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Abstract

Thetransitionto massparticipation in post-16 education, which had occurred considerably earlier
in other European countries, has finally taken place in England. However, high drop-out and
failure rates persist, particularly on vocational qualification routes. Our hypothesisis that an
important factor isthe lack of basic competence of lower-achieving English students in the key
skills S English language and Mathematics S required for success in further study. Our research
addresses the validity of the argument by investigating whether any significant difference can be
detected between the skills of English students entering post-compulsory education and those of
students in countries where drop-out and failure rates are low. The country investigated in this
study is Sweden where participation of 16-year-olds in post-compulsory education is currently
over 90 per cent; and where some 90 per cent of those enrolling normally obtain an academic or
vocational qualification. Some GCSE Maths questions were incorporated into the national test
taken by Swedish 16-year-olds at the end of compulsory schooling; and significant differences
were found in the scores of the lower 40 per cent of the cohort in the two countries. The results
are consistent with the hypothesis; and a'so go beyond previous Swedish-English comparisons,
whichreflect the general emphasisin international studieson younger age groups (typically 9 and
13-year-olds).
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Basic Competencein Mathematics:
Swedish and English 16-year-olds

Alison Wolf and Hilary Steedman

More than half of all 16-year-olds stayed on in post-compulsory full-time education in 1988 for
the first timein the history of education in England. By 1994, participation for 16-year-olds had
reached 71 per cent. Thiswas dightly lower than the 73 per cent of 16-year-olds enrolled in the
previous year, but compareswith only 42 per cent in 1980, just fourteen years before (DES, 1981,
1982; DfEE, 1996, 1997). The transition to mass participation in post-16 education, which had
occurred considerably earlier in other European countries (notably France, Italy, Germany and
Sweden) had finally taken place in England. It brought with it the promise of improvementsin the
achievements of English studentswhich would contribute to closing the qualifications gap that had
opened up at post-compulsory level between England and other European states (Steedman and
Green, 1996).

However, this promise has not as yet been realised as high drop-out and failure rates
persist, particularly on vocational qualification routes. The two most important full-time
vocational routes for English students are currently the one-year Intermediate and the two-year
Advanced GNVQ (General Nationa Vocational Qualification). In 1996 only half of Intermediate
candidates and less than half of Advanced candidates completed their courses and qualifications
successfully (FEDA, 1997; Payne et al, 1996).

Our hypothesisis that an important factor explaining the higher drop-out rate in England
isthe lack of basic competence of those who proceed to post-16 provision in England in the key
skills S English language and Mathematics S required for success in further study. At post-
compulsory levels, it is not only academic routes but also vocational and technical ones which
demand written output in increasing quantities and with increasing emphasis on analytic and
evauative skills. The mathematical components of the vocational awards being started by
increasing numbers of English young people are also an areain which it has been recognised for
along time that failure rates are high. Overal, success in post-compulsory studies tends to be
associated with previous academic performance; and the link between mathematics performance
in compulsory school and successin technica subjectsisquite clear and direct (Choppin and Orr,
1976; Sutherland and Wolf, 1995).

The weakness in English and mathematics of post-compulsory students has already been
identified in a number of studies (Audit Commission and OFSTED, 1993; Dearing, 1996).
Nonetheless, there is very little information available which clarifies the substantive levels of
achievement which students at this stage, and especially weaker students, actualy attain. Our
research addressesthe validity of the argument that drop-out and failure rates are associated with
students’ low levels of basic or core skills. It does so by investigating whether any significant
difference can be detected between the core skills of English students entering post-compulsory
education and those of studentsin countrieswhere drop-out and failureratesarelow. The country
investigated in this study is Sweden where participation of 16-year-olds in post-compul sory
upper-secondary education has been 80 per cent or higher since the early 1970s and is currently
over 90 per cent; and where some 90 per cent of those enrolling normally obtain an academic or
vocational qualification.

Inorder to investigate this hypothesiswe sought to devise amethod of directly comparing
the competence in basic skills of English and Swedish 16-year-olds about to transfer to post-
secondary education. Our longer term aimisto find away of measuring competence in both basic



numeracy and in written communication. However, astart has been made with basic numeracy and
this paper sets out the results of our comparison of basic numeracy skills, situates it within the
wider context of international comparisons of Swedish and English Mathematics curricula and
performance, and draws out someinitial implicationsfor improving the preparation of English 16-
year-oldsfor further post-secondary study. In providing information about the performance of this
age group it goes beyond previous Swedish-English comparisons, which reflect the genera
emphasisin international studies on younger age groups (typically 9 and 13-year-olds).

This paper is structured as follows. Section 1 provides a brief account of schooling
provision in the two countries with particular reference to basic subjects and briefly compares
subsequent post-16 provision. Section 2 describes the work and methods used to obtain the
common performance measure. Section 3 presents an analysis of the performance of the Swedish
and English students on the measures described in Section 2 and compares our findings with the
Mathematics results for Sweden and England in the recent International Evaluation of
Achievement; Section 4 explorestheimplications of the findingsfor our hypothesis and provides
aconclusion.

1. Schooling in Sweden and England

Sweden is a country with an extremely long-standing commitment to the education of its whole
population. It now has very high participation rates in the upper secondary school and has also
recently implemented a maor reform of upper secondary education, intended to integrate
vocational and academic options more closaly, and at the same time increase the general
educational attainment of the whole age cohort. Both the three main academic options (which each
has subdivisions) and the 13 vocationa programmes offered at upper secondary level now have
the same eight core subjects to which aminimum of just under one third (680/2400 hours) of total
teaching time over the three year course must be devoted.

Since 1962, nine years of school (grades 1 through 9) have been compulsory for all
Swedish students, and education up to this point takes place in comprehensive institutions.
Children normally start school at seven, so the modal age at the end of ninth gradeis 16. (While
repeating years was quite common before the comprehensive reforms of 1962, it does not now
occur.) There is also an extensive network of publicly funded day-care and kindergartens in
Sweden, so most children will have had experience of these before starting compul sory schooling.
Private schools make up only atiny fraction of the system. Pupils are guaranteed a minimum of
1,490 hours of teacher-supervised instruction in Swedish over this period and 900 hours of
Mathematics. Asnoted above, over 90 per cent of Swedish students currently (1997) proceed with
full-time schooling beyond the end of compulsory schooling.

