810.9 1144.1 629 4845 509.2 5194 5194 541.5 565.4 2018.6 3341 22399 1289.6 1284.4
Row % 47.9%  52.1% 29.4% 47.4% 23.1% 20% 20.3% 19.5% 19.5% 20.7% 18.4%  81.6% 11.3% 88.7% 51.6% 48.4%
Behavioural Adjusted residual -8.2 8.2 -5.6 8.4 -3.7 4.1 1.6 2.1 -2.3 -1.2 -11.1 111 -6.5 6.5 3.9 -3.9
sanctions Bad Count 312 142 194 120 142 54 77 108 110 105 190 265 102 352 189 265
Expected count 231.6 222.4 143.1 201.9 111 85.5 89.8 91.6 91.6 95.5 99.6 355.4 58.9 395.1 227.4  226.6
Row % 68.7%  31.3% 42.5% 26.3% 31.1% 11.9% 17% 23.8% 24.2% 23.1% 41.8% 58.2% 225% 775% 41.6% 58.4%
Adjusted residual 8.2 -8.2 5.6 -8.4 37 4.1 -1.6 2.1 23 1.2 11.1 -11.1 6.5 -6.5 -3.9 3.9
X2 66.946, P <.001 70.571, P <.001 24.678, P <.001 123.671, P <.001 42.57 P <.001 15.323, P <.001
Table 3. Chi-square values and cross-tabulations between school performance outcomes and categorical demographic/lifestyle variables at T2
Sex Academy School year SEN status FSM School attendance
Male Female Academyl1l Academy?2 Academy3 Year7 Year8 Year9 Year1l0 Yearl1ll Yes No Yes No High Low
High  Count 546 558 324 727 452 365 324 344 302 165 404 1098 130 1370 - -
Expected count 538.8 565.2 462 665.1 375.9 281.2 2956 304.6 303.1 315.6 4408 1061.2 1909 1309.1 - -
Row % 49.5% 50.5% 21.6% 48.4% 30.1% 243% 21.6% 229% 20.1% 11% 269% 73.1% 87% 913% - -
School Adjusted residual .6 -.6 -10.9 45 6.4 7.8 2.6 3.6 -1 -13.5 -2.9 2.9 -6.7 6.7 - -
attendance  Low Count 455 492 604 609 303 199 269 267 306 468 480 1030 253 1256 - -
Expected count 462.2 484.8 466 670.9 379.1 282.8 2974 306.4 304.9 317.4 4432 1066.8 1921 13169 - -
Row % 48%  52% 39.8% 40.2% 20% 13.2% 17.8% 17.7% 20.3% 31% 31.8% 682% 16.8% 83.2% - -
Adjusted residual  -.6 .6 10.9 -4.5 -6.4 -7.8 -2.6 -3.6 A 13.5 2.9 -2.9 6.7 -6.7 - -
X2 406, P = .52 124.257, P <.001 208.702, P <.001 8.686, P =.003 44,424, P <.001 -
High  Count 413 593 474 590 366 161 280 339 292 346 208 1212 121 1297 757 663
Expected count 491.4 514.6 443.2 631.4 355.4 264.2 280.1 290.1 286.8 296.8 411 1009 177 1241 711 709
Row % 41.1% 58.9%  33.1% 41.3% 25.6% 11.4% 19.7% 23.9% 20.6% 24.4% 146% 854% 85% 91.5% 53.3% 46.7%
English Adjusted residual -7 7 2.4 -3.1 .9 -9.8 .0 4.5 5 4.4 -16.5 16.5 -6.2 6.2 3.4 -3.4
Attainment Low Count 582 449 454 732 378 390 304 266 306 273 649 892 248 1291 728 818
Expected count 503.6 527.4 484.8 690.6 388.6 286.8 3039 3149 311.2 322.2 446 1095 192 1347 774 772
