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data, however, can only give hints as to what is happening, especially, and why it is, and 

so interviewing parents and children is used here to provide more explanatory depth. 

There is the perception that social science research can either be concerned with the 

general or the particular but not both simultaneously (Ragin, 2000).  In this piece of 

research, I deem it important to consider how a detailed examination of particular cases 

can shape thinking about the wider situation.  Similarly, knowing what trends there are 

generally can be beneficial for interview preparation by giving an idea of what is worth 

probing in more detail. 

In this vein, the research process of this project has been very iterative in nature.  The 

various stages are documented here in an order which mimics one iteration of that process.  

In actuality, parts such as the literature review were ongoing tasks which constantly 

challenged and re-shaped my thinking.  The analysis of the large dataset similarly took 

place in chunks: new leads were followed and variously discarded or incorporated into the 

final, overall analysis.   

 

The value of a case-study approach 

In Chapter 5, I outline Qualitative Comparative Analysis (QCA) which is a case-based 

approach developed by Ragin (1987) for dealing with small- and medium-n datasets.  I use 

it to identify which characteristics of parents and children are most commonly associated 

with, in the sense of sufficient for, high attainment.  It moves away from the more standard 

focus on the net effect of a factor under investigation and, instead, considers how 

combinations, or configurations, of factors jointly produce a particular outcome.  

I use QCA to analyse an appropriately large-n dataset and argue that not only is this a 

possible approach to analysis but it is preferable to standard statistical methods when 

aiming to integrate case-based survey analysis with the additional analysis of interview 
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to categorise types of involvement as proposed here but, asking for a value-laden 

assessment of an already value-laden concept may lead to distorted results as teachers 

could let their preconceptions about some types of parents influence their judgements of 

such parents (Dunne & Gazely, 2008).  Parents could, for example, be categorised as 

uninterested when they fail to share the values of the school and involve themselves in the 

ways suggested to them by the school.  An alternative to a teacher-judged measure of 

parental involvement is one which is self-reported by parents (as is the case in the 2004 

sweep of BCS70).  This type of measure could be distorted by parents claiming a higher 

level of involvement than they actually have.  I note here that any measure of parental 

involvement in a large dataset will have weaknesses and that these should be considered 

during analysis.    In order to use the BCS70, I accept the measures of teacher-judged 

parental interest in the 1980 sweep (and the self-reported version from parents in the 2004 

sweep) as being the best indicators available to me for parental interest. 

 

Summary 

I have suggested, in this chapter, that a consideration of parental involvement in 

mathematics must be coupled with ideas of what is termed legitimate knowledge in 

mathematics.  I argue that methods and content associated with school mathematics are 

considered more legitimate than other forms of mathematical activity and that, if parents 

choose to (or can only) offer support of another form, their efforts may not be well 

received by schools.   

 

Parents, however, will have varying degrees of experience with legitimised knowledge and 

skills and so may find themselves offering different types of assistance to their children.  I 

discussed several ways that involvement could be categorised but, because of my focus on 

legitimate knowledge (and skills), decided to consider parents as having different sets of 

attributes which render them with a varying degree of access to this legitimate knowledge.  
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explanation.  If, instead, a sports teacher corrects the technique then they could be using 

both embodied and institutionalized cultural capital.    

Figure 3.1 - Forms of cultural capital  

 

 

 

In a mathematics education context, someone who is truly skilled (in the same sense as the 

person described above is in sport) has altered their dispositions to think in a mathematical 

sense.  They must also, of course be able to perform the practical tasks of writing and 

presenting their answers but the main dispositional alteration is in the mind, in this case.  

To prove, however, that you have a proficiency in mathematics, you must transfer this 

embodied cultural capital to the institutionalized form and obtain a qualification in 

mathematics.  The exam taken to prove competence suffers from a structural inability to 

assess embodied cultural capital because it will contain questions on certain areas of 

mathematics and not others and must be completed within a set time. 
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accumulated and attempt to analyse the effect on the bearer.  Of course, it is impossible to 

measure dispositional change through a single interview but I attempt to tease out whether 

the different habituses shown by parents can be attributed to their levels and composition 

of capital.  I hope that questions about, for example, whether or not someone uses 

mathematics (however defined) in their job will help me to do this. 

Though this section focuses on mathematics education and so, inevitably, looks for 

evidence of mathematical cultural capital, I suggest that other types of cultural capital may 

make it easier or harder to acquire and/or transfer capital.  These other forms of cultural 

capital are discussed in the abstract here as they may not be present in all (or any) of the 

cases I analyse later.  In particular, I suggest that mathematical confidence and educational 

confidence, more generally, are types of embodied cultural capital which may affect how 

easy or difficult it is for a particular person to gain institutionalized mathematical capital.  I 

also consider that linguistic cultural capital (either as an embodied form of cultural capital 

or as institutionalized cultural capital or a mixture of the two) can affect both the 

accumulation and transmission of cultural capital.  Finally, I consider pedagogic capital (in 

both the embodied and institutionalized form) because, I argue, very low levels of this 

could hinder the transmission of mathematical capital form parent to child.  By this I mean, 

the parent(s) may lack the specific knowledge of the curriculum (the institutionalized 

form) and/or the skills (the embodied form) to transfer their mathematical capital to their 

child. 

