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I ntroduction

My research work stems from my personal experienth home education and from my belief in
individualised, child-centred education. The asra find evidence of patterns of effective pedagog
this type of education and phenomena that destitibdind of education in mathematics.

Theoretical background

Home education encompasses a number of differpestgf learning (Lowe et al., 2002) and every home
educating family is quite unique, therefore, thegasss described in this paper should be seen gpel
possibility or one approach to home education.

What is meant bjnome educatiois the situation when parents choose to takerésiponsibility for their
children’s education and to educate them withogulae school attendance, out of institutionalized
education system (Petrie et al., 1999). Dobsong&)L8Alls itfamily-centred education

The flexibility of home education allows greateeddom in structuring days. A timetable is unneagssa
and lessons can be put off if a child is not leagreffectively for any reason. The parents are tblake
advantage of those times when their children arst mexeptive, including the evenings and weekeAts.

home, lessons are often concentrated and intensive

The focus of my research ischild-directed learning Thomas, 1998). That is, children can often choose
what they are going to study and when. By no measisuation of ‘anarchy’ or leaving children to ithe
own devices is promoted but in this approach tacation, children are not pushed to study mathematic
(or other concepts) for which they are not yet matu

By child-directed learning, we mean a situation whegreat part of time devoted to education ishethe
child’s immediate interests, although some worklsowkth drilling exercises in maths and spelling and
some fill-in workbooks for science or history cam ised, too. However, working with these workbooks,
watching the TV news, everyday life activities, diay fiction or imaginative children books alouddan
many other informal situations are often startiogngs for various kinds dearning projects

The great advantage for home educated childremeisndividual approach in their learning proce3sie
emphasis is often not on what they learn or onhiegcstandard benchmarks, but more on how they lear
and reasons why they learn this or that. This maypie of the reasons why children in home education
and their parents have relatively few problems wtbtivation (Meighan, 2001). This more “informal”
approach is much more responsive to the child’®ldgng interests. When a child asks a questiofshiee

is often mature enough for grasping the concepighon a simplified way. Learning, in this senseséen

as something very natural and continual rathergsbatething that occurs during the “school lessons”.

Earl in his dissertation work loosely cites ForttWeod (2002) when he

expresses the opinion that autonomous educatiora meal theoretical underpinning in constructivist
thinking as constructivism places the learner at ¢bntre stage as the creator and processor of the
learning. In other words, the learner defines tldeicational environment with the ‘teacher’ or
‘instructor’ in a facilitating role. (Earl, 2006, ¥6)

The constructivist theory promotes real life sitoias and these are most common in home environment.
Learning at home becomes an interactive proce$errdhan a series of tasks to be tackled. Parents
repeatedly refer to being able to ‘strike while e is hot’, to deal with problems as they afi§aomas,
1998). If children get stuck, the parents do nocped until the problem has been dealt with. Anstakies
children make, rather than creating barriers tonieg, simply inform parents of thinking processds
their children.

When a child is allowed to organise his/her ownrrlgay process, to ask questions and then look for
answers with the help of his/her parents or with tielp of various study aids, then he/she hasadbts
opportunities to develop the competencies whichukhde the main goals of general compulsory



education. These competencies could be undersithet as the ability to apply the knowledge and skills
imparted by education to real-life situations as the development of key competencies, i.e., thase th
are essential in order to participate effectivelighin society.™

It has become quite popular to say that in theréytthe key skill will be the skill how to learnchow to
acquire new knowledge. This skill requires theigbib find information, to ask appropriate quesscand

to check the answers. In that case children cam leagreat deal of what we call curriculum inforipal
even in mathematics. However, on the other hanthenaatics is considered to be the subject whicht mos
parents teach in a more formal way than other stje

My research work is an intrinsic case study asedlsl with only two children whose process of gnagpi
mathematical concepts is followed, described aradlyaad. The research questions are:

What ways do children use when they want to graspathematical concept? What kind of real-life
situations are motivational for their doing mathdms? How can discussions between two siblings
influence their mathematical development? What aulbss are there in this type of education in
mathematics?

Although some research has been done on motiviiidmome education (Fortune-Wood, 2002; Meighan,
2001), on academic achievements of children (Rotbgr2002; Ray, 2003) or on cultural-historical
background of home education (Kostelecka, 2008)pat no materials could be found on mathematics in
home education.