In England, full-time school attendance is compulsory between the ages of 5 and 16. A
common curriculum is followed by all pupils until age 14 when pupils are directed towards
different combinations of subjects. All pupils must follow courses in English, Mathematics and
Science, and these will normally culminate in the pupils sitting for GCSE (Genera Certificate of
Secondary Educati on) examinationsin these subjects. Whilemany studentswill study awiderange
of academic subjects between ages 14 and 16, others will study a more restricted range while a
third group may, from 1997, take vocational options (GNV Q Part 1) within compulsory schooling.
By comparison with their Swedish contemporaries, English pupilswill have had 11 S asopposed
to 9 S years of compulsory schooling with no specification of the hoursto be spent on English and
Mathematics.



After the age of 16 all studentsin England are entitled to enter full-time further education
on courses ranging from the academic A-levels or vocational Advanced GNVQ, both classified
as ‘level 3 courses, and both offering an entrance route to higher education, through to
Intermediate (level 2) and Foundation (level 1) vocational courses. Courses are provided either
in school sixth forms or in colleges of Further Education which take students of al agesfrom the
age of 16. Students GCSE results are decisive in determining which course they enter, and
particularly their grades in English and Mathematics. Most students who receive a C grade or
higher in Mathematics will proceed to academic A-level courses; very few with lessthanaD in
Mathematicswill enter alevel 3 coursedirectly (FEU, 1994; FEDA, op cit); and conversely itis
very rarefor astudent on alevel 2/Intermediate courseto have obtained aMaths grade higher than
aD.

The Mathematics Curriculum

The Mathematics curriculum in the upper level of the Swedish compulsory school (grades7-9) is
largely a“core curriculum’ whichisthe samefor all pupils. The main exceptions are English and
Mathematics, where there is a choice between an advanced and a general course. In 1994-5, 58
per cent of the 9th grade pupilsin regular schoolstook the advanced coursein grade 9; 36 per cent
the general course; 5 per cent were in schools which did not stream; and 0.6 per cent were
following specia ‘adjusted study courses with no Mathematics. The percentage taking the
advanced course tends to be dightly higher in the 8th grade than in the Sth grade, when the formal
assessments take place. Pupils experiencing difficulty with school subjectsare aso provided with
special help. In 1989/90 over 40 per cent of pupilsgrade 6 (12 years old) had received remedial
help at some point between grades 3 and 6 (Statistics Sweden, 1991).

The advanced Mathematics course is a prerequisite for admission into some of the upper
secondary programmes. Admissions are decided by thelocal authorities on the basis of 9th grade
results; but in recent years, asaresult of smaller age cohorts, more places have been availablein
upper secondary schools, and therefore greater numbers have obtained their first choice of
programme. The percentage of students taking the advanced Maths courseis considerably higher
than the percentage entering academic (or ‘theoretical’) programmes in the upper secondary
school. This in turn means that a considerable number of the students starting vocational
programmes will have completed the advanced M athematics course beforehand.

Thissituationismarkedly different from that obtainingin England, which hasathree-tiered
Mathematics syllabus in the final years of compulsory schooling. This involves the setting of
students during thefinal two years of compulsory schooling, according to whether they are taking
the upper, middle (intermediate) or lower (foundation) tier Mathematics papers. While thereis
overlap in content, and in the grades which it possible to obtain, there are significant differences
in content among the three options.

The proportion of students attempting the more advanced tier has declined from 29 per cent
to 17 per cent in recent years, following decisions on grading which makeit possibleto obtain a
B grade on theintermediate syllabus. It isextremely uncommon for any student taking avocational
optionto have completed the most demanding of the three syllabuses; conversely, only around half
of those entering the academic A-level track will have done so, with the others generally having
followed the intermediate Mathematics course. In the mid-1990s, the national candidate figures
were 17 per cent Higher, 61 per cent Intermediate and 22 per cent Foundation (Joint Council for
the GCSE statistics).

Evidencefromthe 1982 Second International Mathematics Study (SIM S) suggeststhat there



are important differences between both the intended and the implemented M athematics curriculum
in England and Sweden (Travers and Westbury, 1989). Although the introduction of the National
Curriculum in England since that date may have changed the Situation to some extent, it seems
unlikely that such marked differencesin priorities and philosophy between the two countries could
have changed so quickly. The 1982 study shows that the Swedish curriculum islessambitiousin
its scope than the English and that Swedish teachers concentrate on fewer of the specified topics
than do English teachers. An important explanation for the contrast between teachers’ strategies
in the two countries is provided by the pedagogic approach of the Swedish curriculum. The
Swedish National Mathematics Curriculum (Skolverket, 1980) stresses that a pupil must not
advance to anew section before she has enough basic knowledge and skillsfrom earlier sections.
Thiswould imply that the amount of ground the teacher can cover with a class is determined by
the speed of learning of the class. If indeed, Swedish teachers place more emphasis on mastery
than English teachers, then thiswould help to explain the evidence on the contrast between English
and Swedish Mathematics performance from the studies carried out by the |EA. Concentration on
mastery would produce less variability in pupil performance and could lead to larger year on year
pupil gainsin learning (see Section 3 below) Such an emphasiswould also restrict the amount of
ground that the curriculum could aim to cover and that teachers could actually cover.

Table 1isbased on an analysis carried out for the International Evaluation of Achievement
in 1982. For each area of Mathematics, a range of topics was identified as being taught by
participating countries to the target age group (13/14 year olds). The table shows the percentage
of thetopicsin each identified area of Mathematics that the curriculum in Sweden and in England
and Wal es specifies as needing to be covered by 13/14 year olds (the *intended’ curriculum). The
‘implemented’ curriculum isthe proportion of thetotal topicsidentified that teachersin the sample
schools stated that they had covered with those groups. In Arithmetic, Algebraand Geometry, the
Swedish ‘intended’ curriculum covers fewer topics than that of England and Wales. In al aress,
Swedi sh teachers state that they cover fewer topicsthan their English and Welsh counterparts. The
differenceisleast striking in Measurement and Geometry, but neverthel ess, the contrast supports
the statement above taken from the Swedish Nationa Mathematics Curriculum that Swedish
teachers tend to concentrate more on mastery of basics than do English teachers.



Tablel
Intended and implemented Mathematics curriculum in Sweden and England and Wales

Sweden England and Wales
% % % %
Intended Implemented Intended Implemented
Arithmetic 75 50 88 88
Algebra 75 25 88 63
M’ surement 100 75 100 100
Geometry 42 18 67 27
Statistics 100 0 80 60

Note: % al areasintended to be covered and actually covered by 60 per cent of the age group.
Source: K. J. Travers and |. Westbury (eds), The IEA Study of Mathematics |: Analysis of Mathematics
Curricula, Chapters4,5.