Row % 56.5% 43.5% 29% 46.8% 24.2% 253% 19.8% 17.3% 19.9% 17.7% 421% 57.9% 16.1% 83.9% 47.1% 52.9%
Adjusted residual 7 -7 -2.4 3.1 -9 9.8 .0 -4.5 -5 -4.4 16.5 -16.5 6.2 -6.2 -3.4 3.4
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Sex Academy School year SEN status FSM School attendance
Male Female Academy1l Academy?2 Academy3 Year7 Year8 Year9 Year10 Year1ll Yes No Yes No High Low
X2 48.305, P <.001 9.9, P =.007 109.137, P < .001 271.11,P<.001 38.838,P<.001 11.456,P =.001
High  Count 476 512 456 562 364 193 314 341 185 333 195 1173 110 1256 749 622
Expected count 482.1 505.9 429.2 613.5 339.4 2559 2712 2795 273 286.4 393.4 974.6 170.8 11953 685.7 685.3
Row % 48.2% 51.8% 33% 40.7% 26.3% 14.1% 23% 25% 135% 24.4% 143% 857% 81% 91.9% 54.6% 45.4%
Maths Adjusted residual -5 5 2.1 -3.8 2.1 -6 4 5.6 -8.1 4.2 -16.2 16.2 -6.8 6.8 4.7 -4.7
attainment Low  Count 514 527 471 763 369 360 272 263 405 286 655 933 259 1327 732 858
Expected count 507.9 5331 497.8 711.5 393.6 297.1 3148 3245 317 332.6 456.6 1131.4 198.3 1387.8 795.3 794.7
Row % 49.4% 50.6% 29.4% 47.6% 23% 22.7% 17.2% 16.6% 25.5% 18% 41.2% 58.8% 16.3% 83.7% 46% 54%
Adjusted residual .5 -5 -2.1 3.8 -2.1 6 -4 -5.6 8.1 -4.2 16.2 -16.2 6.8 -6.8 -4.7 4.7
X2 291, P =.59 14.485, P =.001 133.463, P <.001 261.366, P <.001 45.977,P <.001 21.749, P <.001
Good Count 720 900 740 1022 746 468 476 457 433 466 584 1720 249 2051 1202 1102
Expected count 7915 8285 735.9 1046.3 725.8 430.4 454.3 467.4 464.3 483.6 674 1630 293.4 2006.6 1149.7 1154.3
Row % 44.4% 55.6% 29.5% 40.7% 29.7% 20.3% 20.7% 19.9% 18.8% 20.3% 253% 74.7% 10.8% 89.2% 52.2% 47.8%
Behavioural Adjusted residual -1.7 7.7 4 2.1 1.9 4.2 2.4 -1.1 -3.4 -1.9 -8.6 8.6 -5.8 5.8 4.6 -4.6
sanctions Bad Count 283 150 199 313 180 91 114 150 170 162 291 396 132 555 289 395
Expected count 2115 2215 203.1 288.7 200.2 128.6 135.7 139.6 138.7 144.4 201 486 87.6 599.4 341.3 3427
Row % 65.4% 34.6% 28.8% 45.2% 26% 13.2% 16.6% 21.8% 24.7% 23.6% 42.4% 57.6% 19.2% 80.8% 42.3% 57.7%
Adjusted residual 7.7 -7.7 -4 2.1 -1.9 -4.2 -2.4 1.1 3.4 1.9 8.6 -8.6 5.8 -5.8 -4.6 4.6
X2 59.808, P <.001 5.327,P =.07 31.721, P <.001 73.992, P <.001 33.445,P <.001 20.755, P <.001
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3.2 Categorical Correlates of School
Performance
Chi-square tests were wused to examine

