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Copyright
Users of British Standards are reminded that copyright subsists in all BSI publications. No part of this publication may be
reproduced in any form without the prior permission in writing of BSL This does not prectude the free use, In the course of

implomenting the sfandard, of necessary details such as symbols and size, type or grade designations, Enquiries should be
addressed to the BSI Secxetarint.

Contraot requireaments
Attention is drawn to the fact that these recommendations do not purport to include all the necessary provisions of a contract.

Revision of British Standards

In order to keep abreast of progress in the industries concerned, British Standards are subject to petiodical review. Suggestions for

improvements will be recorded and in due course brought to the notice of the committees charged with the revision of the
standards to which they refer.

British Standards are revised, when necessary, by the issue either of amendment slips or of revised editions, It is important that
users of British Standards should ascertain that they are in possession of the latest amendments of editions. Full information on
all BSI publications, numbering over 6000, will be found in the British Standards Yearbook, This information is supplemented by
detalls published each month in BSI News of new publications, revisions and amendments.

BS! News ls available to Subscribing Members of the Institution, All other publications may be purchased direct from Sales
Department. Enquiries concerning subscribing membership, which has considerable advantages, will be welcomed, and should be
made to Subscriptions Department, Both departments are located at:

101 Pentonville Road, London N1 9ND (Tslephone 01-837 8801; Telex 23218).

The following BSI references relate to the work on these recommendations:
Cominittee reference M/120 Draft for comment 71/61721

Co-operating organizations

The committee entrusted with the preparation of these recommendations consists of representatives from the following
Government departments and scientific and industrial organizations:

Association of Teachers in Colleges and Joint Executive Committee of the Associations of
Departments of Education Head Masters,-Head Mistresses, Assistant

Association of Teachers of Mathematics Masters and Assistant Mistresses

County Councils’ Association Mathematical Association

Department of Education and Science National Union of Teachers

Department of Trade and Industry Scientific Instrument Manufacturers’ Association

Educational Equipment Association Scottish Education Department

Independent Association of Preparatory Schools
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Foreword

These recommendations have been prepared to provide guidance to manufacturers and suppliers of equipmient,
and to facilitate the purchase by local education authorities and schools of suitable equipment for teaching the
use of the metric system of measurement. :

It is recommended that scales, where incorporated, should be exclusively in the metric system as the additional
provision of imperial scaling would encourage conversion which is not desirable for educational reasons.

These recommendations do not purport to cover all items of equipment for teaching the metric system; some
items are of great value but are not appropriate to a significant degree of standardization. Furthermore, the
teaching of the metric system to young children is a comparatively new requirement and further experience is
necessary before it would be useful to develop detailed specifications for the equipment.

The Technical Committee responsible for these recommendations will consider the desirability of preparing
such specifications as the need arises.

The recommendations are in seven sections:

1. General

2. Equipment for linear measurement

3. Equipment for measurement of area, and material printed in,grid patterns
4, Equipment for measurement of volume

5. Equipment for measurement of mass and weight

6. Equipment for measurement of force

7. Equipment for the measurement of other quantities

2
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Recommendations for

Equipment for teaching the
metric system of measurement

@

1. General

1.1. Scope

These recommendations describe the range and the most important features required of equipment for teaching
the use of the metric system of measurement (International System of units, identified internationally as ‘SI) in
schools in preparation for the full use of SI in the later stages

NOTE, The titles of the British Standards referred to in these recommondations are listed on the inside back cover.

1.2 Basis of the recommendations
The following factors have been taken into account in formulating these recommendations,

1.2.1 Age of pupils, The age range of the pupils for whose teaching the equipment has been designed is taken
to be 5-13 years although in certaln cases the equipment could be useful for older pupils.

1.2.2 Accuracy of equipment, Practical experience has been found to be an essential element in learning; in
participating in practical experience ih the field of measurement, pupils will be seeking relationships between
quantities, The recommendations include guidance to the appropriate dogree of accuracy of equipmont necessary
for the discovery of-such relationships.

