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Teachers and psychologists need an instrument to assess learners’ language
proficiency in mathematics to enable them to plan and evaluate interventions
and to facilitate best practice in mathematics classrooms. We describe the
development of a mathematics vocabulary questionnaire to measure learners’
language proficiency in mathematics in the intermediate phase. It covers all
the steps from designing the preliminary questionnaire to standardising the
final instrument. A sample of 1 103 Grades 4 to 7 Afrikaans-, English- and
Tswana-speaking learners in North West Province completed the Mathematics
Vocabulary questionnaire (Primary) (MV{(P)), consisting of 12 items. We
analysed the data by calculating discrimination values, performing a factor
analysis, determining reliability coefficients, and investigating item bias by
language, gender, and grade. We concluded that there was strong evidence of
validity and reliability for the MV(P).

Keywords: intermediate phase; mathematics vocabulary; reliability; stan-
dardising instrument/questionnaire; validity

Introduction
The context for our research was twofold. Firstly, as is the case in all deve-
loping countries, South Africa urgently needs a mathematically and scientifi-
cally literate population to guarantee its survival and success in the post-
modern world. Since mathematics, physics and chemistry are today regarded
as core life-skills in the post-modern, technological world, success in these
subjects may well be an indicator of economic success in the future (Teaching,
2004). Learners throughout the country are finding themselves in situations
where high demands are made on them to process mountains of information,
to master subject content and to apply their knowledge and skills in everyday
situations. South African training institutions are being challenged to assess
whether they are training learners to master survival skills, to become lifelong
learners and to accept responsibility for the learning process. With the
increased emphasis on the acquisition of certain outcomes and skills in an
outcomes-based education system, teachers have to assess more than only
cognitive skills (McNeir, 1993). Since mathematics is so important in educa-
tion in South Africa today, research on instruments that have a bearing on
mathematics is particularly relevant (Department of Education (DoE), 1995).
An assessment instrument, that could help teachers determine learners’
acquisition and understanding of the limited technical vocabulary of mathe-
matics, would therefore be widely welcomed.

Secondly, apart from the above challenges, the consequences of the for-
mer apartheid education system in South Africa are still "catastrophic” (Kahn,
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2004:149) and they continue to hamper the career prospects of (especially)
black learners. The South African education system has been undergoing
extensive restructuring since the advent of democracy in 1994. For example,
an outcomes-based education system was introduced in 1998 and amended
in 2001. The system holds that all learners have the ability to succeed and it
focuses on the acquisition of knowledge, subject skills, language skills, values
and attitudes, unlike the traditional practice that was based on content
mastery only. In terms of this paradigm, teachers are expected to introduce
real-life mathematics into classrooms and help learners acquire the necessary
vocabulary and skills that will prepare them to become life-long learners and
critical thinkers. It was also envisaged that this new curriculum (colloquially
referred to as Curriculum 2005 and based on principles that incorporate lear-
ner centredness, formative assessment, integration and critical thinking)
would reflect the values and principles of the new democracy in South Africa
(Chisholm, Volmink, Ndhlovo, Potenza, Mohamed, Muller, Lubisi, Vinjevold,
Ngozi, Malan & Mphabhlele, 2000).

However, the introduction of the outcomes-based education system does
not presently appear to be yielding satisfactory results; this can be explained
as follows:

