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Summary Over thelast ten years or so in England and Wales, the assessment of vocational (work-based) skills
using competence-based assessment has expanded rapidly, and with some success. Such methods were also applied
in the assessment of so-called generic skills, such as communication and applied numeracy, developed alongside
some vocationally-based qualifications, but there was awidespread perception that the method of assessment was
not effective.

The development of generic or ‘key’ skillsisto do with fostering the individual’ s ability to apply such skillsto raise
the quality of main areas of their work and other activity, rather than to demonstrate the skillsin isolation. The range

of Key Skillsisnow being promoted across the full spectrum of learners over the age of 16, including those
following traditional academic pathways. Demands for increased reliability and rigour of assessment have led to
several changes in assessment approach, in the search for a system which isvalid but also sufficiently consistent,
manageable and rigorous to be workable and command credibility. But in practice such external assessment can
itself distort the learning activity that |eads to the qualification. In attempting to increase rigour, the testing of
technical skillsleadsto an undervaluing of the subtle skills of application which the qualification was originally
intended to foster. This paper presents, reviews and reflects on these devel opments, with particul ar reference to the

areaof applied numeracy.

The development of Key Skills—including Application of Number

Sats of so-caled generic or ‘Key' skills— such as communication skills, numeracy skills, skills
of working with athers, or problem solving — are being seen as of increasing importance and
vauein vocationd training, in progresson from education into employment, within employment
and in other agpects of working lifein Britain today The development of these skillsisto do
with fogtering the individud’ s ability to gpply such skillsto raise the qudity of main aress of
their work and other activity, rather than to demondrate the skillsin isolation.

Thee Key Skillsindude gpplied numeracy —caled * Application of Number’ in the agreed
nationa specifications. Thisis concerned with enabling individuasto sdect, use and goply
numericd, graphicd, spatid datidicd and other rdated skills astoolsin their main aress of
work or concern. In other words they are about heping individuas to develop the power and
cgpability of their *mathematicsfor living'.

Each of the 9x Key Skillsis specified nationdly a four broad levels from “below average 16
year old” to “close to degree level/junior-middle management”. The spedificationsinclude both
technical skillsand skills of gpplication and require evidence of underlying knowledge and
competent demongtration. Progression from levels 1 to 4 is characterised by increased technica
demand, (for Application of Number thisindudes carrying out cdculations, understanding
graphs etc.), and higher gpplication skills required from the increased complexity of the settings
where the kills are being used and the increased autonomy of theindividud. For indance, &
leve 1 theindividud largdly follows deer directionswhilgt a leve 4 theindividud could have
responsibility for aproject lasting severd months).

For Application of Number a level 3 for example, the technica requirements are Smilar to those
for agood pass at GCSE' mathematics. However, theindividud is also required to show
competence in sdecting and planning how to go about using their technica kills effectivdy, and
in choogng. presanting and interpreting ther findings and results dearly - cdling on more
sophigticated skills of gpplication.

! The Gereral Certificate of Secondary Education, taken by nearly all 16 year oldsin schoolsin England and Wales.



The devdopment of competence in three of the Key Skills - in Application of Number,
Communication and Use of Information Technology - isbeing particularly emphassed. This
emphads follows generd concerns in government, among individuals themsdlves, employers and
those in higher education over many years over deficienciesin these skill areas. These concerns
fed into the Dearing ‘ Review? of Qualifications for 16 — 19 year olds, set up to advise the
government on ways to srengthen and improve the framework of these qudifications  Among
others proposals, the Review recommended that dl 16— 19 year oldsin education or training
should have opportunities to develop the three Key Skills and have them assessed, and thet
competence in these skills should contribute to overal examination scores for entrance to higher
education.

It isthis recommendation that is now being implemented in the mgority of al schoolsand
collegesfor 16 — 19 year olds.

Origindly these Key Skills were assessed as components of vocationd qudifications only.
However, following Dearing, the range of Key Skillsisnow being promoted across the fulll
Spectrum of learners over the age of 16, from those undertaking vocationa courses or training to
those fallowing traditiond academic pathway's leading to higher education.

Asthe profile and gatus of the three key skillsis raised, so dl aspects of their assessment
become more critica, while the opportunities and pressures for distorting the vaidity of
assessment are increased.