The Upper Secondary School in Sweden

Participation rates in a range of full-time post-compulsory education and training courses have
been high in Sweden relative to England during the whole of the post-war period. By the end of
the 1960s, no more than one quarter of leavers from compulsory education entered the labour
market straight from school, the rest continued in some form of post-secondary academic or
vocational education (Marklund and Bergendal, 1979)*. Until the 1970s, vocational and academic
upper secondary courses were usually provided in separate establishments S Upper Secondary
Colleges (Gymnasien) and Vocational Schools (Yrkeskola). The policy of bringing together
academic and vocational upper secondary courses in a single institution caled the Upper
Secondary School (Gymnasieskola) was initiated in 1971. Thiswas seen asalogical extension
of the switch to acomprehensive compulsory school made in the 1960s. In 1974 the participation
rate for 16-year-oldsin al types of full-time post-compulsory education and training was around
73 per cent (Svensson and Stahl, 1996) and has increased since then to around 90-92 per cent of
the age-group in 1994-5.

Almostall thosewholeavethe compul sory school ( Grundskola) at 16 apply for admission
to the upper secondary school which offers awide range of academic and vocationa 3 or 4 year
courses. (2 year courses have now been phased out). In astudy conducted in 1991 surveying young
peopl e then aged 23-24 years, it was found that 9 per cent never entered upper secondary schooal,
afurther 9 per cent failed to finish, while 4 per cent attended only a special course which is not
considered equivaent to afull upper secondary education. Thus of the cohort, which entered upper
secondary education in or around 1983, some 80 per cent had completed upper secondary
education and 20 per cent had failed to complete. Around 37 per cent of al boysand 48 per cent

1 By 1970, the existing upper secondary school (gymnasium) recruited around one third of all 16-year-
olds, the new two-year continuation schoolstook an additional 20 per cent. Parallel to this, around one
third of leaversfrom the compulsory school continued onto municipal vocational schools(Marklund and
Bergendal, 1979).



of all girls aged 20 had completed 2, 3 or 4 year ‘theoretical’ or ‘academic’ courses of upper
secondary education. Forty per cent of boys and 29 per cent of girls completed a two year
vocational course (Murray, 1996). However, the worsening labour market situation of young
people and higher skill demands from employers appear to have had the effect of increasing
somewhat the proportions entering the upper secondary school. In 1993, 96 per cent of pupils
leaving the compulsory school were admitted to the upper secondary school (Statistics Sweden,
19943).

In spite of the fact that the 1944 Education Act bound English Loca Education Authorities
to provide further education (education after the school leaving age) for al those under the age of
19 who wished to participate, until 1988 lessthan half the age group chose to do so. One obvious
point of contrast between the two countries which helps to explain the contrast in trends in
participation isthe existence in England of atradition of apprenticeship. No such tradition existed
in Sweden where, in the earlier part of the century, instruction in a trade or craft was most
frequently provided in atrade school financed by the local authorities.

Becauseit wasnot, until the 1990s, formally regulated by government, precise figuresfor
apprenticeships are difficult to establish;? but at its peak in the 1960s, British manufacturing
industries enrolled nearly 250,000 male apprentices; equivalent to aimost a quarter of al young
menaged 16 and 17. By 1989 the figureswere down to 50,000 S lessthan 5 per cent of the 16 and
17 year old male cohort. For females, totals were 5,000 and 4,000 respectively (Bosworth and
Wilson, 1994). These figures are now higher again, in the context of the government’s ‘New
Apprenticeship’ scheme which underwrites and regul ates apprenticeshipsin afar wider range of
industries than the traditional ones (Unwin, 1996); but in the meantime, as noted earlier, full-time
enrolments have increased to levels much closer to, though still significantly short of Swedish
levels.

Assessment and Certification

In both countries, thereisan important formal assessment of students at the end of the compulsory
phase of schooling. In England, thisisthe point at which the vast mgority of studentstake centraly
set and marked public examinationsfor the GCSE (see above). 1n Sweden, pupilsare aso graded
at the end of the period of compulsory schooling on afive point scale. Thisis done on the basis
of national testsin Swedish, Mathematics and English (for more details, see below) and on the
basis of classwork in the full range of subjects. In Sweden, asin England, students whose marks
inthe compulsory school are high enough to give agood chance of successin the academic stream
(giving a chance of entering higher education) apply for those courses. Those entering academic
upper secondary courses in Sweden have higher marks from the compulsory school than those
entering vocationa programmes. It can therefore be assumed that those taking vocational courses
in Sweden are, as in England, drawn from the lower-attaining percentiles of the attainment
gpectrum.  Of the age cohort born in 1972 and who entered upper secondary school in 1988, 43
per cent had an academic upper secondary education at the age of 20, and 42 per cent had a
vocational upper secondary education (Statistics Sweden, 1994b).

Theratio of vocational to academic completion among Swedish upper secondary school
leaversissimilar to that in England where, in 1995, (based on full-time and part-time enrolments)
the proportion of 17 year olds on A-level courses was 36 per cent, while 27 per cent of 17 year
olds were on a variety of vocationa courses. The point of contrast, and the one that we

2 Apprenticeship figures are normally given for the whole of the UK rather than for England separately.
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particularly want to underline, however, is the high absolute completion rate of all upper
secondary education courses in Sweden compared to England.®

For England, published statistics on completion rates on all the main further education
courses are only available for recent years. However, it is clear that the numbers of students on
vocational coursesfailing to complete achosen course are high. Asnoted above, in 1996 only half
of thoseon Intermediate GNV Q coursescompl eted successfully; and for Foundation courses(level
1) the completion rate was less than one third.

The contrast between the two countries can be summarised as follows using the English
National Foundation Targets 1 and 3, established by the government as objectives for given
proportions of the population to reach by the late 1990s (NACETT, 1995). Target 1 involves
obtaining 5 GCSE Grades A-C/NVQ2/GNVQ2; Target 3 is expressed in terms of percentages
obtaining 2 or more A-levelNVQ3/GNVQ3. If we accept that the range of outcomes in the
Swedish upper secondary school covers are equivalent to the range covered in English upper
secondary education, then we can compare the proportions of young people reaching at least the
equivalent of the English National Foundation Target One or abovein both countries.* In England,
in 1995, 63 per cent of all 19 year oldswere reported as having achieved at |east the level of the
government’ s Foundation Target One. In Sweden, for 1993, our estimate isthat around 85 per cent
had reached a similar standard by completing either a 3/4 year theoretical course in the upper
secondary school or a 2/3 year vocationally oriented course.