M ethodology

The methodology is based on the grounded theorsoapp (Strauss, Corbin, 1990). The main methods of
collecting data include observations of home edrccahildren in one family, field notes on interegti
discussions between them and with their motheringalphotos of artefacts or videotaping various
situations (when possible), doing self-reflectimms mother's dealing with the children, etc. Naliyra

face a problem of being the mother, ‘educator’ emipendent observer at the same time. From thig po
of view my work can be likened to the action resbavorks where the authors play a role of a teaahdr

a researcher at the same time.

A complementary set of data is based on a questimnrior other home educating families which |
prepared to enrich the collection of appropriat&dand for triangulation purposes. In the pilogstaf the
questionnaire, various obstacles arose. First,npar&ho have chosen this type of education forrthei
children are often quite cautious when giving infation on their educational experience. Some ahthe
do not have much trust in institutions and tryv¥oid too much contact with them. Second, some @urest

of the questionnaire were misunderstood by par&aents (usually mothers) do not know how to answe
them. It appears that discussing problems in a tadace conversation is more fruitful. Howevelstls
only possible with parents who know the researpleesonally.

Let us look at the example of misunderstandingestion. The question was as follovido your children
provide themselves with common household items {gb&img for any models for mathematics?

The usual answer walo.

But when discussing the matter, | often realizet there were various types of household itemss¢oip
measuring ingredients for cooking, measuring tap& compass) used during mathematical activities. B
they are not viewed by mothers as ,models” for reathtics. Thus, | probably will have to complement
the questionnaire with an interview with parentaaading their children at home.

Finally, | want to mention another practical probldt is quite difficult to say at any particulame which
concepts have already been grasped and at whiehdsvt is difficult to test children educatedamhally.

If we want to measure their knowledge in a usuatitational way, they may be at a disadvantage.
Consider the following story.

! Key Competencies A developing concept in generapatsory educatiorEurydice, the information network on education in
Europe, 2002, p. 31.



An eight year old girl works with numbers as bigla®36 (grams) when baking and weighing ingredients
But at the same day, during term evaluation atienpry school, she is confused by the teacher’stores
“Up to how many can you count?”

The question seems to be pointless to the chikel.dSbs not know how to answer because she has neve
tried to count up to something.

Case study

Our family has been home schooling our three oldor six years now. During these years | haeltri
various approaches to mathematics teaching. My dxperience with my oldest son could be calle@d as
transmission way of teaching (Hejny, i, 2001). We started our home education in thetfiograde, so

| bought a set of appropriate maths books from ramson Czech publisher. Every school day we went
through one page of the book, | explained new médron to my son and then he was drilling it witle t
help of tasks in the book. We did not have any jg@mis with this system but my own feeling was that
acquiring new knowledge could be done in a moreyatle way.

This progress is quite usual in home educationpbeshe differences between the school environment
and home, lots of parents start to educate childreder the impression that it can be realized dyly
following some variation of the public school cetium at home. This approach is often caetool-in-
the-homaeat internet pages intended for home school support

| started to write down various questions my younggldren asketduring the week and after a short
period of time | realised that the scope of inter@gen by preschoolers was so wide that it covered
compulsory material for school education nearlyyfuht the same time | bought a Hejny’s andita’s
book (2001 about a constructivist approach to the teachingathematics. This was the turning point of
my thinking about learning mathematics.

When my middle child started the first grade | dedi not to teach mathematics formally but to waiit f
questions and interesting situations. This is easi& than done. Sometimes the problem for measit
is difficult to determine if anything important &tually going on and to start acting (or to uskitthe
learning purposes in mathematics). As Thomas stated

What makes informal learning so difficult to pinvdwo is that parents themselves are for the most part
unaware of what their children are learning. As sgrarents remarked, it was only when they looked
back over what they had done, or kept a carefwrcethat they could see how much learning had
taken place. (Thomas, 1998)

Another problem is assessment of the child’s kndgdeof mathematics. | finally decided to copy tbets
at the end of textbooks. If my daughter solvesdhests quite successfully | am sure we are abkedp
up with traditional schools.

Above | mentioned workbooks with exercises whicmegarents use. | use them too, as they save time
for the preparation of practice materials, howevieralmost always use them in the process of
crystallisatiof} of new knowledge, not for the introduction of nkmowledge.