Definitions of numeracy

‘Numeracy’ isaterm which has had severd mearingsin Britain. One common meaning — asin
‘basc numeracy’ - islittle more than being abdle to carry out Smple cdculaionsin besic
arithmetic. A more comprehensive meaning of theterm was proposed in ‘Mathematics Counts 3,
the influentia report by W H Cockeroft and othersinto the teeching of mathematicsin schoolsin
England and Wales, published in 1982. The report till has congderable rdevance today.

The report proposed thet the terms ‘numerate’ and ‘numeracy’ should imply the possession of
two attributes. Firgt, an ‘ a-homeness with numbers and an ability to make use of mathemdtica
skillswhich endbles the individud to cope with the practical mathematicd demands of everyday
life. Second, an ability to have some gppreciation and understanding of information which is
presented in mathematica terms, for ingtance in grgphs, charts or tables, or by reference to
percentage increase or decrease.

Itisthisinterpretation of ‘numeracy’ thet underlies the specifications of the key skill of
Application of Number. To ad darity, the term *gpplied numeracy’ will be used for it, to
diginguish from other meanings of ‘numeracy’.

Deficienciesin numeracy

An awareness of defidenciesin numeracy is not new, of course, asillugtrated by this quote fram
the Cockcroft report.

“There are indead many adultsin Britain who have the grestest difficulty with even such
goparently Imple matters as adding up money, checking their change in shops or working out
the cogt of five gdlons of petral. Y et these adults are not just the unintelligent or uneducated.

2 Dearing R et a 1996 ‘ Review of qualificationsfor 16 — 19 year olds . SCAA Publications London
3 Cockeroft, W H et a, 1982, ‘ Mathematics Counts . Report of the Committee of Inquiry into the Teaching of
Mathematicsin Schools. HM SO London



They come from many walks of life and some are very highly educated indeed, but they are
hopeless a arithmetic and they want to so something about it™

This quote was subgtantiated by two studies by the Advisory Coundil for Adult and Continuing
Education. These showed, for example, that many of those interviewed were both afraid of
mathematics and ashamed of their own inadequadiesin udng it, that many hed difficulties with
underganding or using percentages, with rounding or goproximeate caculaions, with idess of a
rate of increase as distinct from the increase itsdlf, with reading timetables and charts, or with
understanding caculator digplays with decimas. All these findings can il be identified among

many adultsin Britain today.

Even those with meathematics qudifications hed problems with using their mathematicsin
everyday situations. For instance, ‘ some arts graduates who had gained ‘O’ level® mathemitics
were neverthdess so avare of alack of confident understanding of the subject thet their career
choices were serioudy reduced asaresult of their determination to avoid mathematics
(Cockeroft 1982).

These findings were supported by a more recent sudy carried out by ateam induding the author
a the School of Education in the University of Nottingham?®. In this study, a sample of 200
students entering higher education was assessed to esimate what percentage of the sudents
gppeared to be able to operate at leve 3. Only 44% of the sample could show that they were
cgpable a Application of Number levd 3, compared with 66% of the same students reaching
levd 3in Communication. Of the sample, only 27% of the sudents who were garting on Arts
degree programmes gppeared to have reached level 3 in Application of Number. Many of these
students stated that they had ceased to ‘do maths' after the age of 16 and that they had lost
gptitudes they had then through lack of use. This echoes Smilar concerns expressed in the
Dearing report.

Assessment issues

Clearly amgor objective of the Key Skills programme is that individuals should develop and be
able to confidently demongrate Application of Number and other Key Skillsin the context of
thar main work- that is, integrated into their vocaiona or academic progranmes, rather than
through stand-al one courses, even though this objective is not Straightforward to implement”.

To bevaid, any assessment schemes should support this objective. The gpplication killsare
criticd, though much harder to assess then the technica kills. At the sametime, for their
persond security and sdif-esteem, individuas need to know that assessment is consgtent — the
requirements and standards for a Key skills award should be the same from course to course
within a school or college centre and between centres— and sufficiently demanding and rigorous
to give vaue to the award. Asthe profile of the Key Skills has risen, so assessment has become
‘higher-stakes and these aspects of congstency and rigour become more criticdl. .

4 Stringer D 1979 ‘Makeit Count’ for London Independent Broadcasting Authority. Research study supporting a
series of TV programmes aimed at adults who lacked nuneracy skills. The Open University. Milton Keynes.

® The school examination system which pre-dated the current General Certificate of Secondary Education.