Researchers agree that the subject matter knowledge (SMK) of the majori-
ty of learners in South Africa is parlous. The PIRLS Study (Mullis, Martin,
Kennedy & Foy, 2007), the Third International Mathematics and Science
Study in 1995, the Third International Mathematics and Science Study —
Repeat (TIMSS-R) (1999), and the Trends in Mathematics and Science Study
(2003) found that South African learners time and again performed extremely
poorly, if not most poorly of the group of more than 40 participating countries
(Howie, 1997; 2001). An analysis of the results revealed that learners experi-
enced problems relating to their limited technical vocabulary of mathematics.
For example, when they had to understand word problems, articulate the
solutions to the problems and write down the solutions. In short, the South
African learners struggled most in dealing with problems involving language.
In general, the learners in the studies experienced many problems communi-
cating their answers in the language of the test (English), and they revealed
their lack of the basic mathematical knowledge required. South African pri-
mary school learners’ lack of basic mathematics skills and mathematics
language proficiency is of particular concern. In the first systematic evaluation
of learners’ skills in English, mathematics, and science in 2001, Grade 3
learners achieved a national average of 30% in mathematics (Department of
Education, 2002), and, in the follow-up study, Grade 6 learners in 2004
(Grade 3 in 2001} averaged 27%. Grade 6 learners in North West Province
achieved an average of 24% (North West Education Department, 2006).
Hough and Horne Consultants (2007) also found that a fairly sizeable propor-
tion of top achievers across various language groups were not functionally
literate /numerate.

Various reasons for this state of affairs have been put forward, including
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those of researchers such as Arnott, Kubeka, Rice and Hall (1997), Howie
(2001), Maree and Molepo (1999}, and Reynolds and Wahlberg (1992). The
reasons include the poor socioeconomic background of learners (little incen-
tive to study at home), lack of appropriate learner support materials, general
poverty of school environment, general poor quality of teachers and teaching
(including poor subject knowledge and poor motivation), language of instruc-
tion (often not the same as learners' mother tongue) and an inadequate study
orientation. The influence of affective factors on mathematics performance has
also been noted by a number of authors (Maree, Claassen & Prinsloo, 1997).
Inadequate performance in mathematics is seldom simply a cognitive pheno-
menon. Unless language-related factors in particular are taken into account,
problems in mathematics may well be approached simplistically (Kassiem,
2004).

Teachers and psychologists alike require an instrument to assess lear-
ners’ language proficiency in order to plan and evaluate interventions and to
facilitate best practice in mathematics classrooms. However despite the clear
need for a mathematical language proficiency test to assess learners’ acqui-
sition and knowledge of the limited technical vocabulary of mathematics, no
such test currently exists for the intermediate phase (Maree, Molepo, Owen
& Ehlers, 2005).

Objectives of the study

The following research issues were addressed:

1. The standardisation of a mathematics vocabulary questionnaire with ac-
ceptable psychometric properties which teachers can use to assess the
proficiency of Grade 4 to Grade 7 learners’ basic vocabulary in mathe-
matics.

2. The provision of guidelines for other researchers and psychologists on the
design and development of similar instruments in developing country
contexts.

Research methods
The empirical investigation was divided into two phases: developmental and
implementation.

Method in the developmental phase

The action plan for the design of a new multiple-choice measuring instrument,
proposed by Nunnally and Bernstein {1994), was considered appropriate for
this study. First, we decided on the type of items and the level of difficulty of
the items, based on the requirements contained in the learning outcomes for
the learning area mathematics in the NCS (DoE, 2003). We also sought the
opinions of experts (mathematics teachers, Grades 4 to 7 learners and uni-
versity teachers), conducted a pilot study, analysed the data statistically (e.g.
calculated reliability coefficients, performed item analyses, and calculated
item bias and discrimination values), adapted and changed some items, and
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discarded/excluded others, to improve the reliability and validity of the ori-
ginal instrument.

Method in the implementation phase

Sampling strategy

A sample of schools selected from the database provided by the North West
Education Department and representing the population of North West Pro-
vince, according to socioeconomic status, language, grade and location (city,
town or township}, participated in the study. To ensure representation of each
significant part of the population, the population was divided into the follow-
ing strata or subpopulations: gender (male or female), mother tongue (Afri-
kaans, English, or Tswana), Grade (4 to 7) and area (four distinct regions in
North West Province). Schools with fewer than 200 learners were excluded
because of their inaccessibility.