2. Comparing Achievement in Sweden and England

There are two major points of assessment which affect a Swedish pupil’ sfuture path. Thefirstis
at the end of 9th grade, when all subjects that the pupil is studying are assessed by the relevant
subject teacher, and given a mark: historically from 1 (lowest) to 5 (highest), athough under
current reforms thisis being changed to afour-level scale. The number of subjects could total as
many as 15 or 16 subjects, and all subjects count towards a student’ s final assessment and set of
marks, which is ssmply an unweighted average. The second is at the end of 12th grade when the
same procedures apply.

The assessment at the end of compulsory school (Sth grade) determines admission to
different courses within the upper secondary school, or affects labour market entry; and the
assessment at the end of 12th grade determines admission to university, or, again, isimportant in
making job applications. In 12th asin 9th grade, up to 15 subjects are taken and al count equally;
thus, informal terms, the mark for a one semester course in child care counts for as much asthe
mark for Maths or Swedish.

Although the recent reforms have made the vocational and academic options in upper
secondary school the samelength (three years) and much more similar than in the pagt, thereis still

3 Completionrateis c/p* 100 where c= numbers completing a course for which enrolled and p=numbers
enrolling.
4 A group of experienced lecturers drawn from a variety of vocational areas visited Swedish upper

secondary schoolsin 1995 as part of thisproject. Their view, based on two days classroom observation
witha Swedish opposite number working in the same vocational areawasthat the Swedish studentswere
working at levels similar to their own GNV Q2/3 students. The Swedish studentson ‘individual courses
were thought to be at asimilar level to English students working for GNV Q Foundation.
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aclear distinction between them, related (among other things) both to Maths achievement at the
end of 9th grade and to the Maths required of the student following the programme. Asin most of
the West, there has been a rapid increase in the number of students following academic
programmes in the upper secondary school, from alittle under 30 per cent in 1980 to over 40 per
cent in 1990 (Svensson and Stahl, 1996; Statistics Sweden, 1994b).

Admissionto both upper secondary programmes and university ismade on the basis of the
marks awarded by teachers (using alto 5 scale) at the end of the 9th and 12th grades respectively.
However, anumber of national tests exist which are designed to ensure comparability of standards
across the country. Under current arrangements (which will last until 1998) the first national test
of students takes place in the first semester of grade 8. This covers English, and is followed by
tests of Maths and Swedish in grade 9 (the end of compulsory school).

These centrally set tests are used by teachersto standardise their own marks. They do not
override them. They work asfollows. All students take the tests. Results are compiled centrally
for the whole country on the basis of asample of scripts, providing amark distribution which can
be divided up into 5 bands equivalent to the grading 1 through 5. This correspondsto the 5 level
scale used for the official assessment by the teachers. (The use of afive-level scale dates back to
1962. Before that, 7 levels were used.)®

The bands or scale followed the normal distribution quite strictly in the early days, so that
the percentage of pupils faling into each band nationally was as follows (Kilpatrick and
Johansson, 1994):

Band 1 2 3 4 5
Percentage of Pupils 7 24 38 24 7

More recently the norming system for grade 9 was changed. Guidance states that the mean
should be 3 for the country asawhol e, and that there should be more 4sand 2sin aclass (sic) than
5s and 1s respectively (Skoloverstyrelsen, 1980: quoted in Kilpatrick and Johansson, 1994).
Nationally, about 40 per cent do indeed get a 3; 30 per cent get a1 or a2; and 30 per cent a4 or
a5. No information is published on the breakdown between 1s and 2s and 4s and 5s. However,
there was a lot of unhappiness about giving low grades S particularly 1s S and this affected the
move away from the clear national norm-referencing described above. In Maths at |east there has
beenatrend towardsfewer 1sthan anormal distribution would imply (personal communication).

The purpose of the national testsis, as noted above, to help the teachers standardise their
own marking when using this 5 point scale. They mark the tests themselves, and so know exactly
what raw scores each child has obtained; but thereisno direct link between anindividual child’s
test and end-of-year score. Resultsfrom the tests are compiled centrally (on an item by item basis),
and from this, national results are calculated and the range of marks corresponding to different
bands is derived. In the past, teachers were told which raw test scores corresponded to which
gradesfor al 5 of thelatter, and so could align their mark distribution exactly with that suggested
by the national test results. More recently, in line with the more permissive (some would say
ambiguous) marking guidance, they have been told only which set of scores covered the middle
grade (grade 3)

If the information that aschool isgiven indicatesthat, say, 40 per cent of their studentsfall
in band 3, then they must stick to that in their final grades. Their distribution of grades for, say,
Maths or Swedish S the standardised subjects S should aso have 40 per cent of grade 3s. (None

5 Thisdiscussion isin terms of the current system, not the arrangements envisaged for 1998 onwards.
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of this comes downto the level of individua students, where teachers can and do depart along
way from the national test score.) However, as noted above, no guidance is given on where the
mark cut-off between grade 2 and grade 1 lies, or the one between 4 and 5. If 30 per cent of the
school’ s cohort scored higher than the grade 3 band of marksit is up to the school where it puts
the higher boundary, and how it allocates that 30 per cent to the two groups.® This processis quite
straightforward for teachers in subjects with a national test. In others they have to use other
methods; e.g. comparing Science results with those in Maths, on the assumption there should be
some relationship. Thereisgroup discussion of the gradesin many schools; and the head, who has
ultimate responsibility, will ask for gradesto be justified.

Secondary education in England and Wales is also organised to provide two major
assessment points, but they are very different, since each involves mgor sets of public
examinations. Thefirst of theseistaken, typically, at the end of the period of compulsory schooling
when the modal age of studentsis 16. Under the National Curriculum introduced in the 1980sthis
is Year 11 (although many students will in fact have been in school for over 11 years, having
started in the term when their 5th birthday falls). The system in Scotland is different although it
also involves two main sets of public examinations.