6 Murphy R Burke, P, Gillespie J, Rainbow R Wilmut J.1997 ‘ The Key kills of students entering Higher Education’
Project report, University of Nottingham,

7 Gillespie J 2000. The integration of mathematicsinto vocational courses - some issues and concerns in
Mathematics at Work (Selected papers from 8th International Congressin Mathematical Education, Seville. Ed.
Bessot A and Ridgeway J. Kluwer Utrecht



Assessment approach 1 - through portfolio review

Until recently, the assessment of Application of Number, Communication and Information
Technology was based solely on areview of evidence of the use of the three Key Skillswhich
was presented by the individud in a portfolio. Thiswould normaly be the main part of the
individud’s collection of evidence for a competence based vocationd award. It could contain
gatements verifying active competences (such asthat the individua had been able to select and
present the main findings from asurvey, or that the individua had demondrated) aswell as
written evidence from the individud. After interna assessment within the schoal or college the
evidence was then verified by an exterrdl verifier appointed by an gppropriate examining body?.

This sysem certainly could engble vaid assessment of Key SKills performance to take place.
But in practice, externd verifiers were themsdlves less concerned with the detalls of evidence of
the use of any of the Key Skills than with evidence for the vocationd award itsdf. In addition,
meany college-based vocationd awards required that individuas should show competencein the
three Key Skillsas arequirement of the vocational award. Perhaps there was then arductance
on the part of some externd verifiers and othersto fail individuas who showed vocationd
competence but whose Key sKills evidence was dubious.

Of course, such aproblem could have been overcome by increasing the rigour of the externd
verification and by removing the Key Skills pre-requirement for the vocationd awards, so that
demondration of particular Key Skills were not tied so rigidly to them. Also, the over-complex
Key Skills specifications then in use were not hepful.

In addition, it certainly proved difficult to show common standards of acoeptable performancein
the three Key Skillsin different vocationd aress, or between different college and school centres.
Thisled in some indances to alowering of respect for the Key Skills assessment and areduced
incentive for individuas or their tutors to fully meet the specification requirements. Again it

might have been possible to address these concerns by srengthening the training of verifiers and
increesing ther time alocations per individud portfalio.

Assessment approach 2 - through exter nally-set assignments

In the dimate following the Dearing Review which affirmed the importance of rigour on
gandards and the raised status of Key Skills across academic aswell asvocationa programmes,
afundamenta change was proposed for the Key Skills assessment procedures. The perceaived
shortcomings were addressed by a politica decisonto rgect the portfolio /verification system.
“Inits place, on an experimentd footing for a minority of centres, asystems of externdly st
assgnments was introduced as the bass for assessment of the three Key kills.

In retrogpect this could be seen as areverson to old-gyle academic exam-based assessment,
auitablefor traditiona knowledge-based classroom testing but questionable for Key Skillsand
the philosophy behind them. In passing, it isworth noting thet athough there have been some
benefits from the palitical pressures which have led to the rapid rise in satus for Key Skills,

there have been congderable disadvantages. Politica time-scales are short, and decision meking
may not aways take into account the redities for the individud and gaff trying to implement
centrally-made decisons on the ground. A rapid pace of change— being seen to take decisive
action, even though evidence bases and congderations of dternatives may be insubgtantid - may
bring political rewards but leed to less than optima solutions.

8 Examining or ‘awarding’ bodies are authorised by government to award national academic and vocational
qualifications at school and college level, such as National Vocational Qualifications and GCSEs



The externd assgnments were devised S0 as to atempt to mirror typica gpplications of the Key
Xills. Detalled marking schemes were devised to ensure parity of assessment, one effect of
which was to reduce the opportunities for more ‘open’ questions to be included. In Application
of Number, individuas were presented with Situations that they might reasonably have met in the
course of thair main vocationd work. But in practice, even though a choice of assgnments (so-
cdled *extended assessment activities) in different contexts was provided, the mgority of
individuds saw the assgnments as unrelated to their own vocationa work. What was familiar
for one group was dien for many others.

Even though some individuds enjoyed working through the assgnments, it waas practicaly
impossble for the assgnment work to be integrated into the individua’s main work, because
they were st remotdly from the individuas. The key skill assgnments became a separate
concern for individuas— remate from the intended use of Key Skillsto improve individuds
performancein their main areas of work. Preparation for the assgnments became amain concern
for gaff and individuds, so that a substantid proportion of the 50 or o hours per yeear likely to
be available for the development of each Key Skill was devoted to preparation for the externd
assgnments rather than to developing and usng Key Skillsin practice. Efforts to make the
assgnments seem more ‘naturd’ by, for instance, providing datain advancement or arranging
for assgnments to be undertaken at timed to suit centres within athree week ‘window’, meant
that even more time was taken by the assessment process. The naturd collection of evidence
through the use of Key Skillsin the course of other work was replaced by asampling of some of
the assessment criteriawithin the condraints of atimed assgnmen.