Data collection procedures

A sample of 1 103 Grades 4 to 7 learners in North West Province participated
voluntarily in the main study. Data were collected by means of the MV(P),
which the learners completed. The learners were told that this questionnaire
aimed at assessing their mathematics language proficiency in the vocabulary
commonly required in Grades 4 to 7 and that they should fill in the multiple-
choice questionnaire, individually, within 15 minutes. The learners received
a biscuit during the break that preceded the completion of the questionnaire.

Rationale for determining weights to calculate weighted estimators for the
population

Because most people in North West Province are Tswana-speakers, we decided
not to use a proportional stratified sample in which the ratio of learners per
language group was the same as in the population. The much smaller number
of Afrikaans and English learners in the sample would have made compari-
sons on a language basis impossible. We decided instead to use weighted
averages for comparing the groups to ensure proportional representation of
language. Almost even numbers of learners from each language group were
observed so that we would have enough data to do a factor analysis of the
data for each language group and to estimate mean values of groups.

Results reported in this study are based on data weighted according to
language, so that the final results could be in the ratio in which learners were
present in the language groups in the province. The results of the 2001 cen-
sus are given according to age groups, and the proportion of learners in the
different language groups, aged 5 to 14 years, was used to calculate the
weights (Table 1).

Some of the initially selected schools were unable to participate in the
study due to the prolonged civil servants' strike in 2007. Schools with similar
populations to the initially selected schools were invited to participate instead.
The Tswana-speaking schools’ involvement, especially in Region 4, was affec-
ted by the strike.
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Table 1 Frequencies of children in the age group 5-14 years, during 2001 census, per
language group

Afrikaans English Tswana

Total number 45,442 7,280 554,051

The following schools were involved: three Afrikaans-speaking schools (A1,
A2, and A3) from three different regions (1, 2, and 3) in North West Province,
one located in a town, another located in a city and another located next to
a township/informal settlement; three English-speaking schools (E1, E2, and
E3) from Regions 2 and 3 in North West Province, one in a city, one in a town,
and one in a township/informal settlement; two Tswana-speaking schools (T'1
and T2) from Region 2 in North West Province (both located in townships/
informal settlements).

Between 100 and 187 learners per school participated in the study, total-
ling 1 103 learners. The percentages of learners from each language group
(Afrikaans, English, and Tswana) who participated were 33%, 36%, and 31%,
respectively. According to the data retrieved from the 2001 census (Table 1),
the calculated weights for the language groups Afrikaans, English and Tswana
were 122.8, 18.3, and 1 653.9, respectively. The numbers of male (538) and
female (555) learners were almost equal, and the frequency of learners per
grade ranged between 267 and 289.

Statistical analysis of data and testing for reliability and validity of the MV(P)

The procedures for analysing the data statistically focused on the standardi-
sation of the MV(P). Reliability and validity were examined to facilitate quality
assurance of the developmental phase of the instrument. Statistical techni-
ques included calculation of discrimination values, factor analysis, reliability
coefficients, two-way frequency tables, ANOVA, effect sizes (Ellis & Steyn,
2003} as well as Rasch model p values to determine item bias, and Tucker’s
¢ coefficients for bias of the instrument between language groups.

Results

Resulis of the developmental phase

The content of the pen-and-paper measuring instrument was based on the
vocabulary for Grades 4 to 7 by the five learning outcomes in the mathematics
learning area, as spelled out in the NCS (DoE, 2003). The level of difficulty of
items was distributed across the Grades 4 to 7 content of the mathematics
learning area as recommended by Scheepers (1992). Multiple-choice items
contained five possible responses of which only one was correct. To limit the
extent of what learners were expected to read, interpret, and react to, the
items were selected according to the developmental levels of Grades 4 to 7
learners. The questions were asked in clear and concise language and the
distractors were acceptable and not misleading (TIMSS, 2003). Expert opinion
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was sought on the items included in the original instrument: six practising
mathematics teachers in Potchefstroom and 10 Grades 4 to 7 learners from
all three language groups (Afrikaans, English and Tswana) were requested to
indicate their understanding of the items. Various mathematics experts at
different universities were also asked to comment on the clarity, simplicity,
unambiguity and use of words with exact meanings and the equivalence of the
Afrikaans, English and Tswana questions and distractors. Changes were then
made to the items where necessary. A total of 353 learners (98 Tswana-, 156
English- and 99 Afrikaans-speaking learners) participated in the pilot study,
conducted during November 2006. The learners received something to eat
before completing the questionnaire as hunger may have negatively affected
the concentration of some learners. The learners were requested to complete
the questionnaire and circle statements, words, or parts of sentences they did
not understand. The time taken to complete the questionnaires had to be limi-
ted (Scheepers, 1992), and the average time taken by the learners in the pilot
study to complete the 24 items provided us with a time limit guideline for the
completion of the 12 final items in the MV(P). Based on learners’ reactions,
the formulation of some items was again refined.