 

Educational confidence 

I suggest that educational confidence, generally, and mathematical confidence, 

specifically, are forms of embodied cultural capital because possession of confidence (of 

lack of it) is a disposition towards education.  In keeping with the recently presented 

argument about the importance of examining the composition of capital, I suggest here that 
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Social capital  

Social relationships are, in a sense, limited by the geographical location of the social actor 

in question and also the levels of economic and cultural capital he or she possesses.  While 

we can actively search out and foster relationships with those we assess as useful to us, 

those people with wealthy or well-connected families may not have to do this.  They will 

ordinarily have access to other wealthy or well-connected individuals from their original 

family ties.  It is in this way that social capital can have a multiplying effect on the 

economic and cultural capital already possessed by an individual (Bourdieu, 1986).  

Conversely, someone with very limited economic or cultural capital (or both) may find it 

difficult to cultivate the type of contacts that the person mentioned above would meet in 

his or her everyday life. 

These two examples are, of course, two extreme situations and many people will have 

social relationships with others who have a variety of levels of cultural and economic 

capital.  The idea of a multiplying effect is important, however, for explaining why just 

one contact can make a great deal of difference when parents attempt to help their children 

with mathematics.  A parent who works in a school, for example, may know a 

mathematics teacher who can provide the specific help required.  I contend that the most 

useful social contacts a parent can have in the mathematics education context are those 

who link the parents to greater levels of up-to-date institutionalized cultural capital and 

pedagogic capital.   

In fact, a social contact is only going to prove useful in any educational context if they can 

provide (or have access to) additional capital to that of the parent(s) and can transfer this to 

the child
15

.  Unsuccessful attempts to transfer cultural capital from a social contact to the 

child may be disrupted for similar reasons to those which stop transfer between parent and 

child (lack of pedagogic capital etc).  There may be another reason, however, why parents 

                                                           
15

 Except in the circumstance where parents have a suitable level of capital but not the time or inclination to 

provide help. 
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each variable can be controlled for and entered into an interaction term but the 

fundamental problem with this type of research is that it does not allow us to view cases 

holistically and account for their composition as several intertwined factors.  Taking a 

configurational approach, instead, allows us to think of each logically possible 

configuration of factors as a type of case.  As I show in later examples, not all logically 

possible types are likely to occur in real data. 

Instead of assuming homogeneity of populations or trying to measure the effect of one 

characteristic across all cases, I re-frame the discussion of parental involvement to focus 

on cases and the potential causal factors within a case.  Whereas a researcher working with 

variables and regression techniques would expect their variables to act in a uniform way 

across all cases, case-based researchers expect their qualitative factors to interact with 

other factors in the case (Cooper & Glaesser, 2008).  Since each case in my analysis 

represents either a child, parent or family, seeing the case as a whole must be an important 

part of the research philosophy. 

If we accept the principles above, namely that a case should be considered holistically, 

then, in order to make any cross-case comparisons, we must have a way of assessing which 

cases are similar or different to one another.  A good starting point is to map out all the 

logically possible configurations of set memberships for a particular model.  For crisp sets, 

this is relatively simple as set memberships are dichotomized into in or out of the set.  

 

A shared feature of QCA and standard methods  

Both conventional methods and QCA can be used to provide summary descriptions of the 

regularities (or partial regularities) that characterise the social world.  In the case of 

correlational approaches, it is generally accepted that one cannot move simply from a 

correlation to a causal claim.  Some of the literature employing QCA has tended to avoid 
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an outcome must, as the name suggests, be present for the outcome to be achieved but may 

not solely be enough for the outcome to be achieved (Ragin, 2000).  Figure 5.2 is a 

diagram of a perfect necessary condition where all the cases with achieving the outcome 

are contained within the set of cases with the necessary condition.  

Figure 5.1 A perfect necessary condition 

 

 

Sufficient conditions   

Searching for a sufficient condition involves, instead, repeated application of the method 

of difference.  In practical terms, this involves comparing pairs of configurations that only 

differ by one factor. So, if every instance of a factor is followed by the outcome, we can 

say that that factor is a sufficient condition.  In set-theoretic terms, the set of cases with a 

sufficient condition is a subset of the set of cases with the outcome and a perfect sufficient 

condition is shown in Figure 5.2.  Recognition of this repeated application is found in the 

language of QCA where we talk of necessary and sufficient conditions (which may 
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a non-perfect sufficient condition, as in Figure 5.3, shows us a situation where most cases 

with the condition also have the outcome.  The consistency measure allows us to ascertain 

what proportion of cases are in the red section of Figure 5.3 (and therefore do achieve the 

outcome) and what proportion with the condition are in the green section (and do not 

achieve the outcome).  So, we must then decide what level of consistency indicates that a 

condition is quasi-sufficient as, we can see with the aid of Figure 5.3, too low a score 

indicates that the green section is too big in relation to the red.   

Figure 5.3 A quasi-sufficient condition 

 

Setting the consistency threshold 

Since, as mentioned above, it is unlikely that we will find configurations which are 

perfectly sufficient in all types of real social data, we must set a consistency threshold 

which indicates the lowest consistency score for a row to be considered quasi-sufficient.  

