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. \-:__L( This is a report of a systematic study of the

. ) . mathematical skills and learning capabilities of new
. . - .+ wmtudents immediately prior to entry into.T100 and
"‘ > 'mm, the-Open University Foundation Courses in

’ "Technologx and Social Sciences respectively. The

°

aim of the Study was'to provide pr.edj.c'tive : .

-~ ' . .
information @bout potential student entry skills for

%
-~ ‘ ' » the Course Team iarepgring T101, the new Technology _ o
Foundation Course. '

»

\ ' - The report describes the method used in the study

e

and expléins how it forms part of an overall }trategy

for ensuring that ‘the dee;ign of the instruci:iona'tl

. L} Ve

= material to be used in\‘l‘u')l is based on, the known
. : . »

' o lea:rﬁin‘g capabilities and requirements of its likely . .
. i ) 3 F .

- 1

gstudents.: @findi;xgs of the ;!tudy.are reported* :f

. briefiy and the px;obléms and advantagés of using"thi‘s'
» i . - r: . ‘- _ N
kind of approach to curriculum development are )

e . _ discussed.
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BACKGROUND TO THE STUDY

[ LN «

-

: -
Undergraduates of “the Open.Univergity are normally required

. . L)
to take two foundation courses towards their.débree. Each

foundation course is considered to"Qe ‘the equivalent of}six

- :
months full-time study or one year part-time. There are five

P ‘
foundation courses, one for each of the following faculties:
‘ N L]

4L

AA‘S,I?ociallsciences; Science, Mathematics, Technology-.
- H]
A major task for foundation courses’ is to bridge the gap.
. . .»
between school-and university leVel study_in terms of students®
. . ' .
study, communication and dialectical sk@ﬁ*s. The Open Un@versity
t .
was created to provide educational opportunities for people who
have missed out for some reason on the education facilities

»
<

avai}able to Ahem in earlier 1life. Consequeqtly, Open.University

. " v « £
students come from a wide range of backgrounds, employment and

education, and they can differ widely on entry in terms of age,

*

skills and knowledge. A distinctivé f?aturé 6; foundation courses

therefore must be their breadth o6f appeal and their "ability t%&
- ( . L] . . .

meet the educationaf.reriréments of an extremely diverse student

-~

POPu].at:lon.\7 T ,
i %

T101 is the code number of the new Open University Technology

L8 . . .
Foundation Course entitled "Living with .Techniology'. It is planr®d

to replace the existing course (7100 The Man-Made World) in 19860.

7401 is a course about technology rather than in technoldgy in the

sense -that it is concerned with the ways in which technology

(]

£

fhfluepces both our present way of life and .our future. The team
- < M

AN -

@

)
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reépo&ible for prodncing the course, the Course Team, believes

t

that Living with Technolon will be of \ritel interest end'relevif\ce

‘ho a broad opectrum of students, not just those with an interest
b Y
in the engineering eopectn of technology. Conseque‘ntly, th?e Coursge

Team wants to present the cours‘ in a way which will make it

ecceesible to studémta vhatéver their previous beckground or skills.

A basic and, on the face of it eeff-:evi_denf, tenet of goodd

eaching is that the teaching ‘material should be matched.to the .
\ . a
skills and learning abilities of the students at whom it is © L

- 1

directed. That is to say, the teeching mnteriel should begin at a

R e .

level which oorre-ponda to the skills of the studente immediately

prior to taking the course and it should . proceed at 3 pace
]

consonant wi‘éh their abilities to assimilate ‘lihe new material. 7.

Despite the obvious common sense of thie approach it is not

-

'elways carried out in practive: for a very good reason. \At the
time the teeching mteriel is being prepered neither the entry

skills nor the'g_eenping cabililities of the future students *

, ' r o
lmowne i R f i v R v e

! . :
In the case of T1Gyt, the, te'rget student population for the new

Technology Foundation @ourse is breader than that currently

. req:letered for T100.f£ Table 1 -tht only 11% of the
_applications from few lfudent& for foundetion courees 'are for T100.
If the Course Team is -uccea-ful a much larger proportion of
ntudcnte who c'urrently apply for other foundation courées in the
University (i.e.. in the Sooial. Science, Science, Arts and