associations between school performance and
the categorical demographic/lifestyle variables.
Cross-tabulations, x2, and P values for these
analyses from T1 and T2 are displayed in Tables
2 and 3, respectively.

High attainment and good behaviour were more
common in females than males, though no
effects were observed regarding maths
attainment at T2, or school attendance at either
time-point. Differences between the schools were
detected for each of the outcomes at both time-
points, although the association with behavioural
sanctions at T2 was only marginally significant
(for the specific differences between academies
at Tl and T2, see the cross-tabulations
presented in Tables 2 and 3, respectively). The
year group attended was also associated with
each of the school performance outcomes at
both time-points. Chi-square tests for linear
association showed that school attendance was
negatively associated with year group, at both
T1, x2 (1, N = 3040) = 20.896, P < .001, and T2,
X2 (1, N = 3009) = 165.982, P < .001.
Attainment, on the other hand, was positively
associated with school year: English T1, x2 (1, N
=2941) = 163.468, P < .001; English T2, x2 (1, N
= 2957) = 65.777, P <.001; maths T1, x2 (1, N =
2960) = 67.421, P < .001; maths T2, x2 (1, N =
2952) = 5.324, P = .02. The occurrence of
behavioural sanctions was also found to increase
throughout secondary education: T1, x2 (1, N =
3028) = 16.639, P < .001; T2, x2 (1, N = 2987) =
25.36, P < .001. In addition, having a SEN status
and being eligible to receive FSM were
associated with low school attendance, low
English and maths attainment, and high
occurrences of behavioural sanctions at both
time-points. As would be expected, low school
attendance was associated with low English and
maths attainment, as well as with a high
occurrence of behavioural sanctions at both time-
points.

3.3 Continuous Correlates of School

Performance

Associations between school performance and
continuous lifestyle variables were investigated
using between-subjects t-tests. Higher sleep
hours and more frequent exercise were
associated with the high attendance group at T2,
though no such effects were observed at T1.
Strangely, the high English attainment group at

T1 reported lower sleep hours than did the low
attainment group, though no such effect was
observed at T2. Higher exercise frequency
scores were also associated with the high
English attainment group, although at both time-
points the effects were only marginally
significant. For maths attainment, however, the
high performance group achieved significantly
higher exercise frequency scores than did the
low performance group at both time-points. The
high maths attainment group at T2 also reported
higher sleep hours, although the effect was only
marginally significant, and was not detected at
T1. In addition, the good behaviour group at T2
reported higher sleep hours, though no such
effect was observed at T1. For t and P values for
associations between school performance and
continuous demographic/lifestyle variables at
both time-points, see Table 4.

Table 4. Associations between school
performance outcomes and continuous
demographic/lifestyle variables at T1 and T2

Sleep Exercise
frequency

t P t P
School T1 1.373 17 1.385 .17
attendance T2 6.66 <.001 2.286 .02
English Tl -2.394 .02 1.877 .06
attainment T2 -.676 5 1.675 .09
Maths Tl -1.404 .16 2.988 .003
attainment T2 1933 .053 3.004 .003
Behavioural T1 -.841 4 721 A7
sanctions T2 5782 <.001 .276 .78

3.4 Multivariate Associations between
School Performance and Demo-
graphic/Lifestyle Variables

In order to determine whether the demographic
and lifestyle factors investigated were
independently associated with the school
performance outcomes, they were entered
simultaneously into binary logistic regression
analyses (using enter method). In these analyses
female sex, Academy 1, Year 7, absence of a
SEN status, ineligibility to receive FSM, and high
attendance were set as the comparison groups
(this last variable only being entered when
attendance was not also the outcome). Sleep
(total hours) and exercise (factor score) were
entered as continuous variables, with high scores
indicating high sleep hours and high exercise
frequency. For Wald statistics, odds ratios, 95%
confidence intervals, and P values for the
multivariate level analyses of school attendance,
English attainment, maths attainment, and
behavioural sanctions, see Tables 5, 6, 7, and 8,
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respectively. The current section aims to outline
the significant and marginally significant findings,
and how they compared to those of the
univariate level analyses. However, due to their
lack of generalisability to other populations, no
discussion of the differences between schools is
provided here.

3.4.1 School attendance

As with the univariate level analyses, low school
attendance remained associated with higher
school years, having a SEN status, and being
eligible to receive FSM. High sleep hours and
exercise frequency also remained associated
with high attendance at T2, and a marginally
significant relationship between high sleep hours
and high attendance at T1 emerged, even
though no such effect had been observed at the
univariate level. As with the univariate analysis,
no association was observed between exercise
frequency and school attendance at T1, and no
sex differences emerged.

