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Introduction  
 
Recent years have seen a concerted shift towards an outcome -focus in children Õs services in 
the UK. This outcome focus has become enshrined in legislation (the Children Act 2004) and 
the Every Child Matters agenda. The catalyst for this stemmed from a major child death 
scandal exposing an  unhealthy preoccupation with administrative or process indicators and 
unclear objectives and communication within and between various child ren Õs services 
agencies (Laming, 2003). This coincided with influential pieces of research demonstrating a 
decline in the well -being of children in the UK over the last three decades (Collishaw , 
Maughan, Goodman & Pickles,  2004), epidemiological data repor ting relatively high 
prevalence of mental health disorders in Great Britain (Ford , Goodman & Meltzer,  2003; 
Meltzer, Gatward, Goodman & Ford,  2000) and a UNICEF study showing that the UK fared 
poorly relative to other developed countries in terms of child well -being (Bradshaw, 
Hoelscher & Richardson, 2007).  
 
Soon almost everyone was speaking the Ôoutcome Õ and Ôwell -being Õ language (although the 
meaning attached to these terms varied considerably and words failed to translate into 
actions; see Scott and Ward  2005; McAuley, Pecora & Rose, 2006). One tangible effect, 
however, was the increased interest (indeed requirement) in measuring and monitoring the 
outcomes of children within local authorities forming a basis in the strategic planning and 
design of servic es for children.  
 
However, local authorities have not necessarily been equipped with the required knowledge, 
skills or resources to robustly measure child well -being; too often they fall back on 
administrative or process data, or small -scale largely qualit ative analyses telling them very 
little about child well -being per se (Axford, 2008).  
 
Axford and Hobbs (2009) described an alternative method to collect robust data on the 
outcomes of children and some potential influences upon outcome. The method involv es 
two parts: (i) a community -based survey of parents of children aged zero to six years; and (ii) 
a school -based online survey for children aged seven to 18. Each component contains a self -
report instrument comprising standardised measures with proven rel iability and validity. The 
resulting instrument provides a broad picture of the health and development of all children 
and some potential influences upon these outcomes. The well -being of the average child is 
considered alongside the proportion of children  likely to have impairments to their health 
and development.  
 
These instruments can be used routinely by local authorities to assess and monitor 
children Õs well -being. The tools are ready for use by local authorities but the challenge now 
is that they are implemented with rigour in order to provide an accurate picture of the health 
and development of the population being considered. It would be all too easy to take these 
reliable and robust instruments, implement them poorly and end up with data that are 
wholly inaccurate and misleading. A key challenge with regards to successful 
implementation of these methodologies is robust representative sampling techniques.  
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Concepts of representativeness and the theories underpinning robust sampling strategies 
will be familiar to many readers, but to policy makers or planners within local authorities the 
concepts may seem intangible and only the purview of scientists or researchers. However, 
understanding principles, applications and limitations of representative sampli ng is central 
to project planning, budgeting, engagement of appropriate stakeholders in the research 
(both those undertaking and participating in the research) and continued monitoring and 
assessment of the well -being of children. These principles of cours e apply to other fields 
aside from child well -being, such as attitudinal or political surveys among various 
populations or market research.   
 
In essence, the data from a perfectly representative sample will be identical to the data from 
the target populat ion as a whole (for fuller discussions see Stuart, 1984; and Thompson, 
1997). Of course, one way to achieve this would be to survey every single child or parent 
within that population: a full census approach.  
 
Although in some circumstances this approach may be desirable (discussed below), in many 
situations it is simply not feasible nor economical; far better to construct a smaller sub -
sample of that population that is broadly the same across many key aspects as the 
population as a whole.  
 
Lohr (1999) il lustrates the point eloquently through reference to the movie ÔMagic  Town Õ, 
directed by William Wellman in 1947. In this film a pollster believes he Õs found the perfect 
town in the US from which to conduct nationally representative opinion polls. The town -
Grandview - has identical proportions of people working in various jobs, the same 
proportions of people who are wealthy and poor, the same proportion who vote democrat or 
republican, and so on. The fictitious Grandview  is  a perfect microcosm of the USA. It  is, 
however, not that different from a genuine place called Middletown in Indiana, USA, which 
has long been studied for those properties, first by Lynd & Lynd in 1929 and almost annually 
since 1975 by the Centre for Middletown Studies 1. Local authorities seeking to effectively 
measure the outcomes of children must aim for a Grand  View  or Middletown ; a diverse and 
representative microcosm of children and families within the  broader  local authority.  
 