Mathematics Faculties) will also apply for J101. > -

Ade
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¢ averaged over 197741979. (Note the percentage’ figur'es

» .‘
: ” quoted are approximate only (o .the nearest integer.)
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“Detailed inforgation on studgnt' abilities prior to course -
. , a LY . . L] -
commencement is not available. The only available ‘institutional
: : ~ : ‘ .
, rese&rch data.list student characteristics, such as age, occupation,

o, ..
sex‘-\ﬂrevﬂzua ciual%ﬁcaqtions, etc‘. or describe student, performance

-

on'a particular course e.g., number of assignments passed, number

‘ of. students taking the exam, average exam scores, etr.. What these

- L] -

. -ki,nds of data do not tell the course deaig_nexf‘dis, what skills the

students are likely to poasess at the Ybeginning of the course, or

how they will feapond to ;lifférqm\t teaching strategies. In other

'words, the existing survey data are not suffici eni:ly'ﬁedictive.
. L o
To overcome these difficulties the Course 'l‘eam has decided to

- - “ -

adopt a three-nm‘t strategy aimed at ensuring ;l:hat the course
material is tailored as closely as possible to ‘the learning

requi rements of its studentg_. .

L
’.

' - ’
The first part of the strategy is a skills survey aimed at -
.. N ,l . - l
providing quantitativerinformation about the likely entry skills

and learning abili&f T101 students. The intended function of

. [y

this information ia to provide some guidelines for setting

L)
*

'standardu in an area fraught with uncertainty, conflictingd opinions

-

and myths. . _ .

Thé second part is a scheme for developmentally téstirg the

' teaching_ material for the first six study weeks of the course in

draft form. The first six study weeks are curcual to successful
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study of the entire .course 51nce they will 'lay the foundatiens v

-

of the'baaic numeracy aﬂd literacy skills 1n addition to

introdpcing students to some importanf, technelogical activity
areas. The results obtained from the developmental testing will
) ’ N ! -
-
be used to ratﬁfy or revise as necessary the findings from the

skills survey. ‘ ‘ A

LY

The third part of thé st\at.egy is, %ong-term course evaluation

prcgramme with the aim of assessing the effectxveness of the
- ¥ :

teaching in th‘e course,and retrospectively idehtifylng leaming
diffi;culties‘;_enccuntereq -bj the students. It is recqgnised (that
t.he previous i:wo‘ apl;roaches (a pre-course skillis survey and.
devﬂopmental testing of perts of the course) although useful for
eétablishing reference points,* are unlikely in themselves to .

2

enable the Course Team to Produde‘the best possible course on a
. - [] [ . - ‘

o .
first attenipt._/. It will be {necessary to assess:the effectiveness

of’ﬁe course as a whole in its Yinal p"olished form -apd to\make N/
" modificationq, t&b‘ox‘ this reason a Course Evaluation Tealn has

'been estabhsl& with the reaponaiba.lity for collecting feedback

’ -
from studente on all a7pects of the cours'e during its firs{/year Jof

presentation, (1980). The mesulting feedback data,will be the basis

for modi fying the course as necessary during the second year (1981),

.. P ?

.and ‘for re-presenting a revised course in the. third -year (1982)

[N

It is hoped that fhe rear:l.sed course will be matched sufficiently

closély to studente' learning requirements for it to be able to

run substantially unchanged for six years. '

' - . '\f'.

- . .
- adfin
® - -

In due course reports will be produced discugsing@ -results

of 'the second and third parts of the Course Team strategy. This

| 9 .,
. &

N



g . . . . - . ]

. ¢ - . : N ..
[3 M . ;
. - . .
,

paper is concerned with the first part: the‘kkills Survey.

~ s

ot _)‘

THE SURVEY METHOD ¢ ° .