The public examinations taken at this point are known as the General Certificate of
Secondary Education, GCSE. Students can take as many individual subjects as they and their
school agree, and each subject is separately certificated. A large mgority of students will take
between six and ten subjects, usualy Mathematics, English, Science, and a modern foreign
language, followed in popularity by Art, Technology, History and Geography. This pattern reflects
the National Curriculum; but there is also alarge number of subjects which are taken by smaller
proportions of the age cohort, such as music, business studies, religious studies, classica
languages. Grades awarded for a GCSE run from A* (the top) to G. Paperswhich do not merit a
grade arelabelled asU (ungraded). Asnoted above, a C grade has particular significance; public
statistics, and entry requirements for further study, are often phrased in terms of this boundary.

Each GCSE examinationis set and marked, and the qualification awarded by, one of five
examination boards. These areindependent, though government-regul ated, bodieswhich had their
origins in organisations set up by the universitiesin the 19th century to offer public examinations.
Schools decide which board to use for a given subject, and athough there is a broadly
geographical element to this S schools in the north of England generally use the Northern board,
Welsh schoolsthe Welsh oneS thisisfar from universal. A given school may use several different
boards for different subjects, depending on how much they like the particular syllabus and
examination papers and requirements. Within genera parameters set by the government, thereis
room for considerable variation in both specific content and mode of assessment (just as, of
course, there isin the teacher assessments characteristic of Swedish schools).

In most subjects, al candidates will sit the same paper, but a number of subjects use
‘tiered’ papers, which cover different amounts of subject-matter, and are of differing difficulty.
Mathematics is one such subject, with the examinations reflecting and determining athree-tiered
Mathematics syllabus during the final years of compulsory school.” Candidates are entered for
Foundation, Intermediate or Higher tier papers according to their teachers judgement of their
achievement and how much Mathematicsthey have covered. The gradeswhich astudent can obtain
depend on which level is taken. At Foundation level, grades D through G are available. Until
1993, grades C and below could be obtained on the Intermediate paper; but from 1994 on, it
became possibleto obtain aB on the Intermediate papers. It remainsthe casethat an A and an A*

6 Infact in Maths the way results are reported makesit possible for teachersto calcul ate the marks for
each band quite easily, should they wish.

7 Not all the Mathematics syllabuses offered by boards are tiered, but the vast mgjority are.



can be gained only by higher tier candidates; and very few students entered for these papers will
obtain lessthan a C. In order to maintain comparability of standards in a system where a given
grade can be obtained from different tiers, it is common practice to have common items. Some
questions will appear in Foundation and Intermediate papers, or in Intermediate and Higher.

The national tests for 9th and 12th grade Mathematics are set and anaysed by the
Stockholm Institute of Education (theLararhogskolan i Stockholm) on behalf of the government.
In common with other countries, Sweden is concerned to monitor not only standards within
Sweden, but also the educational standards of its schools as compared to those elsewhere. The
Stockholm team was therefore very interested to be approached with the idea of including some
GCSE questions in its 9th grade tests.

The Southern Examining Group (SEG) kindly agreed to allow individual questions from
its summer 1994 GCSE papers to be passed on to the Swedish team for them to use when
constructing their 1994-5 grade 9 test (which is taken by studentsin the Spring at the age of 16)
and to carry out aspecia analysisin order to make examination statistics available on candidates
responses to individual questions. The final choice of GCSE questions to be included in the
Swedi sh tests was made by aspecially convened panel of teachers and experts from the Stockholm
Ingtitute. Three gquestions were selected. These are set out in full in Figure 1 and referred to
hereafter as the ‘temperature question’, the *milk question’ and the ‘ number question’.
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Figurel
GCSE Foundation/Intermediate tier questions selected for inclusion in Swedish national tests

The temperature was recorded inside a house and outside a house:

Inside temperature Outside temperature

16EC -8EC

How many degrees warmer was it inside the house than outside?

ANSWET ..o, EC (1 mark)

—

MILK

Two pints of milk cost 58p. What is the cost of 5 pints of milk at the same price per pint?

ANSWET ...ooooviiiiiiiiiins (2 marks)
(Foundation tier only)

Adrian thinks of a number. He doubles it and then adds 5. The answer is 17. What was
his number?

ANSWEN ..oovvvivieeeeiiiiinn, (1 mark)

All three questions appeared in the papers set for the lowest tier GCSE in the summer of
1994; and two (the milk and the temperature ones) were also included in the Intermediate paper,
astwo of the common questions used in securing grade comparability acrosstiers. All threewere
included in the Swedish grade 9 test for al pupilsin the higher forms of the compulsory schools.
Thistest in fact takes three forms: one test for those following the general course, one paper for
those taking the advanced course, and onetest for studentsin unstreamed schools. All three groups
were given the three English items.

The Swedish Sample
In 1995 0.6 per cent of Swedish pupilsleft lower secondary school without aleaving certificate

and 0.7 per cent left without a mark in Mathematics (Swedish National Agency of Education,
1996). We have assumed that they come from the bottom of the achievement spectrum in Sweden,
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just aswe assumethisfor those who do not sit a GCSE in England. These figures provide uswith
the estimate that 98 per cent of the age cohort attend the Mathematics teaching and should take the
test. Results were collected from over 98 per cent of these pupilsin the Swedish national survey
in 1995. Thus 96 per cent of the Swedish age cohort actually participated in the test.

The English Sample

In England, there is no Mathematics examination at age 15+ which istaken by all students, or by
arepresentative cross-section. Thetiered system meansthat studentsfollow different coursesfor
the final two years of compulsory schooling; and their institutions have a choi ce between not only
boards but examination papers and syllabuses within boards. A major advantage of SEG papers
is that the group has the largest entry for Mathematics, and one which was not confined to a
particular geographical area. However, its distribution of final grades, and of candidates for the
different tiers, isnot identical to that for the country asawhole. Some cal cul ations and adjustments
are therefore necessary in order to determine what part of the school population isrepresented by
the SEG entry for the papers containing the selected questions. The data used are taken from
examination statistics published by the DfEE and the Joint Council for the GCSE.

In 1994 there were 532,273 students in the relevant age cohort in English and Welsh
schools. 46050 were in independent and 486223 in maintained schools: both categoriesinclude
special schools. Thetotal number of 15/16-year-oldsin maintained schoolswho took Maths GCSE
was 437005, or 90 per cent. 2.2 per cent of these were ungraded, i.e. did not achieve agrade. That
year, 6 per cent of the maintained school cohort was not entered for any GCSEs and afurther 2 per
cent did not pass any; so 8 per cent of the total maintained school cohort (including students in
special schools) achieved no GCSE passesat all. However, few of those studentswill have been
entered for the Mathematics examination. We have therefore assumed, for the purposes of this
paper, that the 90 per cent entry figure can be taken to represent the upper 90 per cent of the
achievement distribution in maintained schools.