Statistical data analysis then followed. We analysed the items according
to the learners’ responses to each item and to the relationship between the
items and the learners’ overall performance (Nunnally etal., 1994). Items with
discrimination values less than .35 did not discriminate well and were discar-
ded (Nunnally et al., 1994).

Biased items are items in which the scores of learners from the different
subgroups (e.g. language/gender/grade) differed (Osterlind & Martois, 1980).
Because the pilot study did not yield enough data (the group was too small)
to investigate item bias using factor analysis, effect sizes for two-way frequen-
cy tables were calculated to determine the practical significance of the rela-
tionship between items and the language, gender and grade group. This
revealed small (@ < .1) (Ellis & Steyn, 2003) effect sizes, indicating that the
relationship between the gender, language and grade groups and individual
items was generally of no practical significance.

We also calculated Cronbach a values — a value of .70 for the MV(P} was
obtained and was regarded as evidence of reliability for the instrument.

The revised, final version of the MV(P) consisted of 12 multiple-choice
items with a 15-minute time limit for completion.

Results of the implementation phase

Ethical issues

Written permission/consent was requested and received from the North West
Education Department authorities in Mafikeng, the four regions in North
West, the principals of the participating schools, and the parents of partici-
pating learners.
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Skewness of items of the MV(P)

The percentage of learners who chose each distractor ranged between 4.5%
and 60%, implying that no distractor was chosen by 95% or more of the
learners (Frijda & Johada, 1966; Smith, 1988). The results indicated that
each distractor was functional because it was chosen by a satisfactory per-
centage of learners.

Learners were classified into three groups in accordance with their total
MV(P) score. The top and bottom 27% of learners were regarded as high and
low performers, respectively. The difference in percentage of learners from the
low and high performance groups who answered the items correctly is defined
as the discrimination value and is shown in Figure 1.
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Figure 1 Percentage of respondents in high and low performance groups who
answered items in the MV(P) correctly

Figure 1 shows that the learners in the high performance group perfor-
med better in all the items than those in the low performance group. Items 4
and 12 were the only items answered correctly by less than 60% of the high
performance learners and by less than 10% of the low performers, indicating
that these questions were possibly difficult, unfamiliar or confusing to the
learners.
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Table 2 Percentage of respondents who answered items correctly, missing data, and
discrimination value peritem

MV(P) item Percentage answered Discrimination
number correctly Missing data valies
1 57.6 1.8 .64
2 44.6 . 2.6 .59
3 59.8 2.0 .59
4 22.6 1.9 .40
5 47.4 3.1 .55
6 46.0 3.3 .65
7 47.0 3.4 .56
8 39.4 3.6 .65
9 34.1 3.5 .49
10 35.7 3.1 .57
11 52.7 4.7 .63
12 25.0 12.8 .50

The percentage of learners who answered the items correctly, the percen-
tage of missing data, and the discrimination values for each item are shown
in Table 2.