2 The aim of the survey

A . . ;. ”
‘l'

The two skills of literacy and numeracy referred to above were

~

_nir identified as beiﬁg ofrimpof%ance'to the :tuay of technology. Of

- these, nimeracy was {elt to be a particularly important topic for
inves£igq;i;§}because the ability to solve problems numerically is
considered to be one of the mdét'impoftang skills o}'technologists;

* it is aléo a skill which has baused_difficulties for students on

. .o . . . ”

- the cpnfent Technology Foundation Course. Moreover, within the

~

Open Univeégity as a whole, mathematics seem to be a stumbling

%‘ock’for students inh as much as courses with Qubltaﬁtial mathematicgs
\

e
have higher withdrawal rates than courses with littlé or nonef More
fundamental ‘evén than basic numeracy are the algorithmic skllls

\\quuiréd to_carry out the computations involved once the problems

have been appropriately fxpressed. The aim of the survey was to
. provide the Course Team with detafiéd useful information about

students' entry level algorithmic skills and learning capab111t1es

in areas relevant to ‘the suhﬁect matter.proposed for the beginning

of the course: e . ' -

(1) Basic Arithmetic, including addition, subtraction,

multiplication and division, negative numbers, precedence

of operators’and brackets. ' -

P

Ty ) ) . : ' . )
(2) Fractions and Rétios, including additioﬁf subtraction;

a- A ’.. A .
3 - -y multiplication .and division of fractipons and the conversion
’ of .fractions *to ratios dand vice-versa. P
P
" . P
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(1) Percentages, including dalculating percentages,

converting percentages to fractions and vice-versa and ' .

percentages to decimals and vice-versa. . _ '

L

(%) Decimals, including converting fractions to decimals
_.. .. 7 co . - »

and vice-versa, multiplication and divis@on of decimals

. - »

o

and roﬁnding, truncating and, significant figures: - :

(5) Areas and Volumes, including calculating the areas of

rectangles, parallelograms, triangles and circles, the

surface areas of simple solids and the, volumes of simple -

~
SOlidq. i . ) *-1 .
‘ -

(6) Graphs, including plotting and reading coordinates and

plotting graphs. o ) o \

£ : s

Withi &f these six areas the Course Team wanted answers . ]
to four ques ‘-
(1) ‘What proportion of the sample targéﬁ population are able to

carry out simple calculations without any help from T101?
.(2) What proportion of the sample ara able to perform the

calculations with only a 'brief reminder'? . ' "
(1) What proportion of the sample required detailed teaching in &

order to learn (or relearn) the algorithmic skills required

to perform the calculations? T ' )

*

(4) " How much time is lpeﬁt studying the detailed teachirlg? 7
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Design of the quebtionnaire, -

A séparate questionnaire was prepared for each of the six
. R
areas and was divided into a number of blocks of calculations.
. ;

Each block covered three or more subsk{lfs of the general skill

being assessed. : L .

For example, in the Basft Arithmetic questionnaire; the first'
block assessed simple addition, subtraction, multiplication, and

division; the second assessed the use of 'negati@e numbers'; the

- third ‘precedence of operatorst!; and the foﬁrth block assesgfd the

.

- a
use of brackets. .

-

Students were asked to tackle all the blocks of calculations at
the beginning of a questionnaire, éhen.to mark theitr answers to the
first block. If they got them all right they proceeded to mark
Eheir answer;'to the éeéoﬂd block. If they got any wrong or were

uriable to do any of the calculations in the first block they were

directed to a brief reminder of how to do those kinds of calculations,

then to another similar set of calculawions to tackle. If they got
. ) . ) . .

all the talculations right after the brief reminder they were asked,

v — 1 ) )

to-;}oceed with'qarking their answers to the second block. Otherwise

they were asked to study some detailed teathing and to attempt a

-~ .

further set of calculations. The detailed teaching material used
F RN ot '

was partly culled from a variety of existing OU and other sources’

and partly prepared especimnlly for the survey where none of the

-~ -

_exigting material seemed suitable. After marking their answers

L

. to the ‘third set of calculations‘ﬁhey were asked to proceed with

marking their answers to the next block. This procedure, which(waa

-

r
e

repeated for each block in turn, is summarised in Figure 1.

[
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Séudents were also asked to record thg amount of time they

spént studying the detailed teaching and‘angwerihg the problems

» . ' ) .
which followed it. S -
) | L . .
» & ’ . ! "
~- a ‘ ) \ * -
Selection.of the samples population I |

) K

<
L] .