There are a number of obvious advantages for sampling incl uding efficiencies in cost, time 
and burden on participants. In addition, Lohr (1999) argues that if done well sampling 
procedures may often result in a more accurate picture than full census approaches which, 
due to their inherent administrative complexit y, have an increased likelihood of errors 
creeping in.  
 
Nonetheless, there are some limitations to sampling procedures, and indeed some 
exceptions when large samples are desired above the number required to give a 
representative picture. One obvious limit ation is that there is perfect  Grandview  Ð no matter 
how robust sampling procedures are there will always be error and the sampled population 
will not be a perfect representation . Not even Middletown, Indiana, perfectly represents the 
rest of the USA. T her e are , however, methods  to mimimise error  which are discussed 
elsewhere ( Bellhouse 1984; Biermer, Groves, Lyberg, Mathiowetz & Sudman, 1991; Groves 
1989; Lessler & Kalsbeek 1992).  
 
There are also a number of reasons why local authorities may want larger s ample sizes than 
are necessarily required to give a representative local authority -wide picture. The 
requirements of the local authority using the method outlined by Axford & Hobbs (2009) 

                                                
1 http://www.bsu.edu/middletown 
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illustrated a number of these. First is the potential to analyse specific  subpopulations within 
the sample. For example, a local authority may be particularly interested in the well -being of 
a particular service population, such as those in care, or a specific minority such as a 
traveller population. The proportion of thes e groups within a local authority population will 
be very small and as such the numbers picked up in a representative sample will be tiny. 
Therefore the whole sample size may be increased in order to provide sufficient statistical 
power for further analysi s or particular subpopulations may be  deliberately  over -sampled.  
 
However, oversampling specific subpopulations presents additional dilemmas, and the 
issues arising are also pertinent in any sampling strategy employed. Sponsorship or 
engagement of particu lar subpopulation stakeholders, or commercialisation to in order to 
access wider populations, may influence the research questions as well as the sampling 
frame. For example, particular stakeholders may want specific questions added or removed 
on a quid pr o quo basis; the local authority discussed in this article required schools as one 
point of access for gathering data on the well -being of children, yet education stakeholders 
in the local authority resisted some questions concerning children Õs sexual heal th and 
witnessing of severe violence. Compromises needed to be made. Similarly, if Primary (health) 
Care Trusts 2 were to collaborate with local authorities in gathering robust data on the well -
being of children (which would be advantageous for many reasons ), then it is likely that they 
would demand more in -depth questions concerning specific aspects of children Õs physical 
health for their local planning and monitoring. These examples demonstrate how sampling 
procedures are not only important for producing a  representative sample, but may also 
affect research questions and wider study design.  
 
A second reason why larger samples may be desirable is that  there may be a significant 
benefit for various stakeholders . As previously mentioned and discussed in Axfor d & Hobbs 
(2009), schools were  the main point of entry for collection of outcome data of children aged 
seven years and upwards. There are clear benefits for schools to collect such data; for 
example, they receive an anonymous individualised school report d ocumenting the well -
being of children within that school across various domains of their lives that is compared to 
the local authority and national picture. These data can be used for schools Õ own statutory 
self -assessment, OfSTED inspections, strategic pl anning and design of interventions, and the 
routine monitoring of child well -being.  
 
Third, inviting additional participants into research can conside rably increase awareness  and 
engagement from individuals, communities and schools for local authority stra tegies 
seeking to improve child outcomes (Axford, Morpeth, Little & Berry, 2008; Fawcett, 1991).  
 
It is therefore clear that there are strong arguments in favour of robust sampling techniques 
when local authorities wish to collect reliable data on the wel l-being of children and families, 
and that the sampling strategies also have the potential to influence study design and 
research questions themselves. There are also strong arguments for increasing sample sizes 
in some instances.  
 
