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1. Summary of statistical models
Table A1.1
Binomial logistic models of outcomes of higher education: Type II chi-squared tests
	Term in model
(: is interative association)
	Degrees of freedom1
	First-class Honours
	Good Honours3
	Ordinary

	
	
	1
	2
	3

	Year
	11,12
	209.7**
	1920.2**
	1922.7**

	Sex
	1
	151.8**
	1.4
	13.3**

	School attainment2
	1
	2034.9**
	2716.8**
	650.7**

	Breadth
	1
	3.1(*)
	8.4**
	51.7**

	Faculty
	1
	744.3**
	54.8**
	438.3**

	Year:sex
	11,12
	26.5**
	56.3**
	39.4**

	Year:attainment
	11,12
	38.6**
	18.9(*)
	39.2**

	Year: breadth
	11,12
	7.5
	5.7
	19.9(*)

	Attainment:breadth
	1
	18.9**
	17.8**
	0.5

	Attainment:sex
	1
	0.8
	1.0
	8.0**

	Breadth:sex
	1
	0.3
	4.9*
	0.1

	Year:faculty
	11,12
	16.3
	72.2**
	49.0**

	Breadth:faculty
	1
	11.4**
	19.0**
	52.8**

	Year:breadth:faculty
	11,12
	15.2
	5.4
	28.1**


1Number of years for models 1 and 2 is 12, for model 3 is 13.
2 Attainment is standardised within year.
3 Good honours means degrees classified as first, upper second, or enhanced.
The table shows the type-II tests associated with each term. Key for statistical significance levels: ** p<0.01; * 0.01<p<0.05; (*) 0.05<p<0.10.



Table A1.2
Binomial logistic models of types of work entered by graduates: Type II chi-squared tests
(Graduates who entered work directly from undergraduate degree)

	Term in model
(: is interative associations)
	Degrees of freedom
	Professional
	Managerial
	Associate professional
	Other occupation

	
	
	1
	2
	3
	4

	Year
	12
	233.5**
	2243.2**
	498.8**
	5721.5**

	Sex
	1
	118.2**
	0.7
	31.5**
	80.1**

	School attainment1
	1
	508.2**
	27.8**
	67.6**
	223.6**

	Breadth
	1
	39.7**
	0.1
	2.2
	17.8**

	Faculty
	1
	74.3**
	473.0**
	395.4**
	155.8**

	Year:sex
	12
	37.9**
	46.4**
	214.7**
	31.4**

	Year:attainment
	12
	75.0**
	9.4
	18.3
	15.5

	Year: breadth
	12
	5.0
	127.3**
	19.6(*)
	66.6**

	Attainment:breadth
	1
	21.6**
	12.7**
	2.1
	4.5*

	Attainment:sex
	1
	4.5*
	0.1
	0.0
	2.6

	Breadth:sex
	1
	0.0
	1.1
	0.2
	0.1

	Year:faculty
	12
	42.7**
	527.5**
	498.0**
	303.3**

	Breadth:faculty
	1
	82.4**
	0.7
	0.1
	0.3

	Year:breadth:faculty
	12
	22.3*
	281.1**
	230.7**
	180.1**


1 Attainment is standardised within year.
The first and fourth dependent variables are each contrasted with the three others. The ‘managerial’ and ‘associate professional’ variables are contrasted only with the categories to their right.
The table shows the type-II tests associated with each term. Key for statistical significance levels: ** p<0.01; * 0.01<p<0.05; (*) 0.05<p<0.10.


Table A1.3
Binomial logistic models of destinations of graduates: Type II chi-squared tests
(Graduates who entered work directly from undergraduate degree)

	Term in model
(: is interative associations)
	Degrees of freedom
	Professional
	Managerial
	Associate professional
	Other occupation

	
	