There was; at the tite of carrying out the \survey, no pool of

¥ - '/°

applicants for the course which could be sampled for thexr pre~cburse
skills or learniﬁg capabiliéQes. Such a pool will not be available
until late 1979, i. e., when the course w111 be almost ready for

presentatidn. Instead a sample population ad to be defxned which
/ -

would be as representative as possible of thé kinds“'of student T101
. . .

\ -

is intended to attract. The target student population was

identified as the present range of students who apply for T100 plus

a larger proportion than at present of students who are attracted

v
Q s

to the Social Science Foundation Course, D101. This is not to say

that the Course Téam hope'tqllyre students away from the Socialf:
Scieg;es but rather it is hoped that more students will take both a |
Social §cieﬂhe and a Technology Foundation Course. It was decidéd
therefore to look at students wﬂ; had been offered a plaoe on either

T100 or D101 and who were waiting for their course to begin. Only new

students (i.e., those commencing their first year,df study as Open

University undergraduates) were regarded as relevant subjects for

the study._ This was-becausé T101 will be orien%ed primarily ,towards

the requirements of students with no previous experience of university

-



Table 2.

Percentage Withdrawal of New Students from T100 at

. * //

.

S 3. 12. 77 by Educétional Qualifications.

-

Educational Pgrcentage of students
Qualifications. . in this. category who
* have withdrawn from .
$ the course
. B yVd )
No formal L5
- - 1
L
CSE/RSA 50
¢
0! level 1-4 30
o *
Yo' level 5+ 28 N
IAT level 1 22 '
- - —- ~
J|
. PAY 24 . 22 -
GNC or OND ‘ 2k
e
HNC or HND 16
Teachers Cert. 13 .
. A
Univ. Diploma 15
Univ. Degree. 17 .
No data ' 11
/

.

7
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et e e =+ ——
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level stuQ?. Consequently, it is necessary to pase the design of

r -~
the teaching haterials on the skills and capabilitiesiof new

students rather than those already in the Oan University learning
4 ‘ R

L]
-

- system. ' . . o ) , .

It was decided not to survéy the wﬁble body of new students
N . - ~ ] -
~ i Al . .
registered for both T100 and D101.sincé many of those can be
. ’ ’ , “ . ~ a
expected to possess quite sophisticated -numeracy skilla. The aim

of the study whs to identiiy'the lowest likely levels of entry
¢
skills and learning capabilities of potential T101 students in order

[}

to determine the starting level'and learfiing gradient for such skills

_ in the course. Applicaﬁts for Open University courses are asked to

[N
L4 v

indicate which of a number of educational qualification categories,

they fifliﬁto on entry. Table 2 lists these educational categories

BN

in the left-hand column. ‘

.

. The Table shows the proportion of new students who had:Withdrawn
from T100 in 1977 by the end of the course expressed as '‘a percentage,

.of the total number of new students who had paid their course fees.

From this Table it can be seen that there'is a tendency-for students

| with few educational qualifications to withdraw from T100 in greater

prqportions éhan those with rather more qualifications.

R *
g .

It waa%ﬂecided to include students in the lowest threé’categories
] I .. ' .

e

R ’ . L.
only in thetsample. The sample population therefore was all 2279

" of the_new gludents who had registered for either T100 or D101 in 1978

-
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(1) Students with no formal educational qualifications.

r

[

1

(2) Studerts having a CSE, RSA or school leaving

certificqte in one or more subjects.

(1) Students with GCE '0¢ level, CSE '0' grade, school

certificate or equivalent in 1-4 subjacts.

4

*

and who fell into one of the following.three educational catégories:

-

[N
Table 1 shows the proportions of students in each of these

categories as a percentage of the total intake of.newly registered

students to both T100 and D101 in 1977. It is apparent from the

ivTable that thé proportions wer
’ .

»

w

-

LY

4

-
3

P

>

e approximately the same for both cases.