Identifying the characteristics of candidate numbers is complicated, in England, by the
existence of alargeindependent sector which enrols 8.7 per cent of therelevant age-group. These
students are not representative of the age-cohort in achievement terms; and nor do their schools
select among papers and syllabuses in the same ratios as the maintained sector. Examination of
award statisticsindicates that very few independent school entriesreceive low gradesor fail their
Mathematics GCSE: for example, in the SEG papers used for this study, no candidates from the
independent sector received aU (ungraded=fail) in 1994. Of thetotal independent school entry of
3516 for thisaward, only 4 (.01 per cent) received a G compared to 5.7 per cent of maintained
school candidates.

It therefore seems reasonabl e to treat the proportion of the cohort not taking GCSE Maths
as equivalent to the bottom 9 per cent: i.e. to assume that independent school pupils are not
included inthis bottom part of the achievement range®, and that it is therefore equivalent to the 10
per cent of maintained students who do not sit Mathematics. (0.1 x 91.3 = 9.1, the 91.3 per cent
figure representing the proportion of the age-group in maintained schools.) °

8 We have al so made the assumption that the numbers of independent school pupilsnever entered for Maths
GCSE at al isvery small and can beignored. Thisis consistent with their achievement profile overall,
and with thetendency S documented in correspondence between the Headmasters' Conference and DfEE
S for independent school pupilswho do not appear inthe 15 year old statisticsto belargely early entries
(seefootnote 9). There are no reliable dataavailable on independent sector non-entry figures; and given
the large groups being compared here, we do not think that their omission can affect the overall results.

9 We can also arrive at thisfigure by adifferent route asfollows. In 1993 therewas atotal of 549,000 15
year oldsin England. A total of 487,534 15 year old entrieswereregistered in the academic year 1993/4.



In determining how best to align the Swedish and English samples, afurther complication
isintroduced by the freedom of English schoolsto select different GCSE boards and syllabuses.
Thisis not a random affair. Some syllabuses are more popular with independent schools than
others; and some parts of the country S notably London and the county of Kent S enter most of their
students for syllabuses which they have themselves helped to develop over the years.

The syllabus selected for this study had the largest entry nationally in 1994. In 1994, among
students sitting syllabuses for which data are published by tier, 53 per cent took a SEG syllabus,
18 per cent aMEG one, 22 per cent aNEAB one and 8 per cent a WJEC one. 29 per cent of all
studentsin this population (106,110 individuals, and 55 per cent of SEG entries) took the * SEG
2410 Version 1’ syllabus from which the questions used in Sweden were drawn.

The size of the SEG 2410 entry made it the most obvious choice as a proxy for the age
cohort overal; but inanumber of ways, it departsfrom the national average. As shown below, the
percentages of candidates entered for the respectivetiersis somewhat different from the national
average:

% of candidatesin: Higher tier Intermediate tier Foundation tier
SEG 2410 version 1 19.7 55.5 247
National average 16.5 61.6 21.8

The paper aso ‘under-recruits’ from theindependent sector. The negligible proportion of
independent school candidatesfor the Foundation tier reflects entry patternsfor that sector; but for
the Intermediate papers (independent sector candidates = 3 per cent) and Higher tier paper
(independent sector candidates = 8 per cent) the figures are lower than the national average.
However, given that this study focused on Foundation, and, to a lesser degree, Intermediate
candidates, it isunlikely that this creates any significant bias.

In comparing the performance of the English and Swedish students, the best approach was
to use the different proportions obtaining particular grades as a way of identifying points
corresponding to percentile cut-offs in the Swedish data. Thisis aso not quite as simple as it
seems. As Table 2 demonstrates, grade distributions also markedly vary according to which
population and syllabus one examines. Such variation does not mean that standards necessarily
vary: on the contrary, given the differences between papers and boards in the characteristics of
candidate entry, one would expect differences in grade distributions. However, it further
complicates decisions about how best to compare English and Swedish performance.

From thiswe calculate that 11.29 per cent of the cohort was not entered. However, we must alow for
those who had been entered for GCSE M athematics before the age of 15. We assumethey arenot entered
again a 15. The GCSE entries (entered for one or more any subject) of those aged <15 yearsin 1993/4
amounted to 5.37 per cent of all 15 year olds (strictly speaking we should take the 1992/3 figure but in
practice it probably does not make much difference). We do not know how many of those entered aged
<15 were entered for Maths but it seemsreasonable to assumethat all those obtaining 4 or more passes
a Grades A-C wereentered. These account for the vast mgjority of the <15 year olds. 4.6 per cent passed
4 or more; so we assume that 4.6 per cent of those aged <15 were entered for GCSE Maths. Subtracting
from 11.29 this gives us 6.69 per cent. We therefore have an estimate in the range 7-9 per cent for the
percentage of the cohort not entered for GCSE Maths.

10 ULEAC data are not published by tier; but none of their syllabuses had alarger entry than SEG 2410.
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Table?2
Grade distributions, GCSE Maths

SEG SEG Maintained school All candidates,
2410 entries 2410 entries candidatesage 15at  all ages
1994 schools only start of 1993-4 1994
1994 school year
% % % %
All Maintained
A+ A* 7.9 11.3 104 1.7 84
B 19.8 215 20.9 14.8 15.8
C 19.3 16.7 16.8 19.8 22.0
D 19.7 17.2 17.6 154 17.2
E 15.7 154 15.9 16.1 15.5
F 11.4 11.1 11.4 13.7 12.5
G 51 55 57 74 6.3
U 11 13 13 2.2 2.2

As explained above, in Sweden, among those enrolled in school following the course, 57
per cent take the ‘ special’, more advanced, course in Maths, and 38 per cent the less advanced,
‘genera’ course. 5 per cent are unstreamed (Swedish National Agency of Education, 1996). The
performance of the unstreamed group is entirely comparable on the experimental questions with
that of the combined special and general groups, and we can therefore allocate their numbers
between these two groupsin the same proportion asfor the general school population. These gives
us the following calculations and results:

‘Special course’: of thosein school, equivalent to 57% + (0.62 x 5.0)% = 60.1%
‘General course’: of those in school, equivalent to 38.0 + (0.38 x 5.0)% = 39.9%

Adjusting thisto alow for the 1.3 per cent of the population who do not obtain a certificate (and
who include most of the 0.6 per cent who are taking ‘adjusted’ courses without Maths), we can
calculate that non-participants plus students at ‘ general’ course level are equivalent to 41 per cent
of the Swedish age-cohort.