Inspection of Table 2 indicates that the percentage of missing data in
Items 11 and 12, the last two items in the MV(P), probably increased because
the learners worked too slowly and could not finish the questionnaire in the
allocated time, or they could have been tired; Items 4 and 12 were answered
correctly by less than 30% of the learners; and Items 8, 9 and 10 were
answered correctly by less than 40% of the learners, even though good discri-
mination values were reported. Discrimination values larger than .35 indi-
cated that all items had acceptable discrimination (Bachman, 2004).

Validity and reliability of the MV(P)
The sample size in the study was in accordance with recommendations in
statistics textbooks, namely, a minimum of 300 learners (respondents) is
required for factor analysis (Tabachnick & Fidell, 2001; Comrey & Lee, 1992).

An exploratory factor analysis was done on the responses to the 12 items
in the MV(P) to determine the underlying factor structure. The adequacy of the
sample was measured as 0.849 by the Kaiser-Meyer-Olkin test (KMO) (Field,
2005). According to Field (2005), this indicates that the 12 items correlated
sufficiently for factors to emerge. Kaiser’s Criterion (Field, 2005) extracts three
factors, with eigenvalues larger than 1, from the 12 items in the MV(P). The
total variance explained by these three factors was 44.6%. Since correlations
between factors were expected, an oblique rotation (Oblimin) was used (Field,
2005). The pattern matrix of the rotated factor analysis and the initial com-
munalities are shown in Table 3.

Table 3 indicates the three extracted factors and shows that all item
communalities were larger than .3 (Tabachnick et al.,, 2001). The factor-
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correlation matrix indicated correlations of between .24 and .31, which can
be regarded as visible to researchers in practice (Steyn, 2002).

Table 3 Pattern matrix of the factor analysis and the initial communailities of items

Item number and content Factor 1 Factor 2 Factor 3 Communalities
9 (rounding off) 710 494
12 (litre, capacity) .634 .481
4 (quotient) 574 367
10 (symmetrical line) .399 .343
2 (decimal number) -744 .534
6 (improper fraction) -.689 .513
8 (equivalent fractions) -.608 446
5 (remainder; division) -.549 .382
1 (sum of) 708 516
3 (half of) 638 492
7 (even numbers) .608 420
11 (digital time) 464 .358

Method of extraction: principle component analysis;
rotation: Oblimin with Kaiser-normalising

Analysis of reliability was done on the total score of the MV(P) and a
reliability coefficient (Cronbach a) of .75 was obtained, indicating internal
consistency for the MV(P) (Nunnally et al., 1994).

Table 4 Reliabilities when individual items are left out, correlations with total
scores and Cronbach a values

Item excluded Correlation with total score a
1 41 .73
2 .38 .73
3 .36 .73
4 .34 .73
5 .34 .74
6 42 72
7 .32 74
8 .43 .72
9 .33 74

10 .41 .73
11 41 73
12 42 .73

Table 4 shows that all items’ correlations with the total score were larger
than .3 (Clark & Watson, 1995}, thus also indicating good discrimination
values. The reliability (Cronbach a values) when individual items were omitted
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ranged between .72 and .74, thus indicating that all items contributed to the
construct (Leedy & Ormrod, 2001}.

Further statistical techniques used to investigate the reliability of the
MV(P) were Pearson’s correlations between items and average inter-item cor-
relation, which should range between .15 and .55 (Clark, Watson & Reynolds,
1995). The correlations between items indicates the degree to which the indi-
vidual items measure the same construct while the average inter-item cor-
relation indicates the degree to which the instrument as a whole measures the
same construct. The correlations between items ranged between .10 and .35,
and the average inter-item correlation value for the MV(P) was .20, which also
confirms the reliability of the MV(P) (Clark, Watson & Reynolds, 1995).

Statistical techniques used to analyse item bias included Rasch models
and effect sizes for two-way frequency tables with weighted frequencies, as
well as effect sizes for a two-way ANOVA on items, where participants are
divided in 10 groups (levels) according to their total MV(P) score and with
language as other factor. Before item bias can be investigated, using Rasch
models (Linacre & Wright, 1994; McNamara, 1996; Winsteps, 2006), it must
be determined whether the data fit the model. When all items fit the model,
it confirms that all items measure the same underlying construct (De Bruin,
2004). The mean square infit and outfit values for the MV(P) items ranged
between .91 and 1.26, indicating a good fit to the model (McNamara, 1996)
(Table 5).

