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ho Is Wrong? Teacher or Pupil? 
The Language of Mathematics Word Problems 

Fong Ho Kheong 

Many parents lament that their primary school children cannot solve 
mathematical problems because the language used in mathematical 
questions is too difficulty for the children to handle. To what extent is 
such a perception valid? The following mathematics word problem, 
used in a continuous assessment in a primary school, may lend support 
to the parents' perception and concern: 

Ali's age is four times older than his son. 
If Ali's son is 7 years old, how old is Ali? 

Pupils who took the test gave two answers - 28 and 35. The issue 
here is, which is the correct answer, 28 or 35? The fact that pupils gave 
two answers that are mathematically plausible shows that there were 
two possible interpretations of the phrase "4 times older than". In other 
words, how does one interpret the phrase "4 times older than"? There 
is thus a case for investigating the language of mathematics word 
problems, which is the aim of this paper. 

WHAT RESEARCH SAYS ABOUT LANGUAGE IN MATHEMATICS PROBLEMS 
Newman's (1977) seminal study of a diagnostic model for 

identifying errors has led to a series of follow-up studies by Watson 
(1980), Clements (1982), Clarkson (1980) and Casey (1978) (see Table 1). 
In the model, eight error categories were classified that corresponded 
to the performance strategies. Two categories that concerned language 
were 'reading ability' and 'comprehension'. These two categories 
comprised an average of about 20 per cent of errors of the populations 
surveyed. The results showed that the language factor is a significant 
factor in pupils' ability to solve mathematical problems. 

The author has made an analysis of word problems designed by some 
primary school teachers, and found that language was indeed one 
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of the reasons affecting pupils' ability to solve the problems. The 
following are five examples to show that the teachers' use of language 
may have been responsible for the 'wrong' answers of pupils. 

Table 1: Percentage of errors for each Newman error category 

A - Reading Ability D - Process Skills G - Motivation 
B - Comprehension E - Encoding H - Question Form 
C - Transformation F - Careless Error 

Example 1 

Samy has 7 boxes of marbles. There are 65 marbles in each box. 
(a) How many marbles does Samy have in all? 
Cb) If he gives 46 marbles to each o f  his 4 friends, how many marbles 

will he have left? 

Pupil's solution: 65 X 7 = 455 

Samy has 455 marbles. 

455 - 46 = 409 

He had 409 marbles left. 

Probably, the phrase "to & of his friends" was interpreted by 
the pupils as "to one of his friends". The main problem here is the way 
the word "each was used. Rephrasing the question as: "If he gives 46 
marbles to his 4 friends each ... ." would have made the question clearer. 

Similar errors were found in other questions which resulted in 
'erroneous' responses from pupils. 
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Sufen bought 320 rambutans. 
She kept 153 rambutans for herself and gave 55 rambutans to each of 
her two friends. 
She gave the rest to her parents. 
How many rambutans did her parents receive? 

Mrs Tham had some sweets. 
She gave 3 sweets to  each o f  her 59 p u ~ i l s  and had 2 sweets left. 
How many sweets had she at first? 

Example 2 

Ah Chong and his 5 friends had 4 marbles each. 
How many marbles did they have altogether? 

Pupil's solution: 5 X 4 = 20 

They have 20 marbles altogether. 

In the pupil's solution, Ah Chong was not included as one of the 
people in the group required. Apparently, the children did not read the 
sentence as a whole. They tended to read a cluster of words (i.e. a 
phrase) and to interpret the meaning from the phrase. In this example, 
the phrase is "his 5 friends had 4 marbles each" which led to the 
interpretation of 5 groups X 4 items, that is, 5 X 4 = 20. 

Similar errors were also found in pupils' solution workings of the 
following problem: 

Naidu has $7.60. 
His sister has $1.50 more. 
How much do they have altogether? 

Pupil's solution: $7.60 + $1.50 = $9.10 

The solution shows that the pupils did not consider the word 
"more" and interpreted only the phrase, "his sister has $1.50". 
Therefore, $1.50 was added to $7.60 to find the amount of money that 
Naidu and his sister had altogether. Thus, as in the previous question, 
the pupils might have only read a phrase or a cluster of words without 
reading the word "more". 
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Example 3 

M a y ,  Lily and Sally bought a birthday present. 
The present cost $20 and the wravvinp vaver cost $1. 
They shared the cost equally. 
How much did M a y  pay? 

Pupils' solution: $2013 = $6.70 

The pupils' solution was marked wrong for not adding $1 to $20. 
Apparently, the teacher interpreted the word "present" as an item 
without the wrapping paper. The pupils, on the other hand, could have 
interpreted "present" as an item that had already been wrapped. As 
such, the pupils did not consider the cost of the wrapping paper, so it 
appears that the pupil's solution was logical, dividing $20 by 3. The 
last statement of the question is also vague: "they shared the cost 
equally". The word "the" may imply the present or the paper or both. 
As a result, the pupils might not have been certain what the question 
required them to do. 

Example 4 

Huimin and Shuhui shared some stamps. 
Huimin has * / S  less than Shuhui. 
Find the ratio of Shuhui's share to the total share. 

Pupil's solution: 

Huimin 

Shuhui 

The ratio of Shuhui's share to the total share is 5 : 9. 

The pupils' solution showed that the statement "Huirnin has less 
than Shuhui" was interpreted wrongly due to a wrong application of 
the fractions concept. In the solution, Shuhui's divisions were used as 
a reference, instead of using both Shuhui's and H M S  divisions when 
the fraction % was interpreted. However, the statement above can also 
be interpreted as the fractional difference between Huimin and Shuhui 
is %. Then there are many possibilities that give the value %, such as 
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3Y5 - %; % - %; % - 'h; % - ?h, etc. In other words you can have more 
than one answer: 2 : 5; 3 : 7; 4 : 9; 5 : 11 ..... . What does the teacher really 
mean? Who is wrong? 

Example 5 

Ali's age is four times older than his son. 
If Ali's son is 7 years old, how old is Ali? 

Pupils' solution: 

Ali 

Ali's son 

Ali's son's age is 7. 

Ali's age is 5 X 7 = 35. 

From the solution, the pupils interpreted 4 times as the additional 
4 units. Does the teacher interpret the question the same way as the 
pupils? Why do they interpret "4 times more than" as an additional 4 
units? Is there anything wrong in the language? When the statement is 
examined, notice that there are two concepts involved here - times and 
more than. In English mathematical language, we cannot combine the 
two concepts together because they cannot be interpreted meaningfully. 
Probably in other languages such as Chinese and Malay, the two 
concepts, times and more than, can be combined and interpreted 
without ambiguity. 

SUMMARY 
On examining the five problems and the pupils' solutions, five 

categories of mathematical errors that may be attributed to language 
may be identified. The five categories are: grammatical error (Example 
l), interpreting only part of a sentence (Example 2), different 
interpretations of word (Example 3), erroneous concept in mathematics 
(Example 4), and cultural interpretation of mathematical concept 
(Example 5). 
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