This is a decision which is made by the researcher and represents one of the points in the 

research process where Ragin (2000) suggests that expert knowledge from the researcher 

is required. 
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several factors in common.  Examining the raw and unique coverage scores for each term 

shows us how much of the outcome in general is being explained by the term and how 

much is uniquely covered by it.  

Table 5.4: Example truth table  

A B C D number of cases consistency quasi-sufficient? 

0 1 1 1 44 0.98 yes 

1 0 1 1 184 0.95 yes 

0 0 1 1 110 0.95 yes 

0 0 0 1 13 0.92 yes 

1 1 1 1 87 0.92 yes 

0 1 0 1 10 0.9 yes 

1 0 0 1 28 0.89 yes 

0 0 1 0 159 0.74 no 

1 0 1 0 164 0.69 no 

0 1 1 0 161 0.67 no 

0 0 0 0 53 0.60 no 

1 0 0 0 83 0.60 no 

1 1 0 1 15 0.60 no 

1 1 1 0 191 0.54 no 

0 1 0 0 152 0.48 no 

1 1 0 0 199 0.43 no 

 

Figure 5.6 fs/QCA output for Table 5.4 with consistency threshold = 0.80 

                      raw        unique  

                    coverage    coverage   consistency  

                   ----------  ----------  -----------  

b*D+                0.278169    0.022007    0.943284  

a*D+                0.147887    0.007923    0.949153  

C*D                 0.353873    0.070423    0.945882  

 

solution coverage: 0.394366  

solution consistency: 0.941176 

 

From the above reasoning, it is clear that we want our consistency threshold to be nearer to 

1 than 0.  In fact, the point equidistant to these extremes, the value 0.5, indicates the point 

at which there is maximum ambiguity about the status of the configuration because it is 



85 
 

neither sufficient nor insufficient.  So, we actually want the consistency threshold to be 

greater than (but not equal to) 0.5.   

The need for judgement occurs when deciding exactly which value between 0.5 and 1 the 

consistency threshold should take.  Ragin (2004) suggests that the minimum consistency 

value that can reasonably indicate quasi-sufficiency is 0.75.  In the crisp context, this 

means that a particular configuration has 75% of its cases achieving the outcome.  I argue 

that it is not helpful to engage in detailed discussions about what precise values should and 

should not be a threshold but that researchers, instead, should make sure that the 

conclusions they draw about (quasi-)sufficiency are appropriate for the threshold that has 

been chosen. 

To make this point clearer, I use the following example.  Table 5.5 is a truth table showing 

all the possible combinations of 3 factors, A, B and C, ordered by consistency.  To impose 

a consistency threshold on this table and classify rows as quasi-sufficient, we must first 

know whether the 3 factors are expected (theoretically) to contribute to the outcome or not.  

By this, I mean, do we expect that the presence of each factor will make the outcome more 

likely to occur?  I suggest that for ease of interpretation, QCA models should be 

constructed so that this is the case, wherever possible.  This does not limit us to including 

only those factors which, theoretically, make the outcome more likely to occur because we 

can configure other factors in such a way that their absence is represented in the table 

(when it is their absence that makes the outcome more likely to occur). 
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expectation is the (highlighted) remainder row in Table 5.6, this simplification is 

unjustifiable.
31

   

In this case, then, the intermediate solution, in Figure 5.10, is the same as the most 

complex version.  If our parsimonious solution, in Figure 5.6, had relied on the inclusion 

of more remainder rows, a solution would result that is positioned between the 

parsimonious and most-complex versions, in terms of complexity. 

Figure 5.10 Intermediate solution for Table 5.6 with consistency threshold = 0.75 

                                                                                                                  raw        unique  

                                             coverage    coverage  consistency  

                                              -----       -----       ----- 

MALE*PMTCLASS*ABILITY(50%)+                   0.278765    0.050515    0.851429  

MALE*workingclass*MATERNAL INTEREST*ABILITY(50%)+  0.297474    0.069224    0.890756  

PMTCLASS*MATERNAL INTEREST*ABILITY(50%)       0.397568    0.169317    0.839921  

solution coverage: 0.517306  

solution consistency: 0.841705 

 

The two-stage method 

Although, as mentioned earlier, Ragin (2006b) suggests that limited diversity is something 

to be aware of generally in social science research, it is exacerbated by small- and 

medium-n sample sizes.  In QCA, the number of possible configurations in a truth table 

increases exponentially with the number of factors in the model.  Because each additional 

factor produces a set of configurations for its presence and for its absence, the number of 

configurations is , where k is the number of factors.  So, for example, with 10 factors, 

the minimum sample size to ensure each configuration had at least one case in it would be 

                                                           
31

 I note here that if the ability factor was more difficult to obtain (for e.g., it was showing the top 5% of 

ability), then we might be able to remove the maternal interest factor. 
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logical problem but note that it is possible for the problems below to occur in a model with 

more factors and using fuzzy sets. 

Two-Stage method example (with invented data) 

For example, assume, in some imaginary dataset (set out in full in Table 5.8) that there are 

four factors, A, B, C and D, in the model and I designate two of them as remote (A and B) 

and two as proximate (C and D).  In carrying out the first stage of the two-stage method, I 

produce the following truth table. 