Furthermore, Saff and centres who were now to Key Skills assessment, tended to treet the
externd assgnments as modds of what should be in the portfolios, distorting further the
underlying objective of integrating the portfolio gpplied numeracy with theindividuds main
work.

In addition, in response to recommendeations in the Dearing Review, short tests were dso
induded for Application of Number, very loosdy set in ‘red world' contexts. Many individuds
who had bad memories of school maths tests pproached these tests with fear, though reections
after the tests was more positive. However, at levels 1 and 2 calculators were not permitted to be
used, which made the tests even less representative of normad everyday practice, aswel as
making it harder to ask questions with redigticaly complicated numbers.

To summarise, condstency across centres and some measure of rigour and rdliability of
assessment might be seen to be gained by the assessment system being piloted- both
requirements of the raised profile of Key Skills following the Dearing Review — but vdidity of
assessment was very much reduced. But what was now being trialed seemed to leen more
towards some peopl€ s recollections of their own school days rather than enhancing the

devel opment of generic kills of gpplication.

Thase concerned with these developments, the author indluded, could only watch with concern
as politicaly based decisons rdaing to the future form of Key Skills Assessment were taken.
The palitica urgencies meant that college Saff were faced with rgpid changes and there was, in
the author’ s view, inaufficient time to take measured decisons on optima assessment
approaches.



Assessment approach 3 - through portfdios and tests

To generd rdidf, the externd assgnment system was not proceeded with. Initsplace, a
modification of the old portfolio sysem was combined with the shorter tests referred to above
Here was away of quickly assessing underlying knowledge and technicd killsthrough atest as
well asthe skills of goplication through the portfalio. Individuas were required to pass both a
test and portfolio assessment to gain aKey Skills award. Many saw this procedure as a sep
forward, even though the calculator ban at levels 1 and 2 was maintained. At these levesthe
tests are 40 item multiple-choice, intended to sample the underlying knowledge and technicd
kills, at leve 3 the multiple choice questions are replaced by short and more extended questions
requiring written answers.

This system has been tridled for one cyde and is now being brought into generd use. But we
can dready see problems over the vdidity of the combined assessment, particularly asthe whole
programme expands across al educationd and training pathways. Staff who come fresh to Key
Sills and who are familiar with tests and examinations tend to see the familiar Syle of the Key
Sillstestsasamodd for Key Skillsasawhole. Externd assessment, set and marked remote
from a centre, is seen as having higher status and greater weight thet the internal assessment of
portfolio evidence and o comes to have greater influence on learning programmes and so the
validity of the assessment procedure is further reduced.

At the same time, the much harder problems remains - of integrating the goplied numeracy into
other main aress of work, and them seaing the bendfits fromi it in the raised qudity of thiswork.

It isthe author’ s view thet thisis essentidly a complex culturd matter, dependent upon the co-
operation between vocationd, academic and Key Skills support aff. It cals for the development
of amutudity of underdanding — of Key Skills support saff for the gods and aspirations of
vocationd or academic course staff, metched by these g&ff’ s growing understanding of the
potentiad benefits their courses can gain from the integration of applied numeracy and other Key
ills

Conclusons

In reviewing the developments of the lagt five years, we can see awedcome increase in status for
key skillsinduding gpplied numeracy. With this goes an inevitably increased emphasison
asessment —with congstency of assessment better established. But sadly validity of assessment
seams likely to suffer —and with it So will the development of gpplied numeracy itsdlf. What is
being valued through assessment is what gpplied numeracy will be seento be.

Clearly there was aneed to raise the rigour and condstency of assessment. And any assessment
regime will have to balance the often conflicting demands of vaidity againg rdighility and
conggency. But in wha we have now, vdidity appearsto havelod its place of primecy. In
reverting to amore trditiond form of assessment, the dgnificant opportunity for expanding and
deveoping applied numeracy across the whole post- 16 spectrum has been diminished. At the
same time the potentia for a more rigorous and well-controlled portfolio verification or
moderation sysem which would enhance vaidity is yet to be redised.