	1
	2
	3
	4

	Year1
	11
	211.8**
	165.7**
	505.0**
	5467.6**

	Sex
	1
	109.4**
	0.9
	11.4**
	75.7**

	School attainment2
	1
	384.8**
	25.7**
	49.8**
	126.6**

	Breadth
	1
	38.6**
	0.8
	4.5*
	20.5**

	Faculty
	1
	78.0**
	400.6**
	879.8**
	140.6**

	Degree class3
	3
	140.3**
	24.1**
	111.0**
	117.1**

	Year:sex
	11
	41.0**
	47.6**
	396.6**
	30.9**

	Year:attainment
	
	64.2**
	8.2
	8.8
	14.3

	Year: breadth
	11
	5.3
	46.5**
	6.8
	65.8**

	Attainment:breadth
	1
	21.0**
	13.2**
	10.0**
	7.4**

	Attainment:sex
	1
	1.4
	1.4
	0.0
	0.1

	Breadth:sex
	1
	0.2
	0.8
	0.0
	0.5

	Year:faculty
	11
	36.1**
	57.6**
	823.8**
	288.4**

	Breadth:faculty
	1
	83.9**
	0.0
	0.5
	1.5

	Breadth:degree
	3
	2.2
	4.9
	3.1
	7.2

	Year:breadth:faculty
	11
	22.1*
	68.3**
	36.6**
	182.0**


12002 is omitted from this table, because information on degree class was not recorded in that survey. 
The first and fourth dependent variables are each contrasted with the three others. The ‘managerial’ and ‘associate professional’ variables are contrasted only with the categories to their right.
2 Attainment is standardised within year
3 Degree class is ‘first’, ‘upper second or enhanced’, ‘ordinary’, ‘other’. See main text for definition of ‘ordinary’ and ‘other’.
The table shows the type-II tests associated with each term. Key for statistical significance levels: ** p<0.01; * 0.01<p<0.05; (*) 0.05<p<0.10.

2. Comparison with breadth defined by Dolton and Vignoles
The comparison takes three forms. First, there were several respects in which the conclusions were similar to those summarised in the main text:
· Negative association of breadth with gaining first-class degree. The only difference was that, with DV breadth, the association did not have the exceptions at relatively high attainment from school: for arts and social science, the association was negative at all levels of attainment, and for science and technology there was no positive association at high attainment.
· Positive association with Ordinary degree for arts and social science.
· Positive association with entering professions from arts and social science.
· Positive association with avoiding other occupations by arts and social-science graduates.
Second, in several respects there was an association using our measure but no or weaker association using DV breadth. These were:
· For arts and social science graduates with high or medium attainment from school, the negative association of breadth with entering managerial occupations that was reported in Table 3 did not appear with DV breadth.
· For arts and social science graduates, there was no association of breadth with entering associate professions (rather than miscellaneous occupations).
· For science and technology graduates with high attainment, the negative association of breadth with entering managerial occupations that was reported in Table 3 was weaker in the 1980s with DV breadth: for example, in 1983-6, among women, 4.2% compared to 7.0%; among men, 5.6% compared to 10.0%. 
Third, there were several instances where there was an association with DV breadth but no association using our definition of breadth. In all but one of these, the association with DV breadth was negative:
· There was a positive association with avoiding ‘other occupations’ for science and technology graduates with high attainment from school, thus similar to the association for arts and social science. 
· With gaining a good honours degree in science or technology, DV breadth had a negative association at low attainment from school.
· With gaining an Ordinary degree in science or technology, DV breadth had a small negative association in the 1980s.
To assess the consequences of having dichotomised DV breadth, the analysis using DV breadth was re-run coding that measure as a categorical variable with three values: 0-2, 3, or 4+. That is, the category 0 of the dichotomous version was sub-divided into 0-2 and 3. Over the whole data series, the distribution of the three categories is shown in Table A2.1.

Table A2.1
Distribution of three-category version DV breadth, by year
	Percentages in rows
	DV breadth

