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This paper disaIsses the potential of vidD as a mearn of disrovering young 
children's expJanatioIl'i of mathematical tasks. This is illustrated with an 
obsevation made as part of a larger stucY into promoting mathematical 
processes in New Zealand junior classrooms. It highlights the potential 
power of vidD as a means of providing the teamer with an insight into the 
thought processes of young children wing mathematical activities 
independently of the teacher. 

The value of talk: in mathematics classroOIlE has been well docmnented by various 
conurentators (Cobb, Wood, Yackel & McNeal 1992) and has been highlighted in current 
curriculum docmnents. The New Zealand mathematics curriculum docmnent (1992· p. 11) 
sta1es . 

Learning to communicate about and through mathematics is part of learning to 
become a mathematical problem solver and learning to think mathematically. 
Critical reflection may be developed by encouraging students to share ideas, to 
use their own words to explain their ideas, and to record their thinking in a 
variety of ways, for example, through words, symbols, diagrams, and 
models. . 

The puqx>se of talking about mathematical ideas for the student as a means of explaining 
their thinking to others, as well as chanenging and questioning the thinking of others is 
suggested in the above quo1e. 

This paper will focus on the potential of student talk: from the teacher's point of· view as an 
indration of students' progress. There has been an affnming of school based assessment of 
children's learning by informal rather than formal means in recent curricula and poocy 
docmnents in New Zea1and (Ministry of Education 1992, 1994a). In a guide to the 
Beginning School Mathematics resource (Ministry of Education 1994b p.20) provided at a 
nafunal level in new Zea1and to junbr classrooms, it is noted that, "By observing and 
interacting, teachers can gain a great deal of information on each chill's progress". It is 
suggested that this information can be used to plan further learning. Assessment Policy to 
Pramce (Ministry of Education, 1994a p.17) sta1es tha~ "Observation can range from the 
infocmal (for example, casual monitoring of an aspoct of student behaviour) to the more 
formal (for example, using a standardised observation schedule). " 

However, many junbr teachers have repocted difficulties in accommodating observation 
in their mathematics teaching and learning programmes typ£ally based on a Piagetian model 
of chill-centred classroom practice (Bennie, Henry & RatcIiff 1990). A usual classroom 
mathematics session observed, as part of the wider study of which the excerpt in this paper 
is a p~ consisted of children organised into smaR groups (most often on the basis of stage 
of learning determined by time at school). After a brief introduction the teacher worked with 
one of the groups whie the other groups worked on self selocted expbration from a range of 
equipment or a mathematical game or activity chosen from a teacher selocted range, or a 
group task set by the teacher of either a collaborative or individual natm"e. For most sessions 
the chillren coukl choose whether they woukl work alone, or in a pair or as part of a sman 
group of type ally three, four or five children from within their teacher designated group. 
The teacher's role in such typ£al sessions is constrained by the classroom social 
arrangemen1s of three to four group; the teacher working intensively with a sman group, 
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albeit two groups in total over a single mathematics session, giving limited opportunity to 
observe chiIQren' s talk as they work on the self-directed tasks. 

The folbwing excerpt from Ruby SchOOl illustrates how a teacher inadvertendy fmds out 
theproresses thatCamJbell, whom she regarded as reticent, was using when engaged in a 
mathematical task - buikling a structure. The chiklren obstn'ed were 5 to 6 year olds in their 
frrst year of school. Each mathematics session was obstn'ed and these obstn'ations were 
recorded using field notes and audb-tape. In addition a vidoo camera was positioned on a 
tripod and leftto run unattended. The excerpt that folbws trares CamJbell's progress as he 
works on a self-directed activity whie his teacher is working with another group. It then 
presents CamJbell' s and the teacher's response to a vidooed classroom sequence, played 
back a week later, of CamJbell making the model. 