Table 5 ltem bias of the items of the Mathematics Vocabulary Questionnaire (Primary) per
language from Mantel-Haenszel p values (Rasch model)

Mantel-Haenszek p values

Item number Afrikaans and Afrikaans and English and
Tswana English Tswana
1 .019 <,001 .358
2 .019 <.001 .554
3 .009 .246 .939
4 017 .067 273
5 .009 .439 .648
6 017 <.001 .002
7 <.001 .005 543
8 <.001 .004 771
9 <.001 472 .468
10 <.001 .119 742
11 <.001 .001 .656
12 <.001 <.001 .568

p < .05; indicates possible item bias

The Rasch model’s p values showed item bias with regard to language in
Items 1, 2, 6, 7, 8, 11, and 12, Table 5. It is known, however, that small p
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values, indicating significance, can easily be obtained for a large sample (Hair,
Anderson, Tatham & Black, 1998) (Table 6).

Table 6 Item bias of the items of the Mathematics Vocabulary Questionnaire (Primary) from
effect sizes for (i) two-way tables with weighted frequencies, perlanguage, gender and
grade (ii) ANOVA with regard to language and interaction between language and group

Two-way frequency tables : ANOVA (Language)
effect sizes @ effect sizes n?

Group bias according

Group bias to the interaction of

according to language and group
Item No. Grade Gender Language language (level)
1 .21 -.03 24 .033 .019
2 .36 .01 .01 .021 .019
3 .35 -.03 .09 .001 .009
4 .18 .05 .09 .001 017
5 37 .01 .09 .001 .009
6 .46 .05 .04 .038 .017
7 .26 .03 .16 .056 <.001
8 .39 -.02 .08 014 <.001
9 .07 -.01 .09 .019 <.001
10 .25 -.01 .15 043 <.001
11 .14 -.13 .19 .085 <.001
12 .07 .04 27 .080 <.001

Effect sizes © = .3; Effect sizes n2? = .06;
indicate possible item bias indicate possible item bias

The two-way frequency table (with effect sizes ® ) indicated (i) medium-
sized effects (visible differences) with regard to grade in Items 2, 3, 5, 6, 7, 8,
and 10, (ii) no differences with regard to gender in the items of the MV (P), and
(iii) medium-sized effects (visible differences) with regard to language in Items
1 and 12, Table 6. The ANOVA effect size indicated that items 7, 11 and 12
showed visible bias with regard to language and none for the interaction of
language and level, Table 6. The item bias results helped us decide on further
exclusions of/changes in items.

Bias of the factor analysis of the MV(P) with regard to Tucker’s ¢ coefficients
The correspondence of the instrument between language groups was evalu-
ated by a factor congruency coefficient, namely, Tucker’s ¢ (Chan, Ho, Leung,
Cha & Yung, 1999; Van de Vijver & Leung, 1997). A good correspondence was
expressed with Tucker’s ¢ with values > .90 (Table 7), indicating equivalence
of the instrument for language groups (Van de Vijver & Poortinga, 1994).
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Table 7 Tucker’s ¢ coefficients for the MV(P)

Language Tucker’s ¢ coefficients
Tswana 91
English .99
Afrikaans 99

Discussion

Discussion of the implementation phase

To the extent that it is possible to draw conclusions about the learners' socio-
economic background, in terms of their specific schools according to the areas
where the learners lived and the availability of facilities at the schools, the
following conclusions seem plausible: the learners from school A1 were poten-
tially from high socioeconomic backgrounds, the learners from schools A2,
E2, E3, and T2 potentially from high to low middle-class backgrounds, and
the learners from schools A3, E1, and T1 potentially from very low socioeco-
nomic backgrounds.