To find the equivaent part of the English population, the figures for grade distributions
need to be adapted to allow for the fact that they represent only 91 per cent of the age cohort. Non-
participants are assumed, as for Sweden, to represent the bottom of the achievement distribution.
The national distribution of marks (see Table 2) givesus 2.2 per cent of candidates ungraded; 6.3
per cent at grade G; 12.5 per cent at F, and 15.5 per cent at grade E. Adjusted, thisgivesusatotal
of 33.2 per cent of the cohort taking GCSE and obtaining these grades; adding non-participants
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givesatotal of 42.2 per cent, agroup size very similar to the Swedish comparison group.t Inthis
case, the non-participants plus the lower grades provide an estimated 38.5 per cent of the cohort,
or dightly less than the Swedish equivalent. Overall, the closeness of the percentages makes it
reasonable to compare the Swedish group taking the general course with those English candidates
scoring agrade E or below.

3. The Performance of Swedish and English Students

Table 3 summarises the success rates of the relevant groups on the three common questions. The
samples used consisted of arandom sample of 1000 Swedish students from the * General course’
group; 1000 Swedish studentsfrom the * Specia course’ group; 997 randomly selected Foundation
tier SEG candidates; and 1000 randomly selected Intermediate tier SEG candidates.

The most relevant comparisons are between the 2nd and 3rd columns. In the second,
candidates from the Foundation paper (who all obtain E or below) have been combined with
candidates from the Intermediate paper who obtained grade E or below in order to obtain the full
equivalent sample.

Table3
Percentages correct by country

Foundation group Foundation plus Swedish ‘General’ group
n=997 Intermediate at grade E (valid sample)
and below n=1000
n=1131
Temperature question 62 65 73
Milk question 59 57 75
Number question 86 n/a 87

A significantly higher proportion (at the 1 per cent significance level) of the Swedish
‘Generd’ group answered the temperature and milk questionsthan did either the Foundation group
or the combined Foundation and I ntermediate Group in England. The differencein the proportion
answering the number question correctly in the two countriesis insignificant.

These results suggest that, at the lower levels of the achievement distribution, English
students are performing less well than their Svedish contemporaries. Moreover, it must be
remembered that the Swedish group includes all but the bottom 4 per cent of the cohort. The
English, although the cut-off point is at approximately the same level, excludes a far larger
group S 9 per cent of the age cohort. It seemslikely, therefore, that the comparison over states
English performance relative to the Swedish.

11 As onewould expect from the breakdown of entriesby tier, SEG 2410 grades arerather higher on average
than the national distribution. However, this does not imply any difference in standards — quite the
opposite— and wethereforetreat those at grades G, F and E and representative of the national population
obtaining those grades.
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Table 4 bel ow unpacksthe performance of English studentsin more detail by analysing the
performance on the three questions by grade achieved. It suggeststhat thereisamajor difference
between the lowest-achieving and the higher-achieving even within this group separated only by
2 grade levels. Over 80 per cent of candidates who obtain grade E on the more demanding
Intermediate tier papers complete the two common questions successfully. Grade E Foundation
paper candidates reach 93 per cent facility rates on the number questions (closeto aceiling) and
over 70 per cent on the other two questions. By contrast, the score of candidates from the
Foundation Tier passing with a G grade on the number question is 76 per cent and their average
for the two other questionsis only 39 per cent. These figures are consistent with the conclusion
drawnin anumber of recent studies: namely that it is because of along tail of under-achievers at
the bottom of the achievement distribution that English students compare badly with overseas

contemporaries.

Table4

Percentages answering correctly: comparison of English groups with lower grades

Temperature question  Milk question ~ Number question  Number of cases

All Foundation plus 65 57 n/a 1131*
Intermediate at E
and below
All Foundation paper 62 59 86 997
candidates
All Intermediate at E 75 72 n/a 134
and below
Intermediate and Foundation: Grade E

Intermediate 85 81 n/a 84

Foundation 76 73 93 257
Intermediate and Foundation Grade F

Intermediate 66 62 n/a 45

Foundation 61 56 91 337
Foundation Grade G 43 35 76 214
Foundation Grade U 29 16 34 38

* excludes X graded candidates on Intermediate paper who missed part of the exam.

Table 5 confirms this general conclusion. In this case, the comparisons are between the
upper 60 per cent of the Swedish age cohort (who take the ‘ Specia course’) and the group of
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EnglishIntermediatetier studentswho obtain B, C or D grades. The latter excludesthe 15 per cent
of the cohort who take the upper tier papers and who mostly obtain A or B grades. In other words,
the comparison is, roughly, between the top 60 per cent in Sweden and the group falling between
the 40th and 85th percentilesin England. While there is clearly a strong possibility of a ceiling
effect here, the English candidates performat alevel which, overall, isonly sightly below that
of the Swedish group. Since the English sample excludes the highest achieving pupils, theseresults
are consistent with the view, expressed in previous studies, that the top English pupils achieve at
ahigh level compared to equivalent groups elsewhere.

Table5
Percentages answering correctly: comparison of English upper grade I ntermediate students and Swedish students

England: England: England: Swedish Swedish
B Grade on C Gradeon D Gradeon ‘Generd’ ‘Special’
Intermediate  Intermediate  Intermediate or
Foundation
Temperature 91 88 85 73 92
Milk 95 92 85 75 93
Number 98 87 97

(Foundation only)

N 134 236 604 1000 1000
(Number gquestion: 122)

The Performance of England and Sweden on International Tests of Mathematics
Achievement

English and Swedish performance in Mathematics has been measured on acommon test on three
occasions, in 1964, 1982 and 1995. In the First International Mathemeatics Study conducted in 1964
(FIMS), Sweden performed lesswell than England and Waesin Mathematics, being ranked 12/12
compared to England which ranked 6/12 on the performance of the group in the 13 year grade
(Reynolds and Farrell, 1996). In the Second International Mathematics Study (SIMS, 1980-82)
Sweden again ranked well behind England and Wales S 17/20 compared to 11/20 for England
(Reynoldsand Farrell, op cit). Inthe Third International M athematics and Science Study (TIMSS,
1995) Sweden’ s score on the TIMSSitemsfor the International 7th Grade (17Gr ages 12/13)was
not significantly different from that of England. At the International 8th Grade (18Gr ages13/14)
Sweden scored significantly higher than England (Keys, Harris and Fernandes, 1996). Swedish
pupils registered muchlarger gainsin mathematical competence than did English pupils between
|7Gr and I8Gr.

