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BETTER BUY  
Tamsin Meaney 
University of Otago  

<tamsin.meaney@stonebow.otago.ac.nz> 

This paper reports on the oral responses given by primary school students to a 
mathematical assessment task, Better Buy. It is from a larger study which documented the 
typical language that Year 4 and Year 8 students used when giving mathematical 
explanations and justifications to four tasks. The responses to this task were particularly 
interesting as students were surprisingly consistent in the structure of their explanations, 
when providing an accurate response. However, students depending on their age, gender 
and socio-economic background gave different sorts of responses. It seemed that Year 8 
boys from high decile schools were most likely to give explicit, extended responses which 
were accurate whilst Year 4 girls at low decile schools were most likely to give simple 
and inaccurate responses. The consistency of responses plus the distinct differences 
between groups of students was not as great in any of the other tasks which were studied. 
This paper reports on the text structures used in responses to Better Buy and investigates 
the features of the task itself which may have contributed to the consistency in text 
structures and the distinctions between groups. 

INTRODUCTION 
With the recent introduction of the National Certificate of Educational 

Achievement into New Zealand, there has been interest in the use of 
explanations and justifications within mathematics assessments (Meaney 
2002). Yet Bicknell (1999) showed in earlier research that there was little 
understanding of what constitutes good explanations and justifications, with 
both teachers and students suggesting that there was a need for help in 
writing these. It is also known that some groups of students ‘tend to generate 
misfitting response patterns in large-scale tests’ (Lamprianou & Boyle, 
2004: 239). One of the suggested reasons given for these response patterns is 
‘language deficiencies’ (Lamprianou & Boyle, 2004: 240). Certainly, 
sociolinguistic research has suggested that students with different 
demographic characteristics such as age, gender, socio-economic 
background will use language in different ways  (Meaney, 2005). It is also 
known that teachers make judgements about students’ ability, based on how 
they speak (Haig and Oliver, 2003). As a result, our original intention in 
undertaking this research was to document the language that primary school 
children used in providing mathematical explanations and justifications 
(Meaney & Irwin, 2005 and  Meaney, 2005). We anticipated that this would 
enable us to see whether different language use related to accuracy of 
responses. 



However, what we found was that there was significant variety in the 
ways that students structured their responses to different assessment tasks 
(Meaney and Irwin, 2005). Although some of this variety was related to the 
accuracy of responses, this was not the only determiner. Using the work of 
Krummheuer (1995), Yackel (2001) and Forman, Larreamendy-Joerns, Stein 
and Browns (1998) found that in jointly constructing arguments, students 
working in groups and with the teacher used combination of  components 
such as claims, grounds, warrants and backings. Although it was possible to 
recognise the linguistic embodiment of these in some students’ responses, it 
was not always necessary to use all these features in order to provide a clear 
and accurate response (Meaney and Irwin, 2005). This finding supported 
Ellerton and Clarkson’s (1996) conjecture that there was no simple 
relationship between mathematics and language. However, it was apparent 
that students in deciding how to respond linguistically were influenced by 
the requirements of the task itself. 

The responses to the Better Buy task produced the most consistent set of 
text structures, with a clear relationship between text structure and accuracy 
of the response. It also seemed that the gender, age and socioeconomic 
background of students affected the text structures used and the likelihood of 
the responses being considered accurate. This paper first describes the task, 
before providing information on the distribution of students who gave 
accurate responses and the text structures they used. Finally, it discusses 
how the task requirements may have affected students’ perceptions of the 
appropriateness of linguistic choices. 

THE ASSESSMENT TASK 
Each year the National Educational Monitoring Project (NEMP) assesses 

around 3000 randomly selected New Zealand primary school children in a 
range of different subject areas, half in Year 4 and half in Year 8. Each 
subject in the curriculum is assessed every four year, with mathematics 
being assessed in 1997 and 2001 (Flockton & Crooks, 1997 and Crooks & 
Flockton, 2001). Assessments are done in a number of different formats 
including a videoed interview between an individual student and a specially 
trained teacher administrator. The Better Buy task came from the 1997 
administration and asked students to indicate which of two boxes of Pebbles 
was better value for money.  

Of the 72 students whose responses were analysed, half were in Year 4 
and the other half in Year 8. Half were boys and half were girls. One third of 
students came from high decile, one third from middle decile and the 



remaining third from low decile schools. In New Zealand, it is generally 
accepted that the decile level is related to socioeconomic background. This 
is because a school’s decile level is determined by the Ministry of Education 
based on a series of factors such as parental occupation and ethnicity of the 
school population (Bicknell, 1999 and Flockton & Crooks, 1997).  

