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S A classroom mathematlcal exploranon";_'
i ofthemean R o
1 Inthis article, we outhne ‘a seﬂes ofex- =
. plorations with data, spanning between 3
" andslessons, to develop conceptual=u'
- derstanding of the mean. These explo-
:' rations were field tested with 5thiclass.
chlldren in Limerick city schools. :
Whlle various réal contexts couldbe - ©
used, this article focuseson an activi- =
ty which examines the accuracy.of
the assertion that 4 person’s footis = =
the same length as their forearm:.. =i

Lessoni1 -

Prior to startmg these explo-
- rations; we: have found it usefulto | =

(a) revise the procedure forround- - = =
~ing d.eamal numbers and (b) place. S

children in'even groups (e.g.40r6 =
ina group) ‘From our' eXperfence, i
 we found that steps 1-8 take one * L
“class period; steps:o- 10d secdnd and eI
11-14 a third class perlod :
i Presentthe claim: The Iength of: the L
;- -human foot is the same Iength ias thehu— i

; "man forearm,_ SlE
G Dlscuss the claim: |s the clalm true or

3 fal$e7 Why" ‘Have chlldre,n record‘then‘
i i .bellefs '

However‘ i ; i i HE R T i
FHEEE Qrder for i :Physual de=term|natron ofthe mean to e
- puplls tomake a: :E. g testthe assertlon : ol
e “smooth transitionto |
_gsecondary educatwon partlcularly inlight .
of the introduction of Project Maths, they
:fneed toreally un-derstand the concept of 3
'mean __ i i ]
So, yhatis |nvoEved i 'ynder_standmg_:
‘the mean? Three types: of understanding
_§|s requlred namely prqcedural under- i
“standings relating'to the’ algorlthm, i
“conceptual understanding of what the -
mean re.presehts, and functlonal under—- :
standing of why we use the mean (i.e.to
“summarise a set of data) !
 Research has shown that itisimpor-
‘tantto postpone the ntrod’uctlbn of the
:falgorlthm until children have a conceptu-
;Eal understandlng o‘f the mean

~“One of the first statisti-
 ‘cal measures children en- -

:.counter wn;hm the strand of Data |s th
: (arlthmetlc) mean The meaniis com
“monly callqd the average in prlmary
. classrooms. |
- ThePr mary School Mathematlcs
E Currlcu]um (PSMC 1990: 109) introduces
i the mean in sth class. The procedure for
. finding the mean is relatively simple a
~‘is commonly referred to as “add themall
: ‘upand: ‘divide by the number of -
. numbers’, Research indicates tha__t the:
““majority of children can:‘compute th
! ‘mean without understanding what: thi
:-mean repreSeht‘s and when you mlght
useit. The: Gnly reference to the mean'in
ithe PSMC |s to the algorlthfmc pbee&ur :

he mean value forthe Iength of a foot i
n each group) through 'thefollowmg
eqlie:nce of activities: ' i
xplain that each group w _;expiore g
w(hether, foritheir - group; the Iength of
their feet is the same as the length of
their forearms. Present each s;hlld W|th
two strips of paper.
Have each child measure thenr foot and
cut:a strip of paper that matches the
length of their foot. foeh
n'3gfoups, récord and dlscuss the dlf—
ferent lengths. What: was the short-
estlldngest foot? ::
: ncourage each grouptoscome up wnth
i ohg v_alue that falrly_tepreeents_the :

———

Image 1: Tamn; T
the individyal _ ?-‘. = ¥
papers 5tmps L = _ .
representmg the ‘:‘ %
“foot,length of r
each group -
"4 : Imhage 2:
2 Copupadring the
) paper strips
representing the
e mean foot and
forearm length

- for a group

[ Ll A




-Iehgth of aifoot in their grodp. We call-:

‘this a representative value, Have each
group record their representative:val-

‘ue and be prepared to-share and justi- -

fy their particular.value: [We found:
children tend to use the most fre-
quently occurring value (i.e. the - =~
mode) or a value that falls in the mlcl-

. ‘dle of the range of values (i. e the
‘midrange)].- ;

5. Explam that they are gomg to ﬁnd a
representatlve value for thelr group
“by-levelling-outthe values for their in-
dividual foot lengths.