Table 5.7 Truth table for remote conditions 

A B number consistency Quasi-sufficient? 

1 0 64 1 yes 

1 1 64 0.78 yes 

0 1 64 0.5 no 

0 0 64 0 no 

 

Here, there are no remainder rows, but, if there were and they contributed to parsimony, 

they would be included to create the parsimonious solution for the remote conditions.  As 

it is, I did find a solution for this table relatively easily by observation (Figure 5.11).  

Notice that B is not in any terms of the solution (using a consistency threshold of 0.78).  

A*B and A*b collapses to A, as shown in Figure 5.11.  
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Figure 5.11 Solution for remote factors 

                                raw          unique                

             coverage        coverage       consistency   

            ----------      ----------      ----------    

A            0.780822        0.780822        0.890625  

solution coverage: 0.780822  

solution consistency: 0.890625 

 

By the rules of the two-step method, B is then dropped.  I proceed to model A with the 

proximate factors C and D and produce the solution in Figure 5.12.  This is the final 

solution because I found no other remote factors.  So, one route to the outcome is A*d and 

another is A*C.  The factor B cannot appear in the solution because it was dropped earlier. 

Figure 5.12: Solution including proximate factors 

                      raw        unique  

         coverage    coverage   consistency  

         ----------  ----------  -----------  

A*d+      0.438356    0.219178    1.000000  

A*C       0.438356    0.219178    1.000000  

solution coverage: 0.657534  

solution consistency: 1.000000  

 

If, instead, I proceed as normal, modelling all factors together, I get the truth table in Table 

5.8 and the solution in Figure 5.12.  Here, B does appear in the solution, in two separate 

terms.  Removing it from an earlier stage of the analysis in the two-stage method produces 

distorted results; namely, in Figure 5.11, we see that A*C is showing as a sufficient path 

but, in Figure 5.12, it does not appear.  The results from Figure 5.12 tell us that A*C alone 
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is not a sufficient path and that other factors, namely B, are important in explaining the 

outcome
33

.  

I have outlined the problems that can occur with the two-stage method by examining a 

simple, abstract example, with four factors.  I now use my BCS70 data, following the two-

stage process to determine whether there are any differences between the solution it 

produces and the solution I found earlier.  If I suppose, for this exercise, that the factors I 

use could, theoretically, be split into remote and proximate, it can be seen again, as above, 

that the initial parsimonious solution simplifies the data to the extent that the underlying 

complexity cannot be recovered in the final solution. 

Table 5.8: Truth table with all factors included 

 

 

 

 

                                                           
33

 This example rests on the assumption that all the factors are considered to be causally relevant in some 

way. 

A B C D number quasi-sufficient? consistency

1 1 1 1 16 yes 1

1 1 1 0 16 yes 1

1 1 0 0 16 yes 1

1 0 1 1 16 yes 1

1 0 1 0 16 yes 1

1 0 0 1 16 yes 1

0 1 1 0 16 yes 1

0 1 1 1 16 yes 1

1 0 0 0 16 yes 1

1 1 0 1 16 no 0.125

0 1 0 0 16 no 0

0 1 0 1 16 no 0

0 0 1 0 16 no 0

0 0 1 1 16 no 0

0 0 0 1 16 no 0

0 0 0 0 16 no 0
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Summary 

In this chapter, I have outlined how QCA can be used to create typologies and suggested 

that configurations, or rows in a truth table, each represent a different type.  I explained 

how, when the dataset is properly calibrated, using QCA allows us to search for conditions 

(or configurations) that are necessary or sufficient (or both) for a given outcome. 

I then provided a description of the factors I analyse so that I could use real BCS70 data to 

explore the problems of limited diversity in social data.  I discussed two proposed 

solutions to this and showed that the counterfactual method is preferable because, as it 

removes complexity at the end of the analytic process, it does not mechanically produce 

distorted results.  Rather, the counterfactual method forces the researcher to examine, in 

detail, any rows being included or excluded from simplified solutions because of low case 

numbers and provide theoretical justification for this. 

In the following chapter, I present some QCA results but, noting the above discussion, 

choose to use the counterfactual method as an analytic tool to combat limited diversity in 

the dataset.  I also show that limited diversity can occur in large-n samples and is not a 

problem restricted to small- and medium-n datasets. 
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Creation of most-complex and parsimonious solutions 

Setting a consistency threshold of 0.75 and excluding all remainder rows gives us the 

most-complex solution in Figure 6.5. There are three routes to the outcome in this solution 

but only one of these routes is available to girls (the 2
nd

 term in Figure 6.5). Such girls 

would have to be in the PMT-class, top 5% of ability and have an interested mother. Also, 

all routes to the outcome require an interested mother and only one does not require being 

in the top 5% of general ability.  A somewhat surprising conclusion from the solution in 

Figure 6.5 is that it is quasi-sufficient for the outcome to be an intermediate-class boy with 

an interested mother and not be in the top 5% of ability but not quasi-sufficient for the 

same type of boy who is in the top 5% of ability.  This seems surprising and results like 

this can occur when large numbers of remainder rows are excluded.  This reminds us why 

we should be wary of accepting such solutions.  