3.4.2 English attainment

Low English attainment remained associated
with male sex, lower school years, presence of a
SEN status, and low school attendance at both
time-points. Low scores also remained
associated with eligibility for FSM, although at
this point the effect at T1 was only marginally
significant. Higher frequency of exercise
participation was associated with high English
attainment at T1 (an effect that was only
marginally significant at the univariate level),

though no such effect was detected at T2.
Although an association between low sleep
hours and high English attainment at T1 was
identified at the univariate level, no such effects
were observed at either time-point once
additional covariates had been controlled for.

3.4.3 Maths attainment

Higher school years, SEN status, eligibility to
receive FSM, low school attendance, and low
exercise frequency all remained significantly
associated with low maths attainment at both
time-points. Although males were significantly
more likely to achieve below average maths
attainment at T1 in the univariate analysis, no
sex differences were observed once additional
covariates had been controlled for. The
marginally significant association between sleep
hours and maths attainment at T2 also
disappeared during this analysis.

3.4.4 Behavioural sanctions

A high occurrence of behavioural sanctions
remained associated with male sex, higher
school years, SEN status, and eligibility to
receive FSM at both time-points. Low school
attendance also remained a predictor of a high
number of behavioural sanctions at T1, though
the effect at T2 disappeared. The association
between low sleep hours and high occurrence of
behavioural sanctions at T2 also remained
significant, and, as with the univariate analyses,
no relationships between behavioural sanctions
and exercise frequency were observed.

Table 5. Likelihood of achieving below average school attendance as a function of
demographic and lifestyle factors

Predictor T1 T2

variable Wald OR 95% CI P Wald OR 95% CI P

Sex .386 .939 77, 1.145 54 .089 .97 .794, 1.185 a7
Academy 102.943 - - <.001 75.806 - - <.001
Academy 2 95.228 3.038 2.43,3.797 <.001 43.83 .458 .364, .577 <.001
Academy 3 3.495 1.322 .987,1.773 .06 67.767 .31 .234, .409 <.001
School year 15.844 - - .003 120.633 - - <.001
Year 8 .233 1.084 .78, 1.507 .63 7.101 1.531 1.119,2.093 .008
Year 9 .957 1.17 .854, 1.604 .33 1.95 1.256 .912,1.731 .16
Year 10 2.425 1.293 .936, 1.788 12 4.401 1.43 1.024,1.996 .04
Year 11 12.502 1.793 1.297,2.477 <.001 95.011 5576 3.947,7.878 <.001
SEN status 18.505 1.77 1.365,2.296 <.001 4.977 1.313 1.034,1.667 .03
FSM 40.565 2.826 2.053,3.891 <.001 13.888 1.828 1.331,2.511 <.001
Sleep hours 3.048 .944 .884, 1.007 .08 6.951 911 .85, .976 .008
Exercise .625 .96 .869, 1.061 43 4.027 .902 .816, .998 .045
frequency

Note: Female sex, Academy 1, Year 7, absence of a SEN status, and ineligibility to receive FSM were set as the comparison
groups; sleep and exercise frequency were entered as continuous variables
At T1 the model explained between 9.6% (Cox & Snell R Square) and 12.8% (Nagelkerke R Square) of variance, and 62.8% of
cases were predicted correctly; at T2 the model explained between 13.2% and 17.7% of variance, and 65% of cases were
predicted correctly

10
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Table 6. Likelihood of achieving below average English attainment as a function of
demographic and lifestyle factors

Predictor T1 T2

variable Wald OR 95% CI P Wald OR 95% CI P

Sex 43.505 2.062 1.663,2.557 <.001 23.847 1.648 1.349, 2.015 <.001
Academy 12.308 - - .002 8.448 - - .02
Academy 2 10.269 1.493 1.168,1.908 .001 5.153 1.315 1.038, 1.666 .02
Academy 3 .013 1.02 .733,1.418 .91 .139 .947 .712,1.259 71
School year 91.862 - - <.001 83.583 - - <.001
Year 8 4.299 .685 479, 979 04 40.725 .352 .256, .486 <.001
Year 9 21.084 444 .314, .628 <.001 68.416 .249 179, .346 <.001
Year 10 37.153 .327 .228, .468 <.001 50.195 .284 .201, .402 <.001
Year 11 74.263 .199 .138, .287 <.001 53.772 .269 .189, .382 <.001
SEN status 145.834 8.823 6.196,12.563 <.001 116.965 4,057 3.147,5.229 <.001
FSM 3.613 1.399 .99, 1.979 .06 8.359 1.621 1.168,2.25 .004
Sleep hours 432 1.024 954, 1.099 .51 .565 .973 .907, 1.045 .45
Exercise 4913 .882 .79, .986 .03 2.001 .929 .838, 1.029 .16
Frequency