This article briefly de scribes the sampling technique adopted to produce a broadly 
representative sample of children and schools in order to assess the well -being of children in 
Birmingham Local Authority, the largest local authority in the UK. Key findings across a 
selection of  measures are then compared as the sample size increases significantly in size. 
This allows consideration of the possible value -added (or lack of) for larger sample sizes and 

                                                
2 The administrative regions responsible for healthcare provision in the UK who are largely independent from 
the local authority.  
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the consequences/trade -offs in terms of representativeness and the picture of chi ld well -
being that is produced.  
 
It is not the purpose of this article to discuss the technical or detailed aspects of sampling 
relevant to researchers (see Lohr, 1999 for a comprehensive overview and guide to further 
resources) but rather to illustrate t he concepts for a wider audience working within local 
authorities seeking to measure child well -being.  
 
Method  
Birmingham l ocal authority sought to gather robust data on the well -being of children in 
order to help inform their ten -year strategy for improvi ng outcomes of children using an 
Ôoperating system Õ called Common Language (see Axford & Hobbs 2009 for the context and 
Axford et al.  (2008) or Renshaw (2008) for an introduction to the Common Language 
operating system).  
 
Two surveys were conducted: a hous ehold survey of parents of children aged zero to six and 
a school -based survey of children aged seven to 18. The sampling procedures and results 
reported here are from the first year of application of the seven to 18 school -based survey 
completed during 20 06/07 (at the time of writing the local authority is in its third year of 
data collection, fuller results from the second year of application can be seen in Hobbs & 
Axford, 2009).  
 
Measures  
Survey instruments were compiled in order to cover the Every Chil d Matters outcomes 
framework, although the components could equally be di vided up in terms of children Õs 
health and development  (physical and psychological health; and social, emotional, 
behavioural and intellectual development), influences upon health and  development  (e.g. 
home, school, peer and neighbourhood ) and use of services (universal and specialist).  
 
Instruments in both the community -based parent -report survey and the school -based self -
report survey comprised a range of standardised measures with p roven reliability and 
validity (see Axford & Hobbs, 2009, for full details). Four specific measures used in the seven 
to 18 school -based survey are reported here for illustration. First, subscales from the 
Strengths and Difficulties Questionnaire (SDQ: Goo dman 1997; 2001) were used to assess 
the overall mental health (total difficulties), emotional well -being, behaviour, hyperactivity, 
peer relations and prosocial behaviour of children. This measure produces a mean score 
indicating the mental health of the average child (scored from zero to 40 for the total 
difficulties and zero to ten for other subscales). With the exception of prosocial behaviour, 
higher scores indicate poorer outcomes. In addition to these mean scores the SDQ also 
produces a cut -score ide ntifying Ôhigh risk Õ groups. For the total difficulties scale this 
banding equates to the proportion of children with a psychiatric disorder in Britain 
(approximately 10 per cent) and is therefore an indictor of clinical ÔcasenessÕ (Goodman , 
Ford, Gatward & Meltzer, 2000 ).  
 
Second, children Õs subjective physical health, perception of school, bullying and financial 
resources were assessed using subscales from the Kidscreen -52 subjective quality of life 
measure (The Kidscreen Group Europe 2006; Ravens -Sieberer, et al., 2001). These produce a 
score of between zero and 100; higher scores indicating greater subjective well -being.  
 
Third, children Õs perceived safety at home, in school and in the community was measured 
using the Things I Õve Seen and Heard safety subscale (Richters & Martinez 1993). Scores 
range from zero to 16 with higher scores indicating less perceived safety.  
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Fourth, the Personal Well -being Index for School Children (PWI -SC; Cummins and Lau 2004) 
was used to assess overall subjective well -bei ng and life satisfaction. Scores ranged from 
zero to 100 with higher scores indicating higher levels of subjective well -being.  
 