The solution coverage figure tells us that our entire solution accounts for approximately 

34% of the outcome. Though the number of rows left out in Figure 6.5 is high, the 

resulting number of cases being excluded (which also obtain the outcome) is not.  It is 

usual for the difference in solution coverage between the most complex and parsimonious 

solution to be negligible because, often, these solutions differ by only one or two rows 

which cover very few cases. 
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Figure 6.5: Most-complex solution for Table 6.13 with consistency = 0.75 (highlighted 

rows excluded) 

                                             raw       unique                

                                               coverage    coverage   consistency   

                                               ----------  ----------  ----------    

MALE*workingclass*MATERNAL INTEREST*ability(5%)+ 0.226523    0.226523    0.768856  

PMTCLASS*MATERNAL INTEREST*ABILITY(5%)+          0.090323    0.090323    0.961832  

MALE*WORKINGCLASS*MATERNAL INTEREST*ABILITY(5%)  0.020789    0.020789    0.906250  

solution coverage: 0.337634  

solution consistency: 0.820557 

 

The parsimonious solution is shown in Figure 6.6.  Because I now have included several 

remainder rows, we see that this parsimonious solution covers approximately 44% of the 

outcome as against the 34% covered by the complex solution.  I have allowed any 

remainder rows into the solution which produce a simplification, regardless of their 

consistency.  As in Figure 6.5, there are still three routes to the outcome and only one for 

girls. In Figure 6.6, however, the route for girls is less restrictive because it only requires 

that a girl be non-working-class and in the top 5% for ability. Working-class boys no 

longer need an interested mother to achieve the outcome. Figure 6.6 shows that it is now 

quasi-sufficient for them to be in the top 5% of general ability.  
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Figure 6.6: Parsimonious solution for Table 6.13 with consistency threshold = 0.75 

(highlighted rows included) 

                                                           raw       unique                

                                      coverage    coverage   consistency   

                                      ----------  ----------  ----------    

workingclass*ABILITY(5%)              0.136201    0.068817    0.964467  

MALE*workingclass*MATERNAL INTEREST   0.289606    0.226523    0.808000  

MALE*pmtclass*ABILITY(5%)             0.047312    0.029391    0.942857  

solution coverage: 0.392115  

solution consistency: 0.837672  

 

Creation of intermediate solution  

We have already seen that excluding all remainder rows produces some strange 

conclusions from a theoretical perspective but including them all can give us an over-

simplified view of what is going on in the data.  To avoid either of these two extreme 

scenarios, I need to consider each of the remainders in turn to see whether I can 

theoretically justify their inclusion into our simplified solution. 

We can see from Table 6.13 that row 10 , the row of 32 working-class boys of very high 

ability with highly interested mothers is quasi-sufficient (with consistency of 0.90) and I 

would expect intermediate-class boys of very high ability with highly interested mothers 

(row 3) to do as well or better.  I also notice that the row of intermediate-class boys (row 

11) with interested mothers who are not of very high ability (91 cases and a consistency of 

0.82) is quasi-sufficient and I expect that boys who fit this type but are of very high ability 

will also achieve the outcome. Therefore, I include row 3 which has 19 cases and a 
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Figure 6.7: Intermediate solution for Table 6.13 with consistency threshold = 0.75 

                                                   raw       unique                

                                             coverage    coverage   consistency   

                                            ----------  ----------  ----------    

MALE*workingclass*MATERNAL INTEREST           0.289606    0.226523    0.808000  

workingclass*MATERNAL INTEREST*ABILITY(5%)    0.113262    0.050179    0.963415  

MALE*pmtclass*MATERNAL INTEREST*ABILITY(5%)   0.020789    0.020789    0.941176  

solution coverage: 0.360573  

solution consistency: 0.828666  

 

High general ability 

Our ability factor, in Table 6.14, now shows which children are in the top 25% for general 

ability. If I set a consistency threshold of 0.74, I see that there is only one quasi-sufficient 

counterfactual in Table 6.14.  
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Figure 6.9 Parsimonious solution for Table 6.14 with consistency threshold = 0.75 

(highlighted rows included if leading to simplification) 

                                               raw       unique                

                                            coverage    coverage   consistency   

                                            ----------  ----------  ----------    

MALE*workingclass*ABILITY(25%)               0.231541    0.040143    0.920228  

MALE*pmtclass*MATERNAL INTEREST*ABILITY(25%) 0.124731    0.082437    0.832536  

workingclass*MATERNAL INTEREST*ABILITY(25%)  0.329032    0.137634    0.901768     

solution coverage: 0.451613  

solution consistency: 0.868966 

 

Creation of intermediate solution 

Based on my earlier reasoning, since row 4 represents intermediate class boys in the top 

25% of general ability without highly interested mothers, I do not include it in the solution.  

This means that the intermediate solution is the same as the most-complex solution in 

Figure 6.8.  In a situation such as this, where there is only one remainder row, the 

intermediate solution will match either one of the most-complex or parsimonious solutions 

created during analysis.   