Propoftions of Newly Registered Student Intake i? 1977

v

ﬁ‘Taﬁle ¥.
t»d—. in Different Educational-Categories.
. /
L] L) ‘ '
. F -~
- * X *
. Educational - COURSES .
N — o
_ Qualifications * T100 D101 N
. , .
“ . No formal 11% 10%
) .
C | csmEA ; % u%
& € - .
1=k 10" levels 13% 10%
T Total ”"28% 2h% |
.
A

Vi
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Administration of the sur\rex_

-

It was decided that it would be impracticable to ask any student

-

to attempt more than one questionnaire because of'the amﬁunt of time
. s : | t
requirpd to answer each one. Pilot tests indicated that, for those

students who had to work tt;rough al'l. the detailed teac:hing and the

accompanying probl.ems, each ‘questionnaire required approximately *

2& hours study time to complete. Accorc}ingly“/the sample population

\ was split into six equally sized groups each group receiving a -

- ' different 'que'séiom‘mire. Within each group the 'i:hr;ee educational

o
categories sampled were represented in the same propé‘rtioné as in
the sample 'popula.ti..on as a whole. Each qq‘est:lonna'ire was accompanied
by a coireringlletter which expiained the aimé of the survey.. It also

invited the recepient to return the questionnaire blank if they were .

-
.

. . . *
unable to complete it for sc;e reason, but to specify what those ‘

reasons were. No inducement. té; respond was offered 2ther than
. an appeal to their altruism. :

- ' : . o

1. [ 19

. Yy ' .
‘ The first two. questionnaires were mailed to students. in November !

f

1977 and the remainder were sent &as ‘ as they were ready. The

last one was despatched at‘fthe beginning of February 1978. ¢

. THE SURVEY RESULTS /

‘ ‘Response rate | T e
t \ N : - N ! ' t .
A .

® ) ) o ‘

+ The response g_éte for completed returned questionnaires declih_e‘d

gradually. fr‘oﬁi 66?6‘ to 57%' with a mean response rate. of appfoxi&tatelﬁr '
62%. This decline can p't.w.imbly b;a expldined &3: the fact th!lt |
'foutidaf;'ion cour;es hegin ir! early February and in addition to the
actual course téx_ts, students receive a large volume of material

. . . . \ .
*  from their regional office and other OU sources. Consegjjuently, the

' 31 ng




LI X% . . . oA

L

I

later questionnaires would have been in increaﬁi:g competition with

. other moré pressing material for the itudents' attention.
- - . ‘e . ) . * . '
L4 .. - i - ' R . ,
‘- Of the 38% who did not return a completed questionnaire, some

responded to our invitation to return it blank with an explanation.
'

These responses were b?lstered by additional comments volunteered

by students who had returned completed quest10nna1res.' The 1qter-

pretation and classification of such open-ended \feedback was to a

v

large extent arbitrary. Many responses contained multiple reasons

for non-return. However the following four categories emerged as

4
L] L]

. the major relevant ones:-

.

(1) Those\:ho regarded the exercises as too daunting to attempt
) } .

and those whohattempted them.anyway and wrote to us telling
[ . .
us how difficult they were (28 responses).
. ¢ | f ¢
(2) Thome who for personal reasons such.as illness, changing job,

#moving home, etc. were unable to .find the time to coﬂ?ieté
»

the questignnéire (21 responses).

¢

(3) Those who did not understand what they had been asked “to

-r

do (9 responses). ) v e

A

(4) Those who regarded ‘the exercises -set as too trivial to be
. S - . '
worthy of an attempt and those who attempted them anyway

. “ but wrotg to us telling us how easy they were (7 responses).

- .
\\“ " The misunderstanding$ referred to in aategory 3 ‘above were
almost entirely due to the fact “that the n1o;43tudents who received

a questionnaire assumed that we had sent it to them by mistake. Many .

e et )

of these respondents told us that their difficulties with L .

. mathematics had, contributed. to their decision never to take a
technology course. This is interéstfng because such students are
- - Pi
precisely the kind we are t ng to encourage to study T101.-
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Performance d.ifferences associated with course preference )
V4 LEAN . , )

~- . -~ .