A possible explanation may be ssimply that Swedish pupils were at a different stage of
Mathematics learning from English pupils S Swedish pupils were in their 6th year of full-time
compulsory schooling in 17Gr while English pupils werein their 8th year S if we had been able
to look at the progress of English pupils between their 6th and 7th years of full-time schooling we
might have observed the same degree of progress. Whatever the reason for the more rapid Swedish
progress between|17Gr and 18Gr, Sweden improved its position in the rank order of the TIMSS
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Mathematics test relative to SIMS while England’s position deteriorated. In TIMSS at 17Gr
Swedenwas ranked 15/20S 14/20 at I18Gr (17/20 for SIMS) S above England which was ranked
16/20in I7Gr and I18Gr.

The Performance of Pupilsin England and Sweden on Selected Mathematics Topicsin the
Standard TIM SS Test

The results of the TIMSS Mathematicstest for 13 year olds were reported under 6 categories for
al countries™. The TIMSS data can therefore al so be used to compare the performance of Swedish
pupils in the basic skill areas of a) fractions and number sense and b) measurement. This
information should also enable afurther test of our findingsfrom the GCSE questionsto be carried
out.

Table6
Average percentage of correct answers for Fractions and number sense in England and Sweden (51 items)

International Seventh Grade Pupils International Eighth Grade Pupils
(17Gr) (18Gr)
% %

England 48 (1.0) 54 (0.8)

Sweden 51 (0.8) 62 (0.8)

(Standard errorsin brackets)

Table7
Average percentage of correct answers for Measurement in England and Sweden (18 items)

International Seventh Grade Pupils International Eighth Grade Pupils
(17Gr) (18Gr)
% %

England 43 (0.9) 50 (0.9)

Sweden 47 (0.7) 56 (0.9)

(Standard errorsin brackets)

Source for Tables6 and 7: Beaton A .E., Mullis|.V.Set al, Mathematics Achievement in the Middle School
Years, Boston College 1997 Tables2.1 and 2.2.

In both these areas of mathematics, there is only a small, though statistically significant

12 These categories were: Fractions and number sense, Geometry, Algebra, Data representation, analysis
and probability, Measurement and Proportionality.
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difference between the countries in 17Gr. In 18Gr, by contrast, the Swedish pupils perform
considerably better than the English pupils. These were not the only areasin which Swedish pupils
performed better than Englisha 18Gr S Swedish pupilswere also ahead in datarepresentation and
proportionality. English pupils consistently performed better only in geometry and algebra.

The stronger performance of the Swedish pupilsin this area pointsin the same direction
as the results of the performance of 16-year-olds on GCSE Mathematics questions in both. Both
the GCSE questions and the Test B items, on which the Swedish students did better than the
English, tested smple basic skills of mathematical logic and arithmetical manipulation. Wewould
therefore expect that Swedish pupils would out-perform English pupils on the questions in the
TIMSS Mathematics test in these areas and this is indeed shown to be the case.

4, Summary and Conclusions

This study reports the results of an investigation into the differencesin prior attainment between
Swedish and English 16-year-olds enrolling in full-time courses of vocational education and
training. Swedish participation rates and success rates on these courses are markedly higher than
in England S over 80 per cent gain a qualification in Sweden compared with 63 per cent in
England. Evidence from studies organised by the International Association for Educational
Achievement indicated important differences in the teaching of Mathematics at age 13 to pupils
in England and Sweden. Swedish teachers appeared to place emphasisin their teaching on trying
to ensure mastery of topicsfor amajority of pupilsrather than on covering awide range of topics.
Thisstudy seeksto test the view that emergesfrom these international studiesthat Swedish
studentsin the lower half of the attainment range are better prepared at age 16 in the key skill areas
(application of number and communication) that underpin further education and training than
English students. The study examines Mathematics; the feasibility of attempting asimilar review
of communication key skillsat 16 isunder review. In our study, the performance in Mathematics
of 16-year-old Swedish and English students of below average ability was directly compared as
aresult of a unique experiment. This experiment involved incorporating into Mathematics tests
taken by almost all Swedish pupilsin 1995 in their last year of compulsory schooling (aged 15/16)
three questions taken from Mathematics papers sat by English candidates for the GCSE
Mathematics examination in 1994. The questions chosen tested basic mathematical skills and
because of the way in which students both in England and Sweden are divided into groups of
different ability levelsfor the teaching of Mathematics prior to testing, we were able to compare
the performance of a sample of 16-year-old pupils previously classified as from the lower-
attaining 40 per cent of pupilsin each country. This gave a more useful indication of thelevel of
preparation of the students who normally proceed to vocational courses than had been available
from international studies where students are normally younger (13/14), there is no independent
estimate of prior attainment and results are given for the average of the whole ability range.
Taking 16-year-oldsin the two countries, we were able to compare the attainments of the
group taking the less difficult Mathematics syllabus in Sweden (* General’ group) and the lowest
third of the English group entered for the Intermediate M athemati cs GCSE together with thewhole
group entered for the Foundation paper (approximately 40 per cent of the age group in both
countries). When the English students’ performance was compared to the Swedish students on the
three questions, a significantly higher proportion of the Swedish ‘General’ group answered the
temperature and milk questions correctly, compared to the combined Foundation and lower
Intermediate group in England. The difference in the proportion answering the number questionin
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the two countries was insignificant.

The result of our own experiment was consistent with resultsfor Mathematics of the Third
International Mathematics and Science Study (TIM SS) which showed the average performance of
the older of the two Swedish classestested to be significantly higher than that of the corresponding
English class. Swedish pupils also out-performed English pupilsin the Mathematics topic areas,
fractionand numbers sense, measurement, data representation and proportionality. The only areas
in which English pupils performed better than Swedish pupils at International Grade 8 were
geometry and algebra.

If no significant difference had been detected in the performance of Swedish and English
16-year-olds, the hypothesis of higher Swedish key skills would have had to be ruled out. The
significant differences that have been found mean that that hypothesis cannot be excluded. While
we have not sought to establish adirect causal link between the level of prior preparation in the
key skills and the outcomes of further education and training, the evidence now points more
strongly to the conclusion that greater success in education and training in Sweden may result in
part from higher proportions reaching threshold levels of key skills on entry. The challenge now
isto further investigate this and other factors involved in success after compulsory school.
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