 

Above-average general ability 

I now examine the top 50% of general ability and note, from Table 6.15, that there is only 

one remainder row again (row 24).  I note that I do not expect this row to be included in 

any simplified solution.  This is not because of its very low consistency score but rather 

because it does not share characteristics with the rows that are quasi-sufficient.   
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To demonstrate all the possible options, I have created the table below (Table 6.17) 

showing how the required prime implicants (as shown in Figure 6.12) and the optional 

ones (shown in Figure 6.11) cover all the quasi-sufficient rows in Table 6.16.  For 

example, row 1 from Table 6.16 is covered by just one prime implicant 

(WORKINGCLASS*ABILITY(50%)) but row 5 is covered by 3 prime implicants.   

 

Table 6.17 Quasi-sufficient rows from Table 6.16 and their associated prime 

implicants 

 

..................................................

..........................prime 

........................implicants......

..................................................                                                                                                                                                                                   

quasi-sufficient                            

rows from Table 6.16

WORKINGCLASS* 

ABILITY(50%) 

[required]

PMTCLASS* 

ABILITY (50%) 

[required]

male* 

pmtclass* 

ABILITY(50%)

male* 

workingclass* 

ABILITY(50%)

pmtclass* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

workingclass* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

MALE*WORKINGCLASS* 

parentalinvolvement* 

ABILITY(50%)

x

MALE*PMTCLASS* 

parentalinvolvement* 

ABILITY(50%)
x

male*INTCLASS*   

parentalinvolvement* 

ABILITY(50%)
x x

MALE*INTCLASS* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x

male*PMTCLASS*  

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x x

male*INTCLASS*  

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x x x

male*WORKINGCLASS* 

parentalinvolvement* 

ABILITY(50%)

x x

MALE*WORKINGCLASS* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x

male*PMTCLASS* 

parentalinvolvement* 

ABILITY(50%)
x x

male*WORKINGCLASS* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x x

MALE*PMTCLASS* 

PARENTALINVOLVEMENT* 

ABILITY(50%)

x x
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Table 6.18 Table showing attributes of parents (Generation 1) and their children 

(Generation 0) in the interview sample using the factors from the BCS70
39

 

 

 

 

 

 

 

                                                           
39

 Social class (origin) is the social class of the parent (Generation 1) at primary-school age based on the 

highest social class position of their parents (Generation 0).  Social class (destination) is the highest social 

class of the parent (or their partner)(Generation 1) at the time of the interview. 

Parent

Sex of 

child

Social 

class 

(origin)

general 

ability of 

parent at 

age 10

maths 

attainment 

at age 10 

Social class 

(destination)

General 

ability of 

child

Maths 

attainment

Joanne M int L L int H H

Karen M int A A int H H

Helen F int A L working A A

Sharron M int H A int A A

Kirsty F working H A int H H

Elaine M int A L int L L

Paula F working A A int A A

Rachael M int A A working H A

Irene F working A A int H H

Ann F working A L working A H

Clare M working L L working L L

Mary M working A H working L L

Victoria M working L L working L L

Liz M, F int H H working A, H A, H
Suzanne 

and 

Richard F

working, 

int H, A H, L int H A

Laura F int A A int A L

Ruth and 

Peter F

working, 

working H, H H, H int A A
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Table 6.19 Truth table showing which types parents in the interview sample were at 

age 10 (based on typology from BCS70 factors) 

 

 

Figure 6.15 fs/QCA output for Table 6.16 with consistency threshold = 0.75 (where 

the model is mathematics attainment = fn(male, working-class, general ability, 

parental involvement) )   

                                    raw       unique                

                                  coverage    coverage   consistency   

                                 ----------  ----------  ----------    

male*ABILITY*pi                   0.416667    0.416667    0.833333  

WORKINGCLASS*ABILITY*PI           0.416667    0.416667    0.833333  

solution coverage: 0.833333  

solution consistency: 0.833333  

 

 

Male

Working 

Class

PMT 

Class

Ability 

above 

average

Parental 

interest 

very high 

(for 

parents 

when 

age 10)

Maths 

Attainment 

above 

average

Number of 

parents

Which 

Parent(s)

1 1 0 1 1 1 2

Richard, 

Peter

0 1 0 1 1 1 3

Kirsty, 

Paula, 

Ruth

0 1 0 1 0 1 2

Irene, 

Mary

0 0 0 1 1 1 2

Karen, 

Sharron

0 0 0 1 0 1 3

Rachael, 

Liz, Laura

0 1 0 1 1 0 1 Ann

0 1 0 0 0 0 2

Clare, 

Victoria

0 0 0 1 1 0 2

Elaine, 

Suzanne

0 0 0 1 0 0 1 Helen

0 0 0 0 1 0 1 Joanne
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outcome of above-average attainment in mathematics if the child is working-class.  Earlier, 

I suggested when constructing intermediate solutions (in, for example, Figure 6.7) that I 

expected the combination of ability and parental involvement to lead to the outcome for 

intermediate class boys.   

We must remember, however, that this sample is heavily skewed towards women.  There 

are only 2 men in the sample and only one of these reported very high involvement from 

parents (Generation 0).  Further, a number of the women interviewed believed their parents 

(Generation 0) were less interested in their mathematical education because of generational 

attitudinal differences towards the education of women.  These women indicated that they 

were encouraged, in some cases very strongly, to pursue other subjects, for example, 

related to secretarial work.  Participation rates in GCSE level mathematics show that, 

while the gap has decreased over time, fewer women than men study mathematics in 

contemporary schools (Brown, Brown, & Bibby, 2008).   