123 Cost, The recommendations have been prepared with educational requirements primarily in mind; it has
been recognized that in some cases certain types of school equipment are manufactured by makers of similar
items designed for the industrial or consumer market and that the-educational market forms a minor part o’ the
output of the manufacturers. Therefore where possible recommendations have been aligned with items having
uses ontside the educational field. Notwithstanding this, there is a need for items of equipment that meet solely
oducational requirements. In all cases manufacturing tolerances have been set as wide as possible consistent with
educational needs,

1.24 Durability. The importance of this factor needs no amplification..

1.2.5 Legibility of scales. It is of particular importance to young children for scales to be legibly and boldly
marked, figured and lettered to facilitate reading and that pointers, where used, should accurately indicate a
position on the scale and be easily and quickly visible, The recommendations given in BS 3693 are designed to
achieve these ends and should be followed. When marking letters ‘a’ and ‘g’ on equipment open type lotters, viz
‘o and ‘g’ should be used,
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1.2.6 Safety. Exposed metal edges and hooks and those edges likely to become exposed as a result of minor
damage should be free from sharpness and burr, Where the fracture of plastics materials would result in sharp
edges, the thickness of the sections should be suf ficient to withstand without fracture such rough treatment as
being dropped from table height.
Any coating materials used on equipment should be harmless to health. Lead and other poisonous substances

must lnot be present in excess of the amounts allowed by the Toy Safety Regulations, 1967 (SI No. 1157),
namely:

a. lead or any component of lead calculated as the element (Pb) which exceeds 5000 p.p.m. by weight of the
dry paint film;

b. arsenic or any component of arsenic calculated as the element (As) which exceeds 250 p.p.m. by weight of
the dry paint film; '
¢. soluble antimony, barium, cadmium or chromium or any soluble component of these elements whichk

__exceeds 250 p.p.m. by weight of the dry paint film.
A The Regulations referred to above are about to be superseded by the Toys Safety

Regulations 1974 (SI No. 1367) and, inter alis, affect the permitted amounts in paint
of arsenic, mercury, lead, cadmium and barium. The effective dates for these changes
are, for manufacturers and importers, 1 April 1975 and, for other sellers, 1 October 1975,

As appropriate on those dates, the second paragraph and its three items are to be considered
as amended to read as follows:

‘Any coating materials used on equipment should be harmless to health, Lead and other
polsonous substances must not be present in excess of the proportions allowed by the Toy
Safety Regulations, 1974 (SI No. 1367), namely:

a. lead or any compound of lead, so that the proportion (by weight) of lead calculated
as the element Pb exceeds 2,500 p.p.m. of the dry paint film.

b. soluble arsenic or any soluble compound of arsenic, so that the proportion (by weight)
of arsenic calculated as such exceeds 100 p.p.m. of the dry paint film.

¢, soluble cadmium or any soluble compound of cadmium, so that the proportion (by
welght) of cadmium calculated as such exceeds 100 p.p.m. of the dry paint film,

d. soluble barium or any soluble compound of barium, so that the proportion (by weight)
of barium calculated as such exceeds 500 p.p.m. of the dry paint film.

e. soluble antimony or chromium or any soluble compound of either of those elements,
so that the proportion (by weight) of the element calculated as such exceeds 250 p.p.m. of
the dry paint film,

/. soluble mercury or any soluble compound of mercury, so that the proportion (by
weight) of mercury calculated as such exceeds 100.p.p.m. of the dry paint film.",

“For equipment known 1o be liable to be sucked by young children, such as building bricks, rules and rulers,
where the effect of sallva can cause transference of dye from the article to the skin, either:

(1) any dyes used to colour them shall be selected from those listed in Schedule 1 of the Colouring Matter in
Food Regulations, or

(2) the equipment, when tested in accordance with BS 3661/12, shall not give a numerical rating for the
change in colour of less than 4 or of staining of less than 3, The undyed cloths used in the tests shall be one piece
each of cotton and wool,

Plasticizers and ‘substances other than the dyes mentioned above, that can be extracted uuder normal
conditions of use in such quantities that injury may be caused to persons with whom the equipment comes into
contact, shall not be used.
2. Equipment for linear measurement,

2.1 Rules and rulers: .

“Rules and rulers should comply with the requirements of BS 4093..

.2.2 Tape measures,’ - T emm e T T el .. R
2.2.1 Vertical measuring tapes. These should consist of ribbons of suitable synthetic material and be not less
than 15 mm in width with metal or otherwise reinforced ends. Two types are recommended: .

(1) 100 cm in length, marked in centimetres and half centimetres along the right hand edge of the tape and
numbered every centimetre from 1 to 99 to the left of the marking. The reverse side should be similarly marked
with the numbers in the same order but the other way up for ease of reading. The letters ‘em’ should appear to
the left of the numbering between the ‘1° and the ‘2° (see Fig. 1).