Differencegs between the T100 and D101 sdudents “are spd\m in

Figure 2. It can be seen from the figure that on average about 15% y

more T100 students than D104 students got all thegroblems right on

their first try. In most cases this diffeérence was reduced to about

. 9% by the reminder and further reduced to about 6% by the detailed °

Lt
L » -

]

ﬁeachihg. The two exceptions to this trend were the Fractions and
Ra:i‘.ios questionneire end the Percentages questiﬁom')aire. On the

Fractions and Ratios que;‘\;iibri;mire, the ini\iai' difference between
T100 and D101 students wad"'fairl'y small (8%) m;d it showed little

change after either the reminder or the detailed #eaching. On the

! - .
Percentages queationneire, ‘a larger initial difference of 21% was
. N
reduced to 16% by the reminder and to 11% by the detailed teeching.
P T o .

Performance differences associated with educational ‘cLualifications
N v . a . ,I

- Performance {f‘ferences assoeieted with differences in educational

»

«quelificetiom are shown in Figure 3. On four of the six -questionnaires,

*

a larger proportion of re:pondents in the 1—4 '0' level cetegory got

L] N

all the answers right on ‘thei._r fimt tr‘y than did respondents in _ .

— ‘ - e,
either of the other twn categoriess on the Graphe questiom’naire, the
‘ -
difference between the 1-4 'O' ‘levels: and the "no quel:tﬂcetiens" .

category was only 1%.' On the two queationneires where the performance

. - . .

of the 1-4 '0' levels group was not the Best, Decimels and Areasand

£
Volumes, the’differencea,between all three cetegeries were less than

-~ T ' ] ) . 1A * * ' . -
3%. - Surprisingly, respendents with no formal qualifications. did
slightly befter than students in the CSE/RSA category on the’ Ifirgt )

try. in_five pf the six questiommaires.

. -

) . T N
. N ~ . . . .
There was some tendency for: performance differences between .
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categorieé to Se reduced on successive trigas, méét notably in  the
Basic Afithmefic questionnairé. It is important to note, hoﬁever,
Y, that in the Percentages questionnAir;, the ;nitiaL 10% 1ead
?stAblished by the 14 '0O¢ lev;is group w;s barely diminished :
despite the fact that the other two groups cgnferged. Similarly .
PP in the Graphs questiomnaire, ghe 1;4 t0! levels and the no
quaiific.ations groups began with' an gpproximatgly 6% lead over the

CSE/RSA group, a lead which they retained throughout successive tries.

’
.
I o

Overall performance results

Figure 4 summarises thé'overall performance results of the study.
Fok‘each questionnaire, it shows the proportion of respondents who
got all of. the problems right on the first try, after the reminder, *

3

| and following the detailed teaching.

It can be seen from Fiéure 4 that the reminders were in all cases
effective, producing on average, é 20% increase in the proportion
' . of réssondents ag}e to get all the problems right on their seocpnd
try. The effects of the detaileé teaching were less clear. Although
moderately effective on the Basic Arithmetic and Decimals quéstionnaires,
the ovéqall increase in the proportion of students able to get all the
proﬁlems right after the détmiled“feaching, was on average,;less than
5%. This left. some 10% of the respondents still unable to-answer the

Qroblems correctly even after being exposed to the detailed %éaching.

Overall approximately 35% of the respondents did not get all the

o
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problems right on their first try. Assuming the respondents to be
- - . 0’
representative of the sample population, this suggests that 15%

. -

of all new T100 anl D101 students in the three educational .
categories sampl | need some help with the kinds of problems.-et.
From Table 3 i ‘can be seen that students in the educational
categonies:sampled'copstitute 26% of the copbined intake of new

'y . o £

students to T100 and'D101. Thus the'proportion of ‘new students
P

entering these courses who need helnywith basic mathematical skills
“

is 35% of 26% or just over 9% of the total intake of new students

into T100 and D101:

DISCUSSION OF THE RESULTS

In general the resulta of the study indicate that the algorithmic

skills prenent difficulties for a significant proportion of students

, in the categories sampled, particuiarly for those with few or no

acadeyic qualifications and -those who have indicated a preference

for mocial science rather than technology courses. The fact that

‘some (38%) of the students selected for the survey sample did not

respond obviously has ihpiications for the representativeness of the

results obtained and for ihe validity of any conclusions drawn from
those results. Although meagre, the open-ended feedback suggests
that a major reason fof non-response to the survey was a desire by
individuals not to reveal th;ir lack of numeracy skills. The

feedback also suggests that students with numeracy problems

L

deliberately avoid the present Technology Foundatidn Course precisely

[

because of this weakmess. In other words, the performance of those
\

students who responded  is probably better on average than the actual
mean performqncq'capnbility of the whole sample. In addition, it