Sampling  
The local authority concerned has an estimated child population of 230,000 children (aged 
0-15), with residents from a  wide range of ethnic and religious backgrounds.  The school -
based sample was drawn from all local authority maintained and independent schools from 
children aged seven or above. There needed to be good coverage of (a) different parts of the 
city; (b) varyi ng levels of deprivation (as measured by proportion of children receiving free 
school meals); (c) ethnic groups; (d) school type; and (e) school performance level (assessed 
by proportion of children reaching expected levels in national assessments). Althou gh data 
from special schools were collected they are not included within this article. Schools were 
stratified across the above  criteria and a random 10% were selected to form a list of schools 
to be approached (for details on stratification methods and co ncepts see Bethal, 1989; Lohr 
1999; and Neyman, 1934).  
 
Selected schools were asked by the local authority to ask all  children in year four (age 
seven/eight upwards) and all years of secondary school to complete the questionnaire online 
during lesson time . At least 70% response rates within each school (and across year groups) 
were required in order to get a broadly representative sample. Any schools failing to meet 
this threshold were informed and given a second opportunity to increase response rates. If 
response rates were still below the 70% threshold they were excluded from analysis (all 
schools reached this threshold following further encouragement).  
 
The Ôcore Õ representative sample  
The Ôcore Õ representative sample resulted in a total sample of 5,835  children from 24 
primary/junior schools and 6 secondary schools. This sample was representative according 
to the stratification criteria in all respects except for slight imbalances in the ethnicities of 
children and age. In order to help take account for  these slight imbalances the data were 
weighted accordingly.  
 
The Ôexpanded Õ sample  
As discussed in the introduction, there are a number of reasons as to why local authorities 
may want to increase the sample size above that generated from sampling techniq ues. One 
such reason, encountered when working with this particular local authority, were the 
benefits of schools receiving individualised school reports.  
 
Therefore, rather than limit the availability of the instrument only to the Ôcor eÕ sample and to 
inc rease engagement with the emerging local authority children Õs strategy, all schools within 
the local authority were subsequently invited to take part in the survey. Upon opening the 
opportunity up to all schools, the sample size rose from 5,835 children fr om 30 schools to 
an Ôexpanded Õ sample of 14,851 children from 76 schools (out of approximately 350 eligible 
primary or secondary schools in the local authority).  
 
Although this expanded sample almost tripled in size, the self -selecting nature of the 
addit ional schools altered the representativeness of the sample (in particular, the expanded 
sample contained a greater number of primary schools, were not spread equally across 
various geographical and socioeconomic sections of the local authority and differed  in terms 
of the ethnicities of students). This expanded sample was not therefore representative of the 
local authority as a whole.  
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Results  
First we consider what difference it makes to key findings if a broadly representative sample 
is increased signif icantly in size but is reduced in terms of its representativeness. We 
compare key findings from the Ôcore Õ representative sample to that of the Ôexpanded Õ sample 
when all schools were invited to take part in the research. Table 1  presents mean scores 
acros s a range of measures (along with standard deviations, 95% confidence intervals and 
sample sizes) for both the core and expanded samples. The difference between mean scores 
are presented in terms of percentage point and effect size (Cohen Õs d) differences.  Those 
mean scores that differ to a statistically significant degree are indicated in bold and marked 
with one or two asterisks 3. It should be borne in mind that the results from the two samples 
will be similar, because the representative sample comprises one -third of the expanded 
sample.   
 
[TABLE 1 ABOUT HERE] 
 
The mean scores of seven out of 12 key findings differed significantly when the core sample 
size was expanded. It should be noted, however, that because sample sizes are large this 
increases the lik elihood of finding significant differences. The effect size figures 
demonstrate that although findings may be significantly different the differences are small.  
 
Despite these small differences confidence intervals around the mean stay broadly equal 
indic ating that the estimation of means and variability are stable. Taken together these two 
findings indicate that increasing the sample size above that required by sampling techniques 
does not increase error but may alter the picture emerging from the data.  
 
Although the significant differences between mean scores are relatively small what, 
therefore, is the practical or clinical significance of this for a local authority? Aside from 
looking at mean scores we can also consider cut -scores on some measures. On the SDQ, 
threshold scores indicate the proportion of children scoring above or below a certain point 
on the scale that in turn indicates whether they fall within a Ôhigh risk Õ of clinical disorder 
group (Goodman 1997; Goodman  et al.,  2000). These data are presented in Table 2  for the 
core and expanded samples. Again, where the proportion of children within these high risk 
groups differ  significantly from the core sample, these are indicated in bold with asterisks 
indicating level of significance 4.  
 