	Year
	0-2
	3
	4 or more

	1960
	36
	44
	20

	1983
	19
	39
	42

	1984
	17
	39
	44

	1985
	14
	40
	46

	1986
	13
	39
	48

	1987
	12
	38
	50

	1988
	10
	39
	51

	1989
	10
	38
	53

	1990
	10
	35
	54

	1991
	9
	36
	54

	1992
	9
	34
	57

	1993
	10
	35
	56

	2002
	11
	32
	58

	All
	14
	38
	49



This variable was then included in the models as a main association and an interactive association with year. None of the conclusions summarised above were changed, because in each case the statistical associations with the three categories were ordered or else two of the categories were indistinguishable: that is, the strongest association was with the category ‘4 or more’, and the category ‘3’ usually had an intermediate association. 
3. Statistical associations of breadth with motivation and curricular choice
We have four tests of whether following a broad curriculum in the senior-secondary years of school might reflect motivations that were not curricular, or whose curricular motivations were not controlled for by the control for attainment:
· aged 16 in 1986 (1970 birth cohort): association of breadth with motivation;
· aged 16 in 1974 (1958 birth cohort): association of breadth with attitude to school;
· aged 16 in 1986-98 (Scottish School Leavers’ Surveys): association of breadth with enjoying school;
· aged 16 in 1986-98 (Scottish School Leavers’ Surveys): association of breadth with not being motivated by the appeal of any specific school subject.
There are two main conclusions from the analysis below:
1. From the first three of these models we may conclude that following a broad curriculum is indeed associated with motivation and with attitudes to school, but this association is explained by control for school attainment. Thus the models in the main text, all of which control for school attainment, probably show the association of curricular breadth after discounting motivation and attitudes.
2. From the fourth model, we have evidence that students who are motivated by the explicitly curricular aim of studying a specific subject are probably rather less inclined to follow a broad curriculum than students who did not have that motivation. This indirectly suggests that following a broad curriculum is probably linked to students’ curricular motivation, and is not merely a surrogate for general motivation.
1970 birth cohort: association of breadth with motivation
The best data on motivation is in the 1970 birth cohort, which has followed everyone born in Britain in a specific week in 1970 (https://cls.ucl.ac.uk/cls-studies/1970-british-cohort-study/). We use three measures taken when respondents were aged 10: capacity to concentrate, to persevere with difficult tasks, and to work independently. The scores on these were added to give a scale of motivation, which was then standardised to have mean 0 and standard deviation 1 in the whole (Britain-wide) sample. Curricular breadth at school was measured by examinations taken when respondents were aged 16, and thus at mid-secondary rather than senior-secondary. No record was available of examinations taken in aesthetic subjects, and so breadth was defined using information only on English, mathematics, science, languages and social subjects. Attaiment is the total number of passes at Higher Grade, as used in our main analysis. The summary analysis of variance is in Table A3.1 and the predicted values in Table A3.2. Without control for attainment, there is a strong relationship of breadth with motivation (0.32 v. 0.17). After control, the relationship is much less, and in fact is negligible at high attainment (beyond 5 Highers).

Table A3.1
Binomial logistic models of breadth at age 16, by sex, motivation and attainment, in 1970 birth cohort: Type II chi-squared tests
	Term in model
(: is interative association)
	Degrees of freedom
	No control for attainment
	Control for attainment

	
	
	1
	2

	Motivation
	1
	48.8**
	12.0**

	Attainment
	1
	
	55.4**

	Attainment:motivation
	1
	
	3.6(*)


Source: 1970 birth cohort, respondents resident in Scotland at 1986 sweep. For definition of variables, see text. 
The association and interactive associations involving sex were negligible, and so have been omitted from the models.

Table A3.2
Predicted proportion with broad curriculum at age 16 in 1970 cohort, from fitted models in Table A3.1
	
	Motivation 0.5 standard deviation below mean
	Motivation 0.5 standard deviation above mean

	Model 1
	0.17 (0.02)
	0.32 (0.02)

	Model 2:
	
	

	Attainment at age 17:
	
	

	4
	0.51 (0.09)
	0.55 (0.04)

	5
	0.65 (0.10)
	0.66 (0.05)

	6
	0.78 (0.10)
	0.76 (0.05)


Attainment is numbet of passes at Higher Grade. Standard errors of prediction in brackets.
1958 birth cohort: association of breadth with attitude to school
As an approximate indicator of motivation in the 1958 cohort, which has followed everyone born in Britain in a specific week in 1958 (https://cls.ucl.ac.uk/cls-studies/1958-national-child-development-study/), we use a variable measuring attitudes to school. This was constructed as the mean of eight items, recording (on a five-point Likert-type scale) the respondent’s views on whether school was a waste of time, whether they applied themselves to classwork, whether they helped the teacher, whether they regarded homework as a bore, whether they could concentrate, whether they took work seriously, whether they liked school, and whether there was any point in planning for the future. These scores were added to give a scale, which was standardised to have mean 0 and standard deviation 1 in the Britain-wide data set. As in the 1970 cohort, breadth was measured at age 16 (and again had to omit aesthetic subjects). In this data set, attainment in Higher Grade passes is curtailed at 3+, but this does have the virtue of having been, in the mid-1970s, the unofficial threshold for entering university. The summary analysis of variance is in Table A3.3, and the predicted values in Table A3.4. As with the 1970 cohort, the initial association between breadth and the attitude scale becomes negligible after control for attainment.
Table A3.3
Binomial logistic models of breadth at age 16, by sex, motivation and attainment, in 1958 birth cohort: Type II chi-squared tests
	Term in model
(: is interative association)
	Degrees of freedom
	No control for attainment
	Control for attainment

	
	
	1
	2

	Sex
	1
	37.1**
	34.8**

	Attitude to school
	1
	13.5**
	1.59

	Attainment
	1
	
	29.4**

	Attainment:motivation
	1
	
	1.33


Source: 1958 birth cohort, respondents resident in Scotland at 1974 sweep. For definition of variables, see text. 
The interactive associations involving sex were negligible, and so have been omitted from the models.