(2) 150 cm in length, marked in centimetres, 5 millimetres and millimetres along the right hand edge of the

-tape, and numbered every centimetre from 1 to 149. The reverse side should be similarly marked and numbered
with the numbers in the same order but the other way up for ease’of reading. The letters ‘cm' should appear to

the ‘1" and the ‘2' (see Fig. 1).
ngﬁl;zﬂ gé?&:&ﬂb&if&%ﬂr ‘e.e " ’Sw €50 nhogld bg ||°mllg?!??r‘rﬁde ' and two types are recommended:
A

em in length, marked on"Both edges in centimiéifes and halt centimetres and numbered every
centimetre from 1 to 149, The reverse side should be similarly marked and numbered but with the order of the
numbers in the opposite direction. The, letters ‘em’ should appear between the ‘1" and the ‘2 on ecach side (see

Fig. 2). ~
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(2) 150 c¢m in length, marked on both edges in centimetres, 5 millimetres, and millimetres and numbered
every centimetre from 1 to 149, The reverse side should be similarly marked and numbered but with the order of
thg numbers in the opposite direction. The letters ‘cm’ should appear between the ‘1" and the ‘2’ on each side (see
Fig. 2),

223 Long flexible tapes, Long flexible tapes should be 10 m and 20 m in length and should comply with the
requirements of Clause 12 of BS 4484, Part 1.

2,24 Land chains, Land chains should comply with the requirements of Clause 14 of BS 4484, Part 1.

2.2.5 Retractable coated steel pocket rules. These should be 2 m in length and comply with the requirements
of Clause 8 of BS 4484, Part I

2.2.6 Trundle wheels, Trundle whoels should have a circumference of 1 m, marked every § cm and numbered

at every 10 ¢cm. The markings at 50 cm and 1 m should, In addition, be prominently marked by the numbors %
and 1,

A clicking mechanism should be incorporated and should actuate once each revolution in either direction,
Trundle wheels should be constructed of materials that are resistant to warping.

22,7 Simple calipers

2.2.7.1 Rod and sliding jaw type calipers should be suitable for taking measurements of at least 50 cm to the
nearest 1 cm, and have a jaw height of at least 15 cm.

2.2.7.2 Hinged type calipers should be suitable for measuring internal and external dimensions of up to 30 cm to
the nearest 1 cm,

3. Equipment for measurement of area, and material printed'in grid patterns

3.1 Grids

3.1.1 Square grids

3.1,1.1 Gridded paper should be of Al, A2 and A4 sizes, marked separately in 1 cm, 2 cm and 5 ¢m squares.
Grids marked with 1 cm squares should also be provided with lines marked heavily every 10 cm,

3.1.1.2 Graph ruled paper should comply with the relevant roquirements of BS 4448,

3,1.1.3 Gridded cards should be of A2 and A4 sizes, marked separately in 1 cm and 2 cm squares.
3.1.1.4 Gridded transparent sheets should be of 30 cm X30 cm size, marked in 1 cm squares.
3,12 Equilateral triangular grids '

3.1.2.1 Gridded paper should be of A2 and A3 sizes, marked separately with triangles of sides 1 cm,2 cm and
3em,

3.1.2.2 Gridded cards should be of A3 size marked with triangles of 'side 2 cm, and of Al and A2 sizos marked
with triangles of sides 5 cm. . . )

3,1,2.3 Gridded transparent sheets should be of 30 cm X 30 cm size, marked with triangles of side 2 cm,
3.1.3 Concentric circular grids, Paper should be either square, of a suitable size, or of A4 sizé, marked with 10

concentric circles of diameters 2 cm, 4 cm, 6 ¢m, 8 cm, 10 cm, 12 cm, 14 ¢cm, 16 cm, 18 ¢cm and 20 cm, with
their radii marked at intervals of 15 °. .
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3.2 Peg boards and pin boards
3.2.1 Square boards with square lattice

3X 3pin, S cm spacing
4 X 4 pin, 3 cm spacing
6 X 6 pin, 2 cm spacing
11 X 11 pin, 2 cm spacing

3.2.2 Rectangular boards with square lattice
6 X 4 pin, 3 cm spacing

8 X 5 pin, 2 cm spacing
10 X 6 pin, 2 cm spacing

3,23 Rectangular board with equilateral triangular lattice. Board with 2 ¢m spacing as shown below (not to
scale).

3,24 Square board with pins in circular arrangement. A board marked with 1 cm square grid, 24 pins, regularly
spaced 'in each of two concentric circles of 10 cm and 20 cm diameter, together with one pin at the centre,
3.3 Plane shapes (tiles)

3.3.1 Plastics shapes should be firm, non-brittle and in various colours, The dimensions should be as sho“__(n in
33.1.1103.3.19.
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