 
 
Place the 100g and 50 g boxes of Pebbles in front of the student. 
 
In this activity you will be using some boxes of Pebbles. The big box holds 100 grams 
of Pebbles and costs $1.30. The smaller box holds 50 grams of Pebbles and costs 60 
cents. 
1. Which one is better value for money? 
 Prompt: Which box would give you more Pebbles for the money? 
2. Why is that box better value for money? 
3. How do you know that? 
 

 Figure 1. Instructions for the Better Buy question. 

The task requirements are given in Figure 1. The instruction to the 
teacher administrator is given in bold whilst the instructions that they read to 
the students are in normal font.  

ACCURACY OF STUDENTS’ RESPONSES 
Although in responding to other tasks, some students opted not to give a 

verbal response, for this task all students chose one of the boxes as their 
answer and then gave some information when prompted for an explanation. 
Table 1 shows the distribution of students on their accuracy of responses. 
 
Table 1: Use of text structures by different groups 
Text 
Structures Gender Year Level School Decile Level Total 
 Girls Boys Year 4 Year 8 Low Medium High  
Accurate 13 20 4 29 6 12 15 33 
Discussed price 
and mass but no 
comparison 

7 4 9 2 6 3 2 11 

Discussed only 
one aspect 

16 12 23 5 12 9 7 28 

 
Although it could be expected that year level would affect the likelihood 

of a student giving an accurate response, gender and decile level of school 
attended are also significant indicators. For gender, χ2 = 14.166, df = 2, p < 
0.001. For year level, χ2 = 52.66, df = 2, p < 0.0005 and for decile level of 



school attended, χ2 = 19, df = 4, p < 0.001. These groups could be 
considered, therefore, as providing misfitting response patterns such as those 
described by Lamprianou & Boyle (2004). It would seem that boys were 
more likely to give an accurate answer and students attending low decile 
schools were more likely to give an inaccurate answer. As a result, it was 
worth considering how different groups constructed their responses. 

THE TEXT STRUCTURES OF STUDENTS’ RESPONSES 
Text structure is the combination of linguistic components which are 

used regularly in a particular situation or ‘contextual configuration’. Hasan 
(Halliday & Hasan, 1985) stated that the contextual configuration ‘can 
predict the OBLIGATORY and the OPTIONAL elements of a text’s structure as 
well as their SEQUENCE vis-á-vis each other and the possibility of their 
ITERATION’ (p. 56, capitals and italics in original). However, as Hasan 
pointed out, the relationship between language and situation is bi-directional 
with some elements of the text structure helping to construct the situation. 
For example, when a student provided a minimal response and the teacher 
administrator kept prompting, sometimes this prompting became more about 
teaching the student than about assessing their current understanding. If 
these further questions become an obligatory element of the situation, then 
the situation changed from one of assessment to one of teaching. 

It was clear from the data that every student’s explanation contained one 
or more or the following three features. These were Premise, Consequence 
and Conclusion. A premise is a statement of ideas upon which a student’s 
reasoning is built. The students in responding to this task used two types of 
Premises. One was the repetition of a fact that was given in the question, 
such as ‘[i]t’s fifty grams and that’s 100 grams’. These were labelled as 
factual Premises. The other Premise was when a hypothetical situation was 
mooted such as ‘[i]f I buy two of them …’. Descriptions of the ideas built on 
these Premises were labelled as Consequences. For example: 
 
Because if you buy two of these boxes, it's going to equal a hundred grams and only cost a dollar  

twenty. 
 Premise   Consequence   implicit Conclusion 
 

The final feature of these explanations was a Conclusion. This is where 
the student referred to better value. Only nine students used an explicit 
Conclusion in their response. However, 25 other students used words such as 
‘more’, ‘only’, ‘but’ to cue the listener to the fact that a comparison had 
been made. These were labelled as implicit Conclusions. Given that these 
were oral explanations where the context was shared between the student 



and the teacher administrator, it is to be expected that the listener would 
supply some unspoken background information (Halliday, 1985). It, 
perhaps, is more surprising that some students chose to be so explicit. If the 
Conclusion came before the Premise (and the Consequence), then the 
student was most likely pre-empting the question asking for their reasoning 
when they responded to the question about which box was better value. 

The 72 students used one of ten different combinations in giving their 
reasoning. Table 2 provides examples of each of these combinations and the 
number of students who used the different types of Premises in these 
combinations. In the examples, Qs stand for a question or prompt from the 
teacher administrator. 