¢ " [

.
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seems ‘reasonable to Suppose that numeracy problems are not confined

4 - ¢

to students in the categories sampledfand that the problem is
even greater than indicated by the survey results. For example,

students with-only one&'A' level or evén a degree in an area not

requiring‘puméracy may have problems with mathematics. Similarly;

1y

students who currently register for the Arts Foundation Course may
do so .partly because they are reassured by its essentially non-~

mathematical Byllabus.

4

-

The ineffectiveness of the detailed teaching used inffje survey
. -

is of particular concern to curfiqplum designers. As stated in the

in;roduction, the matbripl was drawn partly from a range of Open

»

University sources and partly generated especially fof the survey.
“One opvious problem with the detailed teaching was the absence of

practise exercises. Several respondents remarked that they believed

they could have done better given more time to practice' the skills
being taught. Others actually told us that they had borrowed *Teach

Yourself Mathematics" types of books and set themselves practise

o . 'S

exercises.-

v Applying a 90% criterion-level to the results it has been possible
. »

? . .
to make firm recommendations to the Course Team about the level of

. teaching which should be provided in T101 for each of the skills

[y

surveyed. These fecommendationq correspond to the three leveis of
teaching provided in the questionnaires: none; a brief reminderj
detailed teaching. Thus if 90% or more of the respondents got all.
of‘the problems in a particular block right on the first try then

the recommendation for providing no teaching was made. If less than

0"#}}. v ’
90% got all the problems in a block right on the first try then the

v

3
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recommendation was for the provision of a brief reminder. Similarly

if less than 90% of thesrespondents who tried the problems after the

. -
reminder got them-all right then a recommendation was made to the .

Course Team for detailed teaching of the skill covered in that block. *

In the light of the survey finding that on average 10% of the
respondents were still unfible to get all the‘problemeright after

the detailed teaching, four further recommendations have been made:-

i N\

(1) Numeracy teaching should be integrated into the. course material

in a meaningful way. Because the course is designed tb'bex

&

issue aﬁd.probleﬁ oriented, the need for calculaﬁions will "\
arise naturally from topics discussed, cdhcepts taught, and
evidence evaluated. It is anticipated that this integrgtiéh

will be more motivating, than for example, the kind of

preparatory mathematics booklets used on other Foundation Courses.

" : 4 . :
(2) Mathematical topics should be taught via the use of a calculator.

This will allow students to tackle problems using realistic
data right from the start without having to go through the

- M f
tedious process of long computations. It §s self-evident that

students will have to be taught how to use the calculator in
. *

a sensible mamner.

& -, . .
(3) The first six weeks worth of course work which cdntains the

' bulk of the basic numeracy teaching should be mailed to students

early, so that instead of six weékb new students Qill have the

option of spending two to three months practising.andocohsolidating

~

their basic mumeracy skills.

L)
Fa .

(4) Optional practiaé~exerciaea should be provided for the minority

¢« 33
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of students who still have difficulty after the detailed
teaching but it should be stressed that?these are additional
“to the‘course workload. That is to say, the .Course Team shoul

4

~ not take the learning requirements of these stddents as its
" baseline for'developing numeracy skills but it should provide

‘extra optional helpisor the few who need it. :
R ! .

A number of important'assumptions underlie the wap in which the .
Numeracy Study has been carried out. These concern the representativeness
of the sample selected, the'extent to which the material used iﬁ_the
questionnaires is likely to correspond to the teaching material used
in the course, the validity of the comparisons drawn between different

groups within'fie samplé and the reliability of the data obtained.