Observation Notes Taken at the Time 

Campbell, St{Ul, Alister and Amber are sitting at a table. All of Campbell's group 
have chosen to work by themselves on different tasks using mathematicd 
equipment. On other occasions they chose to work together on group tasks, such af) 

agame, or the construction of a model They are each working with different pieces 
of equipment - Stan with the interlocking cub~, Amber with the seriated tubs and 
Alister with the counters and balmce. Campbell is using flat interlocking trimgular 
blocks to buikl a/arge st1UCture. He has to work out ways of balmcing the pieces as 
he extends the model upwcrds andoutwards. 

Campbell: 

Campbell: 

Campbell: 

Campbell: 

Campbell.· 

Campbell: 

Campbell: 

Alister: 

Campbell: 
Campbell: 

Alister: 

I'm having a bit of trouble doing this. 
(He is trying to fit the interlocking trimgles together.) 
Look at that. 
(Campbell has now connected several of the trimgles.) 
A few minutes pass. 
Look at this. 
St{Ul, look at this. Anvws. 
(He has made arrow shapes withthe trimgles.) 

(Campbell continues to comment to Stonas he builds.) 
I made even longer than this [sic}. Longer than this room. 
Overto the window s and under the tables. 
(After afew more minutes.) 
Look at that. I'm going to make it even bigger. 
(Afew more minutes pass.) 
I'm going to make it even bigger. 
(Sun puts away the interlocking cub~.) 
(to himself) Guns. Facing out. 

I want that one to win and thatone to lose 
See that one losed[sic}. 
(Alisteris loading up the different sid~ ofthebalmce. He is 
trying to make one side touch the table while the other side, 
with very little on it, is up in the air.) 

Put that in. 
No, putt hat one there in. 
(Campbell holds up the model so Alister can atta.:h one of the. 
interlocking trimgles underneath.) 

I'll make that one win next.time (He pms another piece on the 
balmce.) 



Campbell: 
Amber: 

Campbell.· 

Campbell: 

Amber: 

(Cmnpbell keeps putting the blocks together.) 
(toAmber) Be very cariful [of the model}. 

I'm not going to knock it down 
(Alister puts away the counters and balmce.) 
(Amber and I have a conversation.) 
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Stan look at this. I think it's going to take up the whole table. 
(After afew minutes) 
Can I just move it overthere a little bit more? 
(Cmnpbelllifrs the whole model and repositions it on the 
table.) . 

Look. I did it. I did it. 
(She holds up the stalked seriated tubs.) 

Forthe nextfew minutes the boys go on working with the equipment in silence 
while Amber is more interested in continuing to intef1Jiew me about my life After 
some time of working in silence, Campbell comments to Alister about what he has 
built. 

Campbell: This is the back of it. 

The initial impression is of procedural comtrents in the main such as Campbell' s opening 
comtrent, I'm having a bit of trouble doing this, comtrents to the other chillren of Look at 
this and comtrents relaing to the positioning of the blocks, such as No, putt hat one there in. 
Other comtrents, rebting to thetres of "bigness" and "wiIming", as the children worked at 
their different activities refuct the peer cultural context in whim they were working. 
(Higgins 1995). For ins1ance, the focus on "bigness" is evident in Campbell's comtrents 
throoghout this excerpt such as I made even longer than this [sic}. Longer than this room 
Over to the windows and under the tables. Alister picked up the thetre of "winning", this 
time applied in relction to the balance, when he talked about,· I'll make that one win next 
time 

A fascination with balance is reflected in the way in whim the boys, in particular, 
approach these activities. Campbell' s model was fmely balmced particularJy as new pieces 
were addoo. On other occasions the boys were again observed to be experimenting with 
balance. For ins1ance, when bui1ling towers with the rods Alister and Tom disrussed which 
rod at the bottom of the tower they would need to pull out to make it fall down On another 
occasion, Campbell shifted an interlocking triangle from the bottom of the structure to the 
side witrout threatening the balance. He comtrented to Tom, Look at that, Tom. Look at 
that. I even took out the botKJm one. 