 
Table 2: Text structures 

Text structures Examples No. of 
students 

using 
hypothetical 

premise 

No. of 
students 

using 
factual 

premise  

premise (1, 2, …) – 
consequence (1, 2, …) 
–  conclusion 

Because if you, um, if you put two of them 
together it will only cost, um, if you buy two 
of these it will cost a dollar twenty, um, and 
fifty times two is a hundred, and that one’s, 
ah, ten cents more, than if you buy two of 
these. 

5 3 

premise (1, 2, …) – 
consequence (1, 2, …) 
– implicit conclusion 

Because if you do fifty, if you do it’s sixty 
cents so then you do two times sixty, and it 
equals one twenty and that’s one thirty, and 
it should be one twenty. 

10 5 

premise (1, 2, …) – 
conclusion 

Because, that there try, that’s half the size of 
this one, and they charge ten cents more. 

0 2 
premise (1, 2, …) – 
implicit conclusion 

Well, there’s lots of pebbles in it and it costs 
only sixty cents. 

1 8 
conclusion – 
premise (1, 2, …)  -
consequence – 
implicit conclusion 

Umm, this one’s better value because if you 
bought two of these you’d have a hundred 
grams and it would only costs a dollar 
twenty. 

3 0 

implicit conclusion – 
premise (1, 2, …) – 
implicit conclusion 

Just buy two of those. Q Because those are 
sixty, and that’s a hundred, and you get ten 
cents off. 

0 1 

conclusion – 
premise (1, 2, …) 

Probably this one here because you don’t 
have to pay as much. Q But this one here 
would be the best to buy cos it has the most. 

0 3 

implicit conclusion  
– premise (1, 2, …) 

Because it’s only sixty cents and that’s one 
dollar thirty. 

1 2 
premise (1, 2 ,…) – 
consequence (1, 2, ...) 

Because, when you add it, sixty and sixty 
together which equals that it’s a dollar 
twenty. 

4 7 

premise (1, 2 ,…) Because it’s a fifty gram and not a hundred 
gram, oh, a hundred gram and the hundred 
gram is a dollar thirty and the fifty gram is 
only sixty cents. 

0 17 



 
When responding to the ‘why is that box better value for money?’, every 
student provided a Premise and this would be the obligatory feature. 
Optional elements were Consequences and Conclusions as not every student 
included these elements. In these responses, Premises always came before 
Consequences but they were also found after or before Conclusions. 
Consequences do not occur in students’ explanations unless preceded by a 
Premise. As can be seen in Table 2, Consequences were more likely to occur 
after a hypothetical Premise. In regard to iteration, Premises and 
Consequences occurred repeatedly within a student’s explanation so there 
may have been Premise – Premise – Consequence – Premise – Consequence, 
or Premise – Premise, or Premise – Consequence – Premise – Consequence. 
Conclusions, whether explicit or implicit, only occurred once in any child’s 
explanation except for two students who both began and ended their 
explanations with a Conclusion. 

Bills (2002) in research on the linguistic features that students used in 
responding to questions about how they did some mental calculations found 
that use of personal pronouns (‘you’ and ‘I’), present tense and logical 
connectives such as ‘because’, ‘so’ and ‘if’ related to accuracy. In responses 
to the Better Buy task, students usually used ‘you’ or ‘I’ in a hypothetical 
Premise. In all cases, ‘you’ could have been replaced by the more formal 
‘one’ as it was not used to refer to the teacher administrator but to a 
generalised person. Rowland (1995) commented on a similar use of ‘you’ in 
his research and suggested that it pointed to an expression of a 
generalisation. In responding to this task, the students seemed to use it more 
to provide a description of the conditions under which the comparison of the 
two boxes would be true. ‘If you got two of those it will be the same as that 
but it would be ten cents less’ enables the cost and mass of both boxes to be 
made equivalent, thus allowing a comparison of cost, which is a necessary 
for determining which box is better value. This suggests that ‘you’ was used 
in a very specific part, the Premise. If it is not used in the Premise, it very 
rarely appeared in other elements of the text structure. However, if it was 
used in the Premise, it was also likely to be continued to be used in the other 
elements found in that response. 