For informal learning it is typical that concept® @ften non-sequential and seemingly chaotic leay v
well interrelated As soon as they are completely grasped they ara&bte and prepared for application
when solving problem in real life situations.

For informal learning what Thomas (1998) cagblsrposive conversatiors typical. As Thomas states,
conversations are spontaneous and the child igjaal end active partner and s/he is almost unathate
s/he is learning. And sometimes the parents uselit@s question as a starting point for an “edicaal’
conversation and offers his/her “expert” knowledge.

2 When young children reach the age of five, they asking, on average, 30 questions an hour basethein natural
curriculum. Tolstoy suggested that the only regéotive of education was to create the habit otioomlly asking questions.
(First published in the Roland Meighan column ofal Parent, March/April 2000 under the title Biié natural curriculum'.)
http://edheretics.gn.apc.org/EHT015.htm accessedirdiB3.2007

3 Hejny, M.,Kdina, F.:Dite, Skola a matematikgChild, school and maths) . Praha, Portal 2001

4 Crystallization, according to Hejny (2004) is thet phase of the mechanism of acquiring new nadtieal knowledge when
new knowledge is being practised and connected prghious knowledge.




Some examples of purposive conversations follow.

Decimal numbers

In March 2007 my daughter (9 years 8 months old} s@arching for information on the length of the
Vltava river. In a set of maps intended for fougthders she found: Vitava river — 430,2 km

This information led to the following conversation:
(S — student, M — mother)

S: Mum, what does it mean, four hundred and tluaynma two kilometre§€omma is used in the Czech
language for a decimal point.)

M:This comma is a decimal point. It is used fomtuers we have not been dealing with yet. Wouldikeu
to know more about it?

: Yes, | would.

: What do you think? Is Vltava longer or shortiean four hundred and thirty kilometres?
: Longer.

: And is it longer than four hundred and thirtgeokilometre?

: No, it is not.

O - ) B )

: Well, the decimal point is used for a figure tth& not exactly an integer. That means somethsng i
behind the ones. Do you remember which lengthisisinaller than one kilometre?

wn

: One metre. One kilometre is a thousand of metres

M: Well, the number two in the length of the Vitaier means two tenths of a kilometre. We need to
divide one kilometre to tenths at first.

S: One tenth of a kilometre is one hundred metres.
M: And two tenths?
S: They are two hundred metres.

M:Well, the number for the Vitava length meang Wgava is four hundred and thirty kilometres and
two hundred metre long. ....

A situation one week later:

During the dinner my daughter is studying a cocadon. She is reading about the importance of wailci
for our bones and then the instruction for a cupamfoa preparation.

The conversation follows.
How much milk is a zero twenty-five of a litferolk?

. A zero point twenty-five hundredths of a lisex decimal number.
How much is a litre of milk?

. It is one thousand of millilitregl was not sure what she meant with her question)
| think it is a half of a half, so it is onearter of a litre of milk.

: Yes, you are right.

-SR-S -

| have thought it but | was not completely sure.

When my child does not ask other questions abosittdipic | do not usually deepen the concept. But m
experience has already shown that if the child etume for grasping it, he/she goes behind my
explanations and wants to know more. During thestg@veral conversations like the one mentionedeabov

5 Vlastiv &dné mapy pro prvni stupe 1 ZS ( Homeland maps for primary school), Kartografie Rra2000.



may occur and when the time for studying decimahbers in a more sophisticated way comes, the child
has usually quite exact awareness about the cancept

Conclusions

Learning at home is a type of highly individualizeducation which is very interactive and in whiah n
person takes the main part. The parent often sexwvesfacilitator for children and tries to be el at
every part of the day to facilitate children’s leiag. The process of education is interactive,nsiwe
(when proper time arises) and flexible.

As for my research, my task now is to put togetikethe data of my case study | have collectedas@nhd
analyse them using the grounded theory approadhn aviview to find phenomena describing informal
learning of mathematics. | have to find a way haastructure such an analysis. One possibility is to
follow over time the development of some mathena&ttoncept(s) (such as decimal numbers above) and
describe how it evolved in a more or less informvaly and which role was played in this process ey th
child’s motivation, by my intervention or by natilyaarisen situations.
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