[TABLE 2 ABOUT HERE] 
 
It can be seen that the picture painted by the expanded sample differs significantly to the 
core sample across four of the six SDQ subscales (and not necessarily the same subscales 
where differences to mean scores were found). Although the d ifferences again appear small 
they are nonetheless  potentially  meaningful. Taking hyperactivity as an example, if these 
findings were extrapolated to the entire local authority population of 11 -15 year olds (about 
75,000 children) this equates to the core sample indicating that about 7,500 children in the 
local authority fall within the Ôhigh risk Õ band , compared to a figure of 9,000 if the extended 

                                                
3 Two-tailed WelcheÕs t-tests were conducted as sample sizes varied to a large degree (but findings also held 
when conducting standard unpaired t-tests. One asterisk indicates significance at <.05 and two asterisks indicate 
significance at <.01.  
4 Two-tailed Chi squared tests were conducted to test for significant differences. One asterisk indicates 
significance at <.05 and two asterisks indicate significance at <.01. 
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sample were used  as the basis for calculation. This  difference of 1,500 children may  have 
considerable implic ations for estimations of need and related decisions regarding service 
provision.  
 
Discussion  
Sufficiently robust sampling techniques can produce data that are broadly representative of 
a local authority school population. The samples may not result in a Grandview  Ð that perfect 
microcosm of the population under consideration - but at least offer a sufficiently clear 
window through which the well -being of children in a local authority may be considered.  
 
The data presented in this article demonstrate that, at least in this instance, there is no 
value -added in terms of confidence in findings  or reduction of error  by increasing sample 
size above that required by sampling techniques.  
 
These data also demonstrate that by increasing the sample size without adher ence to 
fundamental principles of sampling the results produced may paint a different picture of 
child well -being. The differences in terms of the average child Õs well -being was relatively 
small yet equated to modest discrepancies for the proportion of chi ldren  estimated to  fall 
within high risk groups . Furthermore, the way in which samples are expanded may have 
marked implications for findings. For example, if only special or failing schools were invited 
to take part in sample expansion then differences in  results are likely to be more marked.  
 
However, as outlined in the introduction there are a number of instances when larger 
samples are beneficial. In this example each school taking part in the survey received 
individualised reports of value to them. Ot her reasons include a better representation of sub -
groups or to raise a wareness and  engagement to the aims of research. So, local authorities 
may often want larger samples than they need. How might these two competing demands be 
met? 
 
A sensible and simple  approach for local authorities conducting epidemiological work to 
measure the well -being of children is to carefully construct a representative sample of the 
local authority (at whichever point of entry, be it families at home in communities or 
schools), thereby forming a Ôcore Õ representative sample upon which robust analysis is 
undertaken and lessons drawn from.  
 
The sample can then be further boosted to gather data on the well -being of sub -populations 
as required and for use by other stakeholders in th e research. This expansion of sample size 
may be achieved by opening up the opportunity for greater numbers to participate if they so 
wish (e.g. inviting schools to take part to use the data in their own self -assessment) or by 
over -sampling particular sub -populations. However, these additional data should not be 
combined with the core representative sample to make generalised findings for the local 
authority as the picture may be significantly altered.  
 
Another alternative is that the expanded sample data is weighted in order to reflect the 
properties of the core representative sample. For example, if the core sample included three 
schools with very poor academic attainment but a further six similar schools also wanted to 
take part, then all of these school s data could be included in overall analysis but each 
weighted by .33 to account for the fact that you have three times as many poor academically 
achieving schools taking part. Thi s is exactly the same principle  by which core data were 
weighted in order to  correct for imbalances in age and ethnicity compared to the city as a 
whole.  
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These simple approaches balance the need for samples representative of a local authority 
with the potential needs or benefits of more expansive or larger samples. It allows 
con nection and comparison of datasets. For example, the well -being of children in individual 
schools or service populations may be compared with the well -being of children in the local 
authority as a whole (and where data exists, with national data) without v iolating the 
fundamental principles of robust sampling techniques and representativeness.  
 