As can be seen in Table 3, there are some clear differences in which 
groups use which text structures. On the whole, boys in Year 8 from high 
decile schools were most likely to use a Premise – Consequence – 
Conclusion structure. On the other hand, Year 4 girls were most likely to just 
provide Premises or a Premise – Consequence combination. These text 
combinations were also more likely to be used by students attending low- 



Table 3: Use of text structures by different groups 
Text 
Structures Gender Year Level School Decile Level Total 
 Girls Boys Year 4 Year 8 Low Medium High  
premise – 
consequence 
– conclusion 

1 7 2 6 0 3 5 8 

premise – 
consequence 
– implicit 
conclusion 

10 5 2 13 3 7 5 15 

premise – 
conclusion 

1 1 0 2 2 0 0 2 
premise – 
implicit 
conclusion 

6 3 7 2 2 4 3 9 

conclusion – 
premise  - 
consequence 
– conclusion 

1 2 1 2 0 1 2 3 

implicit 
conclusion – 
premise – 
implicit 
conclusion 

0 1 0 1 0 1 0 1 

conclusion – 
premise  

0 3 2 1 0 1 2 3 
implicit 
conclusion  – 
premise  

0 3 1 2 1 1 1 3 

premise  – 
consequence  

6 5 5 6 6 4 1 11 
premise  11 6 16 1 10 2 5 17 

 
decile schools. Boys were much more likely to use explicit Conclusions in 
their explanations than girls (13:4) but an equivalent number of boys and 
girls used implicit Conclusions (12:15). Year 8 students were much more 
likely to include a Conclusion (implicit or explicit) in their text structures 
than Year 4 students. However, if Year 4 students did use a Conclusion, it 
was more likely to be implicit than explicit. This suggests that as students 
get older they are more inclined to complete an explanation with a rounding 
off statement which links directly back to the original question. However, it 
would seem that decile level of school attended and gender affected a 
student’s likelihood of giving a Conclusion.  

TEXT STRUCTURES AND ACCURACY OF RESPONSE  
Table 4 sets out the most common text structures and how they related to 

accuracy of response. It is clear that if a student gave an accurate response 
they were most likely to be using a Premise – Consequence – Conclusion 



(implicit or explicit) combination. If they gave an inaccurate response, they 
were more likely to just give a Premise. 

 
Table 4: Text structure and accuracy of response 
Text 
structures 

Premise Premise – 
Consequence 

Premise – 
Consequence – 
Conclusion/ 
implicit 
Conclusion 

Premise – 
Conclusion/ 
implicit 
Conclusion 

Other 

Accurate 0 4 18 4 7 
Discussed price 
and mass but no 
comparison 

2 3 3 3 0 

Discussed only 
one aspect 

15 4 1 6 2 

 
Would students who knew about an expected text structure be able to use 

it to their advantage in helping them solve the problem? Bills (2002) 
suggested that as students could use linguistic features in non-mathematical 
explanations, their use or non-use in mathematical explanations reflected 
their thinking. Our results certainly suggest that on the whole Year 4 
students were unable to determine a successful strategy to solve this problem 
and providing them with a text structure for their answers may not be useful. 
However, some Year 8 students by knowing about other text structures may 
be able to use them to help them solve the task appropriately. For example, 
students, who used Premises in inaccurate responses, may be supported to 
give clearer, more accurate responses by describing a hypothetical situation 
with a generic ‘you’ as the doer of the action. Although some students 
mostly those from high decile schools already do this, it may need to be 
taught explicitly to other students who are not familiar with such a text 
structure. Further research is needed to see whether such an intervention is 
beneficial.  

As well as differences in the linguistic choices made by students from 
different socio-economic backgrounds, the responses to the Better Buy task 
suggested that gender affected the explicitness of the Conclusion given. 
What made boys chose to be more explicit than girls? This was a task in 
which there was a lot of shared experience between the teacher administrator 
and the student, yet these boys chose to be very explicit in their reasoning. 
We can consider the text structures that were used, as being on a continuum 
from requiring little of the listener to requiring them to bring a large amount 
of background knowledge to what they were hearing. Students who only 
gave a Premise in their response require the listener to back-fill in most of 



the necessary information in order for the reasoning to be considered 
acceptable. As has been suggested elsewhere (Meaney, 2002), students’ 
perceptions of who their audience is will have an impact on the information 
they provide in their responses. It may well be that the boys who provided 
very explicit responses were aware that an assessment situation requires 
them to presume that the listener has no prior knowledge. It may be that 
making girls aware of the needs of assessors could support them to provide 
necessary detail, especially when they move into high school and write their 
responses in formal examination situations. 

The responses to this task were interesting in that there appeared to be 
more consistency in who gave accurate responses and the text structures 
used with these responses than to other tasks. It would certainly seem that 
the use of particular text structures was closely related to whether the 
responses were accurate or not. It may be that the language used by certain 
groups results in these groups being perceived as giving misfitting response 
patterns. However, given that the text structures used in accurate and 
inaccurate responses in other tasks were more varied, the task itself may also 
have influenced some students’ language choices.  