We could conclude, then, from the interview data, that it is not an absence of parental 

involvement that leads to the outcome for high ability girls but that these girls succeed in 

spite of having low levels of parental involvement.  There are, however, [a number] of 

women interviewed who said their parents would not have been able to help because of 

their low levels formal education.  Using this, we might then even wonder whether an 

absence of parental involvement is an essential part of their success because any help they 

did receive could have been of low quality.  In a study by Abreu and Cline (2005), parents 

from outside the UK provided help based on their knowledge of foreign curricula and, 

therefore, their children were sometimes better receiving no help from home.   

The best way to check whether a low level of involvement is crucial to the success of the 

women in my sample is to perform QCA on the sample of women only.  Thinking back to 

how the process of minimisation in QCA works, I note that removing the sex term in the 

model could lead to a simplified picture.  In Figure 6.19, we see that performing QCA on 
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Table 6.21 Truth table showing types of children in the interview sample at age 10 

 

 

 

Figure 6.17 fs/QCA output for Table 6.19 with consistency threshold = 0.75 (where 

the model is mathematics attainment = fn(male, working-class, general ability) )   

  

                     raw       unique                

             coverage    coverage   consistency   

            ----------  ----------  ----------    

ABILITY     1.000000    1.000000    0.928571  

solution coverage: 1.000000  

solution consistency: 0.928571 

Male

Working 

Class

PMT 

Class

Ability 

above 

average

Maths 

Attainment 

above 

average

Parental 

interest 

very high

Children 

of 

1 1 0 1 1 1

Rachael, 

Liz

0 1 0 1 1 1

Helen, 

Ann, Liz

1 1 0 0 0 1

Clare, 

Mary, 

Victoria 

(x2)

1 0 0 1 1 1

Joanne, 

Karen, 

Sharron

0 0 0 1 1 1

Kirsty, 

Paula, 

Irene, 

Suzanne 

and 

Richard, 

Ruth and 

Peter

0 0 0 1 0 1 Laura

1 0 0 0 0 1 Elaine

0 0 0 0 0 1 Joanne
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Summary 

I have shown, in this chapter, that parental involvement appears to be having different 

effects on mathematics attainment for different types of children at different points in time 

(but I note that only one of these points in time has a large-n sample size).  I consider the 

rows in the QCA to be representative of different types and aimed to distinguish between 

these types to see which were consistently sufficient for mathematics attainment.  I used 

longitudinal data from the BCS70 dataset to analyse mathematics attainment in 1980 

(when the respondents to the BCS70 were 10 years old) and in 2004 when their children 

were at primary school. 

I started by showing how, using QCA, I created a model for mathematics attainment with 

the factors sex, social class and parental involvement.  I investigated several different 

levels of attainment to see if any configurations of these factors were quasi-sufficient and 

found that this model did not differentiate between configurations and most rows were 

neither quasi-sufficient nor insufficient for mathematics attainment.   

I then refined the model to introduce a factor of general ability which I anticipated would 

greater differentiate between types in the model but would lead to model with limited 

diversity.  I showed how to overcome this limited diversity in the analysis by using 

counterfactual reasoning, as explained in Chapter 5.  Focussing on maternal interest, I 

produced results which showed that maternal interest is sufficient for mathematics 

attainment for some types of children and not others.   For girls, particularly, parental 

involvement is not sufficient to lead to a high standard of attainment unless the girl in 

question is of a high social class and high general ability.   

I then used the 2004 data to compare these results for parents to that of their children.  For 

these children, class differences were less marked and differences between sexes had 
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Table 7.1 List of interview participants and their associated schools 

Parent School 

Joanne Bankhill Primary 

Karen Bankhill Primary 

Helen Bankhill Primary 

Sharron Churley Park Primary 

Kirsty Oscar Road Primary 

Elaine Oscar Road Primary 

Paula Oscar Road Primary 

Rachael Oscar Road Primary 

Irene Oscar Road Primary 

Ann Oscar Road Primary 

Clare Oscar Road Primary 

Mary Oscar Road Primary 

Victoria Hunter Road Primary 

Liz Glen View Primary 

Suzanne and Richard Rutherston Primary 

Laura Rutherston Primary 

Ruth and Peter Rutherston Primary 

 

Table 7.2 School characteristics 

School Location 

Social-class 

composition Size 

Ofsted 

Rating 

Rutherston 

Primary 

small 

town 

mainly working-

class large Good 

Glen View 

Primary 

small 

town 

mainly working-

class medium Good 

Bankhill Primary 

rural 

area mixed medium Inadequate 

Hunter Road 

Primary 

urban 

area 

mainly working-

class small Good 

Churley Park 

Primary 

rural 

area mixed 

very 

small Good 

Oscar Road 

Primary 

small 

town mixed large Outstanding 

 

The interviews were conducted in schools or the houses of participants and were semi-

structured.  All the participants were interviewed individually except for Ruth and Peter 

and Suzanne and Richard; both couples who asked to be interviewed together.  All names 
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therefore, help a person to communicate and understand mathematical ideas better.  As 

Dowling (1998) notes, those people oriented to use of restricted codes gain understanding 

through context-dependent situations.  These people may find communicating 

mathematical ideas difficult.  I examine the problems some parents have with 

mathematical language and communicating mathematical ideas to their children in an 

attempt to understand whether, in each case, the parents lack mathematical capital or the 

linguistic capital needed to transmit it. 