The Response to the Video 

Amber reminded me on numerous occasions throoghout the sem of observations that I 
promised I would come back and show the class one of the vidros of their maths session. 
The day before the last day of the school year I went back for the screening. Despite Amber 
having insisted that I come back, throoghout the screening she appeared to be more 
interested in playing with the hair of the girl who was sitting in front of her. 

However, what was unexpect:OO to both the teamer and to me was the way other children 
in the class resJXlnded to the vidro. In contrast to Amber's response Campbell, who was 
usually very reticent, became aniImted in his resJXlnse to the seqrence of his model 
building. The teamer comtrented that she had never seen him like this before - he was quite 
different to what the teamer had thought. Ovemll the teamer. was surprised by those who 
were engaging with the vidro and those who were distracted and restless. Several of the 
children participated in the vidooed disrussion as if they were having the disrussion again. 
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The teacher comtrented that she was amazed that the chillren could remember so much 
about the maths session. 

Thefolbwing is an excerpt of the running comtrentarythat the chillren gave in response 
to their acfuns on the video. 

Alister: (to me) I moved overthere cos I wanted you to look at me too. 

Cmnpbell: 

Teacher: 

I didn't really know what it was. I made a stand and tried to balmce 
as many trimgles as I could on it (He pauses) Soon I had to start 
standing up cos you can't see my focenow. 

(to me) I've never had such a long conversation with him. 

Cmnpbell: I'm standing up [he had to do this to reach the top of the 
construction}. 

Campbell continued to describe the process of making his model in a way which expJained 
what he was trying to do and the reasons for his acfuns. 
The teacher later comtrented in conversation with me. 

Teacher: I would never have expected that from CampbelL I wouldn't have 
thought he would come up with that at dlL If it had been a trimgle 
[group} I wouldn't have been so surprised. Ifeelblown awqy by the 
experience. He remembered dll the detdls of what he was doing 
whereas I would have only looked at the "zen" of the experience. I 
wouldn't have considered him at this level. Look at the number of 
decisions he was making. . 

Discussion 

This comtrentary on the vidoo revealed Campbell' s thought processes in a way that was 
not evident in the transcript recorded as he completed this task where the nature of his 
sta1ements were mostly procedural. This sequence, whie not part of the plamed research 
methodology, raised many questions for me as a classroom researcher, particularly in 
relation to statements in recent policy documents highlighting teachers' interaction with 
students. I was left pondering about the teacher's surprise at the quality and nature of this 
chill's explanation The rest of this paper will disruss possible reasons as to why this video 
provided this teacher with an insight into Campbell' s thought processes and will identify key 
factors in realising the potential of student talk as an indeator of progress. 

In the policy documents cited at the beginning of this paper varying fol1IlS of student talk 
appear to be absorbed under the brow category of comnrunicafun or interaction This is not 
surprising given the purpose of such documents, but does not provide guidance for teachers 
on the significance of the type of student talk, VarDUS ways of hearing this talk and how they 
might use talk to judge student progress. Thomas (1995) is critical of the too ready 
acceptance by mathematics educators of the value of talk· between children. In an 
investigafun of the nature of the talk that occurs between children working in groups 
independently of the teacher, she found that the talk depended on a complex inter
relationship of the nature of the chill, the demands of the task and the features of the 
classroom con1ext She suggests that there is a critical balance between socm and cognitive 
demands of the task 

So what type of talk does provide an insight into the thought processes of chillren 
completing mathematical tasks and under whatcirrumstances might the teacher observe this? 
Ranoom observation of short duntion, such as teachers can realistically manage alongside 
their diroct teaching responsibilities, may give the teacher a limited idea of the nature of the 
talk between children, even though the teacher's presence may have a moderating effoct on 
its nature and substance. In Campbell' s case, it would appear that the teacher would 
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prombly have observed procedural talk in a short rancbm observation The fact that she 
thought of CamIiJell as reocent may relcte to the settings in which she observed him, in 
which he typra11y said little. ClaIke, ClaIke and Lovitt (19ro ) refer to such stucEnts as 
"invisible" and for this and other reasons suggest a systematic approach to informal 
assessment. 