School 25.167 1.77 1.416,2.212 <.001 4.279 1.254 1.012, 1.555 .04
attendance

Note: Female sex, Academy 1, Year 7, absence of a SEN status, ineligibility to receive FSM, and high school attendance were
set as the comparison groups; sleep and exercise frequency were entered as continuous variables
At T1 the model explained between 22.4% (Cox & Snell R Square) and 29.9% (Nagelkerke R Square) of variance, and 69.6%
of cases were predicted correctly; at T2 the model explained between 14.5% and 19.3% of variance, and 66.7% of cases were
predicted correctly

Table 7. Likelihood of achieving below average maths attainment as a function of demographic
and lifestyle factors

Predictor T1 T2

Variable Wald OR 95% CI P Wald OR 95% CI P

Sex .251 1.057 .851, 1.312 .62 1.763 .873 .714, 1.067 .18
Academy 16.396 - - <.001 11.179 - - .004
Academy 2 15.805 .605 472, 775 <.001 8.738 1.421 1.126,1.795 .003
Academy 3 1.03 .848 .617, 1.166 31 .032 1.026 .771,1.366 .86
School year 95.563 - - <.001 57.303 - - <.001
Year 8 69.975 211 147, .304 <.001 28.044 429 .314, .587 <.001
Year 9 39.772 .333 .237, .469 <.001 34.33 .384 .279, .529 <.001
Year 10 41.094 .313 .22, .447 <.001 .821 .855 .609, 1.2 .37
Year 11 75.846 .202 141, .29 <.001 20.441 456 .325, .641 <.001
SEN status 165.758 8.355 6.048,11.543 <.001 119.392 4.096 3.181, 5.274 <.001
FSM 20.118 2.177 1.549,3.057 <.001 8.964 1.651 1.189, 2.292 .003
Sleep hours .222 1.017 .947,1.092 .64 1.808 .953 .888, 1.022 .18
Exercise 3.94 .895 .802, .999 .047 4.809 .892 .805, .988 .03
Frequency

School 28.565 1.849 1.476,2.317 <.001 7.044 1.334 1.078, 1.651 .008
attendance

Note: Female sex, Academy 1, Year 7, absence of a SEN status, ineligibility to receive FSM, and high school attendance were
set as the comparison groups; sleep and exercise frequency were entered as continuous variables
At T1 the model explained between 21.3% (Cox & Snell R Square) and 28.5% (Nagelkerke R Square) of variance, and 71.9%
of cases were predicted correctly; at T2 the model explained between 13% and 17.3% of variance, and 66.1% of cases were
predicted correctly

4. DISCUSSION

The current paper aimed to examine
demographic and lifestyle correlates of school
performance in two cross-sections of data from a
large-scale longitudinal study of  British
secondary school children. The hypotheses that
low school performance outcomes would be
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associated with a range of demographic (male
sex, school year, eligibility for FSM, presence of
SEN) and lifestyle variables (low sleep hours,
infrequent exercise participation, low school
attendance) were broadly supported. The
following two sections aim to discuss those
findings relating to demographic and lifestyle
variables separately.
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Table 8. Likelihood of achieving a high number of behavioural sanctions as a function of
demographic and lifestyle factors