TASK REQUIREMENTS 
For students to determine an appropriate response, they needed to 

understand that better value required them to work out an equivalent mass so 
that they could compare prices. Consequently, there was only one way to 
achieve a correct solution. In other tasks, we investigated this was not the 
case. Often there might be more than one way to arrive at a solution or more 
than one solution which could be considered correct. If students did not 
know about better value and many students did not appear to, as they gave, 
for example, shopping stories for their responses, they were unlikely to be 
funnelled into considering how to compare mass and price. Students at high 
decile schools and in Year 8 more often realised that they needed to compare 
price and mass. Once this realisation had been made, then a text structure of 
Premise – Consequence – Conclusion becomes the most appropriate for 
effectively giving information on how this comparison could be achieved.  

The results initially suggested that students’ language choices related to 
their ability to provide accurate responses. However, the essential feature 
which influenced both accuracy and text structure was knowledge of a better 
buy. If they knew this, students were able to chose to use the most efficient 
text structure for their solution. It is, therefore, essential that consideration of 
language differences are done in tandem with consideration of context. 



REFERENCES 
Bicknell, B. (1999). The writing of explanations and justifications in Mathematics: 

Differences and Dilemmas. Making the Difference: Proceedings of the 22nd Annual 
Conference of the Mathematics Education Research Group of Australasia 
Incorporated (pp75-83). Adelaide: MERGA. 

Crooks, T. and Flockton, L. (2001). Mathematics: Assessment Results Dunedin: 
Educational Assessment Research Unit. 

Ellerton, N. and Clarkson, P. (1996). Language factors in mathematics teaching and 
learning. In A. Bishop, M. A. Clements, C. Keitel, J. Kilpatrick and C. Laborde 
(Eds.), International Handbook of Mathematics Education, (pp. 987-1023) Dordrecht: 
Kluwer Academic Publishers. 

Flockton, L. & Crooks, T. (1997). Mathematics: Assessment Results Dunedin: 
Educational Assessment Research Unit. 

Forman, E., Larreamendy-Joerns, J., Stein, M. K. & Browns, C. A. (1998). ‘You’re going 
to want to find out which and prove it’: Collective argumentation in a mathematics 
classroom. Learning and Instruction 8(6), 527-548. 

Haig, Y. and Oliver, R. (2003). Language variation and education: Teachers’ perceptions. 
Language and Education 17(4), 266-280. 

Halliday, M. A. K. (1985). Spoken and Written Language. Geelong: Deakin University 
Press. 

Halliday, M. & Hasan, R. (1985). Language, Context and Text: Aspects of Language in a 
Social-semiotic Perspective. Geelong: Deakin University Press. 

Krummheuer, G. (1995). The ethnography of argumentation. In P. Cobb & H. Bauersfeld 
(Eds.) The emergence of mathematical meaning: Interaction in classroom cultures 
(pp. 229-270) Hillsdale, NJ: Lawrence Erlbaum. 

Meaney, T. (2002). Aspects of written performance in mathematics learning. In K. Irwin, 
B. Barton, M. Pfannkuch, M. Thomas (Eds.) Mathematics Education in the South 
Pacific (Proceeding of the 25th Annual Conference of the Mathematics Education 
Research Group of Australasia). Auckland: MERGA. 

Meaney, T. (2005). Ways and means to understand the linguistic choices of children’s 
mathematical explanations. In Turning the kaleidoscope: Proceedings of the New 
Zealand Association of Research in Education Conference. Conference held 24-26 
November, 2004, Westpac Stadium, Wellington. 

Meaney, T. (2005, forthcoming). Mathematics as Text.  In A. Chronaki & I. M. 
Christiansen (Eds), Challenging Ways of Viewing Maths Classroom Communication. 
Westport, CT: Information Age. 

Meaney, T. & Irwin, K. C. (2005)  Language used by students in mathematics for 
quantitative and numerical comparisons. NEMP Probe Study Report. Dunedin: 
EARU, University of Otago. 

Yackel, E. (2001) Explanation, justification and argumentation in mathematics 
classrooms. In A Cockburn & E. Nardi (Eds.), Proceedings of the 26th Annual 
Conference of the International Group for the Psychology of Mathematics Education 
(Vol. 1, pp. 9- 25). Norwich: PME.  


	cover
	CRO_Meaney_2005_Better buy.pdf