Table A3.4
Predicted proportion with broad curriculum at age 16 in 1958 cohort, from fitted models in Table A3.3
	
	Attitude 0.5 standard deviation below mean
	Attitude 0.5 standard deviation above mean

	Model 1
	
	

	Male
	0.62 (0.02)
	0.67 (002)

	Female
	0.41 (0.02)
	0.47 (0.02)

	Model 2, 3+ Higher Grade passes
	
	

	Male
	0.84 (0.04)
	0.82 (0.03)

	Female
	0.69 (0.07)
	0.66 (0.04)


Standard errors of prediction in brackets.
1986-98 Scottish School Leavers’ Surveys: association of breadth with enjoying school
The third and fourth tests use answers to questions asked in the school leavers’ surveys of 1986, 1988, 1990, 1996 and 1998 about why the respondent stayed on in school beyond the minimum leaving age of 16 (restricting attention to those who passed at least four Higher Grades, which is required to allow breadth to be attained). The questionnaire offered a range of reasons, of which the respondent could choose as many as were applicable. We use two: staying on because the respondent enjoyed school, and (in the next section below) staying on in order to study further a specific subject. We take the first of these to be analogous to the questions about motivation, and so, as with the cohort studies, we are testing whether people with high general educational motivation were more likely to follow a broad curriculum. Breadth and school attainment are defined as in the main text. (Further information about breadth of study in the leavers’ surveys is in Paterson (2020a); further information about the reasons for staying on is in Paterson (2020b).)
The models for enjoying school are summarised in Table A3.5. The model without attainment showed no change over time, and no interactive associations among year, sex and whether the respondent had enjoyed school. So the statistical association with breadth of having enjoyed school was the simple addition of 0.06 to the proportion with breadth (standard error 0.02), from around 0.50 to around 0.56 for males, and from around 0.40 to around 0.46 for females. After control for attainment – when there was still no evidence of interactive associations – the difference in the proportion with breadth that was associated with having enjoyed school was reduced to 0.02 (with standard error 0.02). As with the cohorts, attainment has explained the association of breadth with attitudes to education.
Table A3.5
Binomial logistic models of breadth at Higher Grade, by sex, whether enjoyed school and attainment, 1986-98: Type II chi-squared tests
	Term in model
(: is interative association)
	Degrees of freedom
	No control for attainment
	Control for attainment

	
	
	1
	2

	Year
	4
	5.50
	8.47 (*)

	Sex
	1
	31.1**
	22.3**

	Stayed on because enjoyed school
	1
	18.6**
	2.10

	Attainment
	1
	
	673**


Source: Scottish School leavers’ Surveys of 1986, 1988, 1990, 1996 and 1998, restricted to people who passed at least four Higher Grades. For definition of variables, see text. 
All the interactive associations were negligible, as have been omitted from the models.
Scottish School Leavers’ Surveys: association of breadth with not being motivated by the appeal of any specific school subject
The models for wanting to specialise in a particular subject are summarised in Table A3.6. Again, there was no evidence of interactive associations. Without attainment, the proportion who followed a broad curriculum at Higher Grade was less among those who had stayed on to take a specific subject than among those for whom that was not a motive (around 0.50 and 0.54 for males, around 0.43 and 0.44 for females). In this case, the gap actually widened after control for attainment, to around 0.07. This model is the closest that the data sets offer to a question explicitly about curricular motivation. From it we may conclude that people with a specialist interest had intrinsically curricular reasons for being less inclined follow a broad curriculum. 
Table A3.6
Binomial logistic models of breadth at Higher Grade, by sex, whether stayed on to study a specific subject and attainment, 1986-98: Type II chi-squared tests
	Term in model
(: is interative association)
	Degrees of freedom
	No control for attainment
	Control for attainment

	
	
	1
	2

	Year
	4
	2.13
	3.06

	Sex
	1
	26.2**
	18.2**

	Stayed on because enjoyed school
	1
	4.36*
	15.5**

	Attainment
	1
	
	674**


Source: Scottish School leavers’ Surveys of 1986, 1988, 1990, 1996 and 1998, restricted to people who passed at least four Higher Grades. For definition of variables, see text. 
All the interactive associations were negligible, as have been omitted from the models.
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