There has been much debate about the links between critica11earning processes and private 
talk. In two recent studies of chiklren's classroom learning Altm-Ire, Nuthall & Patrick 
(1992) gathered data using remote microphones worn by individual pupils, to investigate the 
livoo culture of the classroom (Apple & Weiss 1983) in relation to chiklren's processes of 
schema generation. Whilst they caution against over-interpreting these .private utterances, 
they suggest that the utterances may provide the teacher with valuable insights on internal 
cognitive processing. They suggest three distinct categories of private talk identified 
according to intended audence as unofficiallno audence, unofficial! restricted target audence 
and unofficia1/general peer audence. They see the identification of audence as infocming an 
analysis of chikIren' s individual negotiations of the livoo culture of the classroom. Acc<rding 
to these categories the private talk I reported on in this paper would fit 'vetbalisations 
accessible to peers but nota public statement' to an unofficial general peeraudence. 

Palincsar and Brown (1989) working from the Vygctskian tradition· see private speoch as 
an aspoct of self-regulaory behaviour in the way in which it becomes a verhll dirocting or 
self-questbning of the child's activity. They argue that diabgue as an important means of 
acquiring private speoch. In this sense they describe this private speoch as being of a 
diabgical na1lD:"e, even if the C01ll1rents are clearly dirocted at no one. However, ThOlms 
(1995) found few ins1ances of "thinking aloud" in her investigation of talk in junbr 
mathematics. She defmed this as a sub-category of retective talk where the child artrulated 
their reasons fortaking a particular acfun. She notes that this is consistent with Bennett and 
Dunne's (1992) fmding of a complete absence of abstract talk generated by mathematics 
tasks. In the example in this paper, some of CamIiJell' s c01ll1rents, such as "Guns. Facing 
out" would appear to fit her category of "thinking aloud" and be exp1anations for his 
placement of the blocks on the model. . 

What teachers need to inform their planning of classroom programmes is an insight into 
children's thinking. In another study by Nuthall and Altm-Lee (1995) children were 
interviewed about rote recall questions immooiately and up to 12 months after the 
administration of an achevement test Their fmding that stucEnts had strmg recollectioos of 
the original learning experiences, led them to suggest that the process of recall is "controlled 
by the sturents' mem:ognitive awareness and understanding of their learning experiences, 
and it is conditioned by the multilayeroo and fragmentary na1lD:"e of their memory for those 
experiences" (p.219). . . 

It would seem that the vidoo enabled CamIiJell to relive his originalleaming experience 
building a model with the triangular blocks. The c01ll1rentary on his own acfuns appeared 
qualitatively different from his c01ll1rentary to his peers during the activity itself. Although 
the teacher had found CamIiJell to be reocent, in my observation he actually said a lot about 
thetask Yackel (1995) suggests that children change the ways in whim they talk about their 
activity according to the different situations. From a symoolic inreractionist fratrework her 
argument is that a chill's interpretation of a social evert rathe:r than the classroom social 
arrangements constrain thena1lD:"e of a chill's exphnations. She sees this constraint as being 
refuxively linked to the obligations and expoctations that a chill associates with a particular 
sochl setting. CamIiJell' s response to the vidoo of explaining his acfuns may well be a 
result of the expoctation and obligation to explain himself that he associated with this setting. 
In doing so he revealed some of the thinking and decision making that in the other settings 
was notevicEnt to an observer, be it teamer or classroom researcher. It would seem that the 
use of vidoo may be one of a numrer of strctegies that can be used to gain insight into 
chiklren' s thought processes as they complete mathematical tasks. 
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