Predictor T1 T2

Variable Wald OR 95% ClI P Wald OR 95% CI P

Sex 44,351 2.776 2.056, 3.749 <.001 45.627 2.327 1.821,2.973 <.001
Academy 43.238 - - <.001 1.635 - - 44
Academy 2 38.753 .34 242, 478 <.001 .0 .998 .75, 1.33 .99
Academy 3 117 .936 .643, 1.364 73 1.146 1.197 .861, 1.663 .28
School year 19.259 - - .001 12.317 - - .02
Year 8 5161 1914 1.093, 3.35 .02 .46 1.158 .757,1.772 5
Year 9 14.674 2.793 1.651, 4.724 <.001 6.751 1.719 1.142, 2.586 .009
Year 10 13.213 2.707 1.582, 4.632 <.001 5.34 1.645 1.078, 2.508 .02
Year 11 14.621 2.861 1.669, 4.903 <.001 7.525 1.822 1.187,2.797 .006
SEN status 32.565 2.491 1.821, 3.408 <.001 23.527 1.92 1.475, 2.499 <.001
FSM 14.606 2.063 1.423,2.991 <.001 13.136 1.888 1.339.2.662 <.001
Sleep hours 1.688 1.065 968, 1.171 .19 11.566 .869 .802, .942 .001
Exercise .092 .978 .849, 1.127 .76 .007 1.005 .894,1.13 .93
Frequency

School 4086 1.363 1.009, 1.841 .043 1.052 1.143 .886, 1.474 .31
attendance

Note: Female sex, Academy 1, Year 7, absence of a SEN status, ineligibility to receive FSM, and high school attendance were
set as the comparison groups; sleep and exercise frequency were entered as continuous variables
At T1 the model explained between 9.7% (Cox & Snell R Square) and 17.3% (Nagelkerke R Square) of variance, and 85.9% of
cases were predicted correctly; at T2 the model explained between 7.6% and 11.9% of variance, and 79.7% of cases were
predicted correctly

4.1 Demographic Predictors of School
Performance

Although no sex differences were detected for
school attendance, the observation that males
achieved lower attainment and incurred a greater
number of behavioural sanctions compared to
females is similar to previously reported findings
(e.g. Gorard, Rees, & Salisbury [16]). Decreasing
attendance and increasing behavioural sanctions
throughout secondary school were also
observed, findings that are consistent with the
observation that antisocial behaviour temporarily
increases almost 10-fold during adolescence
[17]. However, Moffitt [17] suggests that
adolescent delinquency conceals two distinct
subgroups of individuals: a large group who are
antisocial only during adolescence, and a smaller
group that engages in antisocial activities
throughout every stage of life. Although this is
clearly an important distinction to make if
attempting to predict future criminal outcomes,
the current methodology would be unable to
effectively differentiate between these
subgroups. This is an area that may therefore be
of particular interest for future research.

As might be expected, presence of a SEN status
was consistently associated with low attendance,
low attainment, and problem behaviour. Eligibility
to receive FSM was also related to each of these
outcomes, which is consistent with FSM being an
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indication of low SES [18], as well as with the
observation that low parental SES can predict a
child’s level of school achievement [19]. As these
effects remained significant at the multivariate
level, they are also supportive of findings that
suggest low income to have an independent
effect on school outcomes, even after controlling
for key aspects of family background, as well as
the child’s ability [15].

School

4.2 Lifestyle  Predictors  of

Performance

Although effects relating to average sleep
duration and exercise frequency differed across
analyses (i.e. some effects were significant,
others were not), they broadly pointed to benefits
of high sleep hours and frequent exercise.

At the univariate level, sleep hours were higher in
those who achieved high attendance, low
behavioural sanctions, and high maths
attainment at T2 (although this last effect was
only marginally significant). However, no such
effects were observed at T1, and a finding in the
opposite direction was observed: those who
achieved high levels of English attainment at T1
reported lower sleep hours. However, the effect
disappeared at the multivariate level, which might
imply that the initial observation was a Type 1
error. The positive association between sleep
and attendance at T2 did remain significant, and,
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interestingly, a marginally significant effect was
also detected at T1, which had not initially
appeared at the univariate level. In addition to
this, high sleep hours remained associated with
good behaviour at T2, though the positive effect
relating to maths attainment at T2 disappeared.
The findings presented here are congruent with
those of a recent meta-analysis [20], which found
the school performance of children and
adolescents to be positively associated with
sleep duration and quality, and negatively
associated with sleepiness.