A}
‘

It has been assuméd that the selected sample is rqprééentative
of the future student intake into the new course. There is of course
ah unavoidable conflict built into this approach. On the one hand,

it was our intention to establish what the skills and learning

capabilities of future T101 studentswill be immediately prior to their

. . L] ‘
entry into the course. On the other hand, we wanted the information

sufficiéntly far in advance of the commencémqnt'of the course for it.
to be useful in the pr;paration of the instructional material to be .
used in.the.pourse. In practice this meant that the study had to be
carried out two years before the course is due to be prg;entedyﬁo

the first students. Anyﬁ;ttanpt to base the design of new instructional
material on the known skills and abilities of future students seems
likelff;o encounter this problem unless the’ candidates are carefully )

" selected for theixr suitability to undertake the course. This latter »

approach is quite common, but it is arguable that students are then

being matched to the teaching material -~ an approach which is quite



-t

‘v

antithetical to the spirit and aims of the Open University.

v

The problems posed and the teaching material providee in the
questionnaires wefe each pres;;ted in'a pure, abstracl'form divoféed
from any practical applicatien. But technolqgigts use mathematics
as a tool for tackling real problems. Consequently, in T101
mathematics” will be introduced and taught in the context of practxcal
applications. On the one hand it may make it easier for students to

learn the basic numeracy skills if they can see their relevance and
v 1

usefulness and apply them to concrete examples. Alternatively, .
students may encounter-additionar‘difficulties as a feselp of having

to learn how to interpret and remodel prgélems so that they can be
handled mathematically. Consequently, theggindings of the Numeracy
Study can only be taken as a very roegh"gﬂide to the likely performance
capabilities and learning difficulties of students acfually studying

the course.

It has been assumed that the student ggoups tackling the various

questionnaires were evenly matched in terms of their skills and §_

learning abilities and that compnriaons_bétween groups are thus valid.

It is impossible to be certain that the groups-ere matched unless

individuals are assigned to them on the basis of their known skills

and ebilities. Sieé& these are what we wish to measure and to do so

we have* to divide the students into groups first there is clearly a
conflict here. The best we can do is assume that within each of the
three educational eategories identified, students have approximately

equal capabilities and skills. They can then be assigned randomly to

groups in such a way as to ensure that the relative proporitons of

students from each category are the same in all groups.



., “ - t
) FinAIlf,_it has been assumed that the respenses obtained are

.honest'end accurate. It is ¢onceivable that some students may have "
- “*.
" A

-

cheated by looking up the answers and filling these in instead of
working thﬁﬂugh the problems set themselves. Some may be11eve that,
despite our” assurance to the contrary, & high score would favourably

influence their future assessment record in the University.f

- ‘ Each of these four assumptions can be\regerdeg‘as a weakness of
the method used in the study in that they cast doubt on the'
-4;’/' reliabiiity of the data obtained and the validity of the conclusions
drawn there from. ﬁowe;er, before pessing'judgement, the method has
to be reviewed in the context in which it.was devised. The aim of
the study'was to obgein only a firat.approximation of the likely
skills and learning capabilities of potential T101 students. The
findings‘are intended to supplement the Course Team's teaching !
experiences in an area beset by anecdote. hearsay'and prejudice. As >
explained in the Introduetion,‘{he Numeracy Study is one part of a ,
. three pert strategy'for_ensuring the coordination of students' needs
with course preduction?;f;he other two parts, developmental testing
and complete course eveluation..will~provide the necessary checks
s - . on the findings of the ﬁumerecy Study. The'strength of fhe Numeracy
Study is that it is ;redicfiée. It provides information about
" students' likely learning needs sufficiently far in advance to be
useful in the preparation of the course. The other-two methods are
neceaaarilf post hoc in their‘orientation. They can only provide
information about the suitability of material which has already been

epared. - ) - .t

In conclusion, we'believe'ihat the findings of the Numeracy' Study

.~
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demonstrate the importance of ;a;rying out a sygteﬁatic_e&aluation
of critical learner skil{s_ad a pre~requisite ?o fhe design of
instructional material. Without the knowiedge’, gen:rated by the
study, the TiOI Course Team would have been in great danger of -
Selecting an ipit;éi skill level and subsequent learning gradient
which would be too great for at ieast 9% of the new students for

" whom the course is being ;repared. It is hoped that other

course designers at the Open Universi¥y and'eisékhere will be
encouraged to uﬁ@eftake similer types of investigations. '
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