The sampling methods described in this article are not necessarily the most sophisticated or 
robust, yet they strike a balance between rigour and practical utility and financial 
constraints. There are obvious weaknesses in regards to the sampling methodologies 
reported here (for example, we know little about those children who either decided not to 
participate or were not in school due to truancy or exclusion; non -response and selection 
bias). However, the functions of data collection must be borne in mind; an expensive, time -
consuming scientific study may require and be able to afford the luxury of more 
sophisticated and robust sampling techniques. Local authorities seeking to collect data on 
the well -being of children are often working to tight budgets and time -constraints. The 
approaches described in this article offer the basis of a Ôgood enough Õ approach for local 
authorities attempting to collect high quality dat a on child outcomes. The methods offer far 
more rigour than is often demonstrated by current assessments of need and well -being. The 
view may not be grand but it  is better than it was before.  
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Tables:  
 
 
Table 1: Comparing mean scores between the core and expanded samples  
 
 Core Sample  Expanded Sampl e Difference  
 Mean  

(SD) 
95% CI  n  Mean  

(SD) 
95% CI  n  % d 

SDQ Total 
Difficulties  

12.3  
(5.9)  

12.1 Ð12.5  4,820  12.4  
(5.8)  

12.3 Ð12.5  
 

11,514  <1% .02  

SDQ 
Emotions  

3.2  
(2.4)  

3.1 Ð3.3  4,820  3.2  
(2.4)  

3.1 Ð3.2  11,514  0% 0 

SDQ 
Behaviour  

2.8  
(2.1)  

2.7 Ð2.8  4,820  2.9  
(2.0)  

2.8 Ð2.9  11,514  1%**  .05  

SDQ 
Hyperactivity  

3.7  
(2.2)  

3.6 Ð3.7  4,820  3.9  
(2.2)  

3.9 Ð3.9  11,514  2%**  .09  

SDQ Peer 
Relations  

2.6  
(1.9)  

2.6 Ð2.7  4,820  2.5  
(1.9)  

2.4 Ð2.5  11,514  1%**  .05  

SDQ Prosocial  
Behaviour  

7.3  
(2.2)  

7.2 Ð7.4  
 

4,820  7.3  
(2.1)  

7.2 Ð7.3  11 ,514  0% 0% 

Kidscreen 
Health  

73.0  
(19.1)  

72.5 Ð73.5  
 

5,565  72.5  
(18.5)  

72.2 Ð72.8  14,197  <1% .03  

Kidscreen 
School  

71.7  
(20.1)  

71.2 Ð72.3  5,439  68.6  
(20.9)  

68.2 Ð68.9  13,778  3%**  .15  

Kidscreen 
Bullying  

78.4  
(23.8)  

77.8 Ð79.0  
 

5,540  79.8  
(22.5)  

79.5 Ð80.2  14,114  1%**  .06  

Kidscreen 
money  

60.2  
(28.1)  

59.5 Ð60.9  
 

5,633  63.9  
(26.7)  

63.5 Ð64.3  14,457  4%**  .13  

TISH  
Safety  

6.1  
(1.5)  

6.0 Ð6.1  
 

5,489  6.0  
(1.5)  

6.0 Ð6.0  13,936  1%**  .01  

PWI well -
being  

81.3  
(15.2)  

80.8 Ð81.7  4,959  81.1  
(14.6)  

80.9 Ð81.4  
 

12,731  <1% .01  

 
 
Table 2: Comparing the proportion of children with likely impairments between core and 
expanded samples  
 
 Core Sample  Expanded Sample  
SDQ Total 
Difficulties  
 

12% 12% 

SDQ Emotions  
 

10% 9%* 

SDQ Behaviour  
 

20% 21% 

SDQ Hyperactivity  
 

10% 12%**  

SDQ Peer P roblems  
 

8% 7%* 

SDQ Prosocial 
Behaviour  

10% 
 

9%* 
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