Discussion of the results of the data analysis phase

Descriptive statistics of the MV(P)

Questions that seemed to be difficult (answered incorrectly by the learners)
were questions on division and quotient (Item 4), and litres and content (Item
12). Difficulties were expected in Items 4 and 12 because a number of learners
had enquired about the meaning of “quotient” and “litre” during the comple-
tion of the questionnaire. These items were rephrased.

Similarly, the vocabulary in Items 8, 9, and 10 (which included equivalent
fractions, rounding off, and a symmetrical line) may have been unfamiliar to
learners, the questions too difficult or the questions ambiguous or confusing.
After careful deliberation we decided to change Item 10 to eliminate the possi-
bility of confusion.

The large percentage of missing data in Item 11, Table 2, was probably
because learners worked too slowly and could not finish in the allocated time,
or they could have been tired.

Discussion of the validity and reliability of the MV(P)

The relatively small percentage of variance explained by the three factors
(44.6%)]) could be a result of the fact that the learners completed the question-
naire during June and July and not towards the end of the school year,
implying that the items could have been too difficult for some of them. The
difficulty in interpreting the three resulting factors (Table 3) theoretically, may
have been due to the skewness of items (such as 4, 9, 10 and 12), a result of
the level of difficulty of the items and not because of real correlations between
these items. This finding as well as the significant correlation between all
factors persuaded us to use only a total score for the instrument.
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The correlations between items and the average inter-item correlation
confirmed that the items measured the same construct, and the value of the
Cronbach a coefficient for the MV(P) confirmed the reliability of the MV(P).

Item bias
Visible differences in items (2, 3, 5, 6, 7, 8, and 10} with regard to grade,
shown in the two-way frequency table, were expected because the Grade 4
learners had been in the intermediate phase for only six months. After careful
deliberation, some of the items which showed possible differences with regard
to language were changed.

Tucker’s ¢ coefficient for the MV(P) indicated very good values (> .9) and
confirmed the equivalence of the instrument with regard to language, namely,
Afrikaans, English, and Tswana (Van de Vijver & Poortinga, 1994).

Conclusions with regard to the Mathematics Vocabulary Questionnaire (Primary)
We concluded that the MV(P), a 12-item measuring instrument, assessing
mathematical language proficiency and based on the requirements in the
learning outcomes for the mathematics learning area in the NCS (DoE, 2003),
has sound psychometric properties, i.e. content validity as well as construct
validity, for the three language groups together (Afrikaans-, English- and
Tswana-speaking learners in Grades 4 to 7 in North West Province). Strong
evidence for the reliability of the MV(P) was indicated.

Limitations of the study

Purposefully selected samples (instead of random samples) were used. Be-
cause we could not prove that the samples were representative of the popu-
lation, generalisation was impossible. Schools with fewer than 200 learners
in North West Province were excluded. Furthermore, on account of the civil
servants' strike (June - July 2007), two schools were replaced by alternative
schools, which meant that no school from Region 4 in North West Province
was included. Tswana-speaking schools were thus selected from the same
region. These issues could influence the generalisation value of the study.

Use of the questionnaire and future implications

Although a limited population was used in the study, namely, Afrikaans-,
English- and Tswana-speaking learners in Grades 4 to 7 in North West Pro-
vince, we concluded that the MV(P) can be used — with caution — in other
provinces in South Africa. Furthermore, the MV(P} can be included in further
research, e.g. pre- and post-interventions, to help teachers assess and detect
language proficiency problems.

This instrument, of which the development has been described in this ar-
ticle, may fill the need for an instrument to assess learners’ language profi-
ciency which could help teachers and psychologists plan, implement, and
assess intervention timeously. While we neither claim to have solved the
problem of inadequate achievement in mathematics nor to have developed an
instrument that will provide instant solutions to all language-related problems
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in mathematics, we nonetheless hope that this study will contribute to the
current debate on the teaching and learning of mathematics in developing
countries. Further research and implementation of the questionnaire are
essential.
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