Although no associations were observed with
behavioural sanctions, univariate level analyses
determined that frequent exercise participation
was associated with high attendance at T2, and
with high English and maths attainment at both
time-points (though those relating to English
attainment were both marginally significant). The
effects relating to attendance and maths
remained significant at the multivariate level; for
English attainment, the effect at T1 became
statistically significant, whereas that at T2
disappeared. Overall, the findings discussed
here suggest that frequent exercise participation
is likely to be beneficial to school performance,
which is in line with previous findings (see Singh
et al. [21]). However, it should of course be noted
that these effects are only cross-sectional, and
so cannot be wused to infer causation.
Furthermore, as frequent exercise participation
may be indicative of an overall healthy lifestyle,
the effects observed here might potentially be
explainable by other factors, such as diet, or
personality characteristics.

As well as being an outcome variable, school
attendance was investigated as an additional
predictor when examining English attainment,
maths attainment, and behavioural sanctions. In
each case low school attendance was associated
with undesirable outcomes, though it should be
noted that the effect relating to behavioural
sanctions at T2 disappeared at the multivariate
level. Taken together, these findings might
suggest that children who frequently fail to attend
school fall behind in their academic studies (e.qg.
Taylor [2]), as they essentially only complete the
parts of the course for which they are present.
Furthermore, such children likely exhibit
behavioural problems in the first place given the
fact that, as a whole, they appear to incur
significantly more behavioural sanctions than do
other children, even though they spend less time
at school in which to accrue them. Given the
other associated demographic risk factors
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identified in the current sample (e.g. eligibility for
FSM), it is likely that such problems stem from
the home. These are therefore children that
might represent a particularly at-risk subgroup,
for which interventions might be beneficial.

4.3 Limitations

The current research had a number of strengths.
For instance, the samples investigated were
large, consisted of children from each year group
of secondary education, and were acquired from
three different schools. The study also examined
several school performance outcomes, used a
multivariate approach to analysis, and managed
to replicate most of the observed effects across
two cross-sections of data. However, some
limitations should also be acknowledged. One
such issue is that the samples investigated were
relatively homogeneous, as the three schools
surveyed were all located in a similar
geographical area. The generalisability of the
findings is therefore somewhat limited. The
samples were also not fully representative of the
schools that they came from in regards to a
number of the demographic variables examined.
For instance, males, those with a SEN status,
and those eligible for FSM were less likely to
complete the questionnaires. Differences in the
likelihood of responding were also detected
between schools and across year groups (for
representativeness of the samples at T1 and T2,
see respectively Richards, Malthouse & Smith
[10], and Richards & Smith [11]).

A further limitation of the current study is that
differences in grading and disciplinary systems
existed across the three schools surveyed. This
meant that data relating to attainment and
behavioural sanctions needed to be
dichotomised before being analysed as a whole.
This process therefore likely decreased the
sensitivity of the analyses. However, as this

would reduce the probability of detecting
statistically significant effects, it also increases
the likelihood of those observed being
meaningful.

5. CONCLUSION

The results presented here generally
support previous findings in the literature.

A number of independent predictors of low
school performance were identified in this
sample, such as male sex, presence of a
SEN status, eligibility to receive FSM, low
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sleep hours, and exercise
participation.

Of particular concern was the finding that
attendance decreased and behavioural
sanctions increased throughout the course
of secondary education.

The identification of covariates of school
performance may be useful to future
research that takes a multivariate

approach to data analysis.

infrequent

6. RECOMMENDATIONS

Findings from this paper may potentially be
useful for identifying at-risk individuals who
might benefit from interventions.

The information provided here could be of
use to schoolteachers. For instance,
although many will already be aware of
certain demographic and lifestyle variables
that are related to school performance,
some may not be. Improved knowledge
might therefore be beneficial for the
teachers themselves, as well as for the
students that they are teaching.

Attempts should be made to make sure
that no child is at a relative disadvantage
to their peers due to differences in
demographic background.

Although the findings relating to sleep and
exercise participation are only cross-
sectional (and so causation cannot be
determined), a healthy lifestyle should be
promoted regardless. This is because the
positive effects associated with a healthy
lifestyle are far-reaching, and certainly not
limited to school performance.
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