 

Accumulation and transfer of cultural capital 

Bearing in mind the different types of cultural capital discussed above, it is possible that in 

the context of primary mathematics, some forms of cultural capital may be more useful 

when helping with homework than others.  There are a diverse range of examples of 

accumulation and deployment of cultural capital by the parents in this study.  As I will 

discuss in detail later in this chapter, there are many parents who have sought to raise their 

levels of cultural capital with the specific aim of transmitting that capital to their child.  

There are also some parents who have found they are better able to help as a consequence 

of capital-raising activities they undertook for another purpose.  The result is that, for 

many people in the study, their levels of mathematical capital are not stable.  Some report 

feeling that their levels have dropped over time and some, as just mentioned, make specific 

attempts to increase their levels, often after doing poorly at the subject in their own school 

careers.   I organise the analysis into two sub-sections below by, firstly, focussing on the 

help given from grandparents (Generation 0) to parents (Generation 1) in the study
42

.  This 

ties in most closely with the QCA work in Chapter 6 on the BCS70 1980 sweep.  I, 

secondly, examine (in more detail) the help given by parents (Generation 1) in the study to 

                                                           
42

 I use the same generational indicators with the interview data (e.g. Generation 1) as with BCS70 data to 

avoid confusion. 













































http://www.cache.org.uk/cacheDNN/Portals/0/pdf/LBQ_2011_V2.pdf
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teachers in school (Crozier, 1999).  While the difference in race is more obvious, her 

interviews suggest that differences in levels of cultural capital may be at the heart of the 

problem.  As Bourdieu (1974) suggests above, those with low levels of a particular kind of 

capital may find it difficult to acquire or transmit cultural capital in an educational setting 

if they do not also have a set of predispositions, associated with the dominant culture, 

bound up with that capital.  In the specific example of parent workshops, parents with 

particularly low or high levels of mathematical capital may find them too hard to 

understand or too easy, respectively.  Some parents may then struggle to communicate 

what they have learned to their children.  So long as there are differences in the levels of 

capital of the parents attending a workshop, it will provide varying degrees of help.  So, 

taking the constructivist approach and viewing learning as a dialogue between parent, 

teacher and child may sound like a plausible solution but the practicalities of such an 

approach may prove difficult as those parents with high levels of, for examples, diffuse 

cultural capital may take over the process and shape it to benefit themselves and not the 

majority. 

 

Differences in workshop content and teaching methods   

The first striking thing, for me, was that Rutherston had some different teaching methods 

from Oscar Road; in particular, the method for teaching long division.  This lends support 

to, what Ernest (1991) terms, a relativist perception of mathematics education.  A relativist 

perception sits between the ideas of dualism and plurality by acknowledging that there are 

useful criteria which can help us to rule out some approaches as incorrect whilst still 

accepting that there may be more than one correct approach.   

Several parents in the study, when expressing confusion at modern teaching methods, refer 

to such methods as the way in which is subject is taught now.  This implies that they 
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used as an additional source of help in the home.  Finally, I discuss whether those with 

access to institutionalized pedagogic capital can secure successful help for their children 

even if their own levels of cultural capital are low. 
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skills required for successful involvement in mathematics (i.e. leading to high attainment) 

and suggested that those skills associated with successful transmission of information, like 

pedagogic capital, were important to consider when analysing episodes of parental 

involvement in mathematics. 

In Chapters 4 and 5, I outlined how I proposed to investigate social class differences in 

help with mathematics.  I showed how using QCA on the BCS70 allowed me to compare 

the help offered to parents (Generation 1) and the help they offered for their children 

(Generation 2).  I explained how QCA is conducted and discussed several of the decisions 

about calibration and threshold-setting that researchers must make in order to analyse data 

in a sensible way.  I also expanded on some work in Thomson (2011,in press) which 

compared two methods for combating limited diversity.   

In the interview data, I found that those with high levels of pedagogic capital (or links to 

high levels of pedagogic capital through their social contacts) were able to solve specific 

problems with mathematics homework more easily than those without.  I suggest that this 

is because those with high levels of pedagogic capital have, or have access to, 

institutionalized capital in mathematics and, therefore, are more able to see past what a 

particular homework question asks and deduce what, more abstract concept, is being 

tested. 

I talk, in Chapter 3, of how institutionalized capital in mathematics represents a small 

sample of all mathematical knowledge but, crucially, is the kind of mathematical 

knowledge rewarded with qualifications and prestige.  Parents in my interview sample who 

wanted to help their children recognised that a certain level of competence and skill, or 

cultural capital, was required to do this and many who perceived their own levels of 

mathematical capital to be too low to help effectively chose to raise their levels of 

mathematical capital by attending various courses.  I suggested, in Chapter 7, that not all 

of these courses proved equally helpful for the specific purpose of helping struggling 
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argued, drawing heavily on Bourdieu, that social class position is a summarising of levels, 

types and forms of capital and that differences in levels, types and forms of capital 

between parents explain, through their different habituses, why the help they give their 

children is different and, often, differently effective. 
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