6. In each groupt have: chlldrentapethew

. foot strips end to end (see image 1).
. Take the long t_aped strip and foldit ::
i into the number of pieces equal toithe
i number of ‘children inthe.group (i e
into four pieces of equal length |f :
there areé fourin the group):
: .7 ‘The Iength of each equal prece is the :
R .mean:
8. Extensron/dlscussmn Chrldren can

i ‘compare their-individual foot length the to i
“.1114. Using calculators, find the:mean foot

i to the mean'value and discuss why '
‘there are some foot lengths above
:-and below the mean.

Lesson 2

* The next stage, usually the second les-
. son; focuses on determiningthe mean
i length of the forearmin order to facili-

tate childreniinitesting the claim-that the :

foot'is the same'length as the forearm.

0. Repeat steps 1-8 this time focusmg on:
o we'might: o

the length of the forearm. ' =
10.Each group now:has a mean group

value for their féet and'their forearms, '

Usihg the strips.compare the values

(see image 2) and ascertain if the origi-

naliclaim was trile: In y6ur group, is
the mean fobtiéngth equal to:the
mean:arm length? Was their original
pred|ct|on correct? :
[You may find that some groups find
the means to be similar-whereas oth-
ers will-find different means. Discuss
why differences between grotips oc-
cur {(measurément and roundlng er-
rors etc )1 See Image 2

Lesson 3: Introducing the mean
algorithm

The third lesson focuses on helprng
chrldren extend from their group sam-
ple to the whole class data.

11. Discuss whetherithe claim might be
true for the entire class. Istheimean
footlength-equal to the mean.arm
length for:the:entire class? :

12. Ask how we might find the mean foot
/forearm length:for the entire class.
Would the paper strip method be ac-
curate? Easy to manage? Why7 Why
not?

At this stage of: the dlscu55|on:m each of

ithe classrooms we visited; there was at
least one child who suggested that, rather.
:'than use the paper strip method, it would

be easier to add up the [foot/forearm]
léngths for everyohe in the:class and di-
vide by the humber of people'in the class.

.- If yourclass:are:not reaching this:conclu-
“:sion by themselves (allow: a little time!), .

try the hextistep to support the children.

~ inlinking the mean algorithm to theac- -

tivities carried out:

 13.Tell the children that that you are go- . -

ing to imagine finding the mean for :
the entire class using the paper strip:

i -method Imaglne makmg the long: pa- :

per strip For everyone in‘the tlass {for
eéxample 28 children). How Iong would
the strip be? How . would youi find otit?
Thé total Iength would be the'sum of
“thelengths of each individuals
foot/forearm: imagine dividing the ' ::
“‘long strip into 28 equal pieces. To find

i thelengthof one:section after the strip -

was divided into 28 equal pieces,.di- ::
videthe totallength by 28." i,

:-and forearm fength for the entlre class
. Is the'claim true? :

Why use thls method to explore the :

imean?

Too often we Iaunch |nto teachrng the
mean by introducing the

algorithm and nev-
er discuss why

want:to
find

z;l Teaching Matters

the mean of a data set. This exploration

-helps children see the mean as one single

value:that can be usedito represent aset

. of numbers It also identifies the meanas
‘a useful measure to use if we want to

compare data sets. Determining the
mean using the paper strip method ap—
pealsto all types of learners as it givesa:

. hands-on and visual way to experience -

the:mean of a data set . This methodis a

“natural precursor to the algorithm. This
:approach also provides a.context:that:.-

children'can draw upon when exploring::’:
the properties of the mean (in particular:
propert|es 1-4 outlmed on the web ver-

“:sion of th|s article).
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- Web version: An extended version of this article in- ;
" duding transcrlpts of classroom dlscussmn is avall it
. able online.’




