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In order to ascertain the real-life situations that teachers, as stakeholders, would find suitable 
and appropriate to deal with in Mathematical Literacy (a compulsory subject for students who 
are not doing Mathematics at the Further Education and Training level of the South African 
education system), we embarked on a study known as the Relevance of School Mathematics 
Education (ROSME). The principle underpinning this article is that there are times when it is 
necessary to assess the functionality and quality of questionnaires used to ascertain affective 
domain issues. The study provides an analysis technique which is not affected by the sample 
of individuals completing a questionnaire, provided that the instrument meets particular 
requirements. It thus improves the rigour of measurement. Various statistics obtained in this 
study showed that the instrument used to determine the real-life situations which teachers 
prefer for Mathematical Literacy reasonably identifies this variable. However, it is cautioned 
that much more care needs to be exercised in construction of such instruments. The results 
also indicated the real-life situations which teachers most and least preferred to be included in 
Mathematical Literacy, providing useful information for policy-makers and textbook authors 
on contextual situations to be included in learning materials.
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Introduction
It is widely recognised that affective domain issues such as beliefs, attitudes, interest, motivation 
and perceptions are important determinants for effective teaching and learning.  Although other 
means, such as interviews and observations, are used to ascertain affective domain issues in 
educational research, the dominant research approach is the use of surveys with Likert scale-
type questionnaires. This approach is followed due to the advantages offered by survey research. 
Despite criticisms offered against questionnaires, Pring (2005, p. 39) argues for the value of 
survey research, particularly as it pertains to the interpretation of questionnaire items, stating 
that ‘The meanings which the respondents attribute to the questions are not something private 
and subjective, but the meanings which anyone conversant with the language would attribute to 
them’. 

In terms of affective domain issues, the survey instruments used are normally concerned with a 
latent trait or variable which is operationalised through the questionnaire items. Thus effectively a 
questionnaire comprises a set of items which are realisations of the latent trait being investigated, 
and respondents are requested to rate each item on the scale. This implies that questionnaires 
dealing with affective domain issues are effectively rating scales. 

This is, for example, the case with the questionnaire used by Swanepoel and Booyse (2006, p. 190) 
to ascertain the ‘views of South African secondary-school principals regarding the involvement 
of their teachers in processes of school change’. Similarly, the rating scale underpinning of a 
questionnaire comes to the fore in the study conducted by Lessing and De Witt (2007, p. 57) on 
‘the perceptions of teachers on the value’ of a workshop presented to them. This also is the case in 
Vermeulen’s (2007) study on the mathematical anxiety of Grade 10 learners, for which an adapted 
‘attitudes toward mathematics’ inventory was used. 

In much research, as in the case of the aforementioned three studies, the salient aspects of the 
operation of such scales and their quality are not discussed and reported. This is understandable 
at least in terms of the space limitations of research articles. What is normally reported, however, 
is the derivation of the questionnaire from theoretical bases and practical observations, reliability 
coefficients and various measures undertaken to ensure construct validity. 
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In the study reported here, the view is that there is at all times 
a need to assess the operation and quality of questionnaires 
used to ascertain affective domain issues. One of the major 
reasons for this is that in order to make meaningful, confident 
and believable recommendations for policies and practices 
in education, a crucial requirement is that the measurement 
instrument employed be beyond suspicion with regard to its 
functioning or, as expressed in legal parlance, ‘it should be 
beyond reasonable doubt’. This is especially important given 
the current scepticism of the value of educational research 
rendering low returns by not providing convincing guidance 
on issues of importance to governments, policy-makers and 
those involved in professional practices in education (Pring, 
2005). 

This article reports in-depth on the functioning of a survey 
instrument designed to ascertain the hierarchical order 
that Science and Mathematics teachers assign to real-life 
situations to be used in school mathematics.

Background
It is well known that Mathematical Literacy was introduced 
as a compulsory subject for those learners not enrolled for 
Mathematics in the Further Education and Training Phase 
(Grades 10−12). This curriculum focuses heavily on the 
use of mathematics in real-life situations or contexts. A 
burning question regarding these contexts is who decides 
on the contexts to be used in Mathematical Literacy? It is 
obvious that there are a number of important stakeholders in 
education that should decide on the real-life situations that 
should be used in Mathematical Literacy. 

The voices of teachers, however, have been silent in this 
regard, despite the fact that they can provide valuable insights 
about desirable real-life situations which could possibly be 
used in mathematics. A study by Zevenbergen, Sullivan and 
Mousley (2002) brought this to the fore in their report on a 
group of indigenous Australian teachers who did not find 
the context of a police identification parade suitable and 
appropriate as inspiration for an open-ended mathematical 
activity that dealt with averages. 

Using learning resources with which teachers subjectively 
identify has the potential to improve their engagement with 
the subject matter and intended objectives of the curriculum 
for Mathematical Literacy. As Julie asserts:

What engages teachers and what [does] not is a complex issue. 
Immediacy in terms of what I can use in my situation as it is 
currently is emerging as a facet of teacher behaviour regarding 
relevance. 

(Julie, 2002, p. 7)

Notwithstanding the isolated Australian example, the issue 
of contexts that teachers would find desirable to be dealt 
with in Mathematical Literacy is an under-researched area 
in the research literature. Knowledge about such contexts 
could benefit experts in developing learning resources for 
Mathematical Literacy. In order to ascertain contexts that 
teachers, as stakeholders, would find suitable and appropriate 

to deal with in Mathematical Literacy, we embarked on 
a study known as the Relevance of School Mathematics 
Education (ROSME). In this article we discuss the functioning 
of the instrument used to ascertain the teachers’ preferred 
contexts to be used in Mathematical Literacy.

Research question
The interrelated research questions flowing from the 
aforementioned narrative and pursued in this research were 
the following:

1.	 How well does an instrument used to ascertain the real-life 
situations preferred for teaching Mathematical Literacy 
function? 

2.	 How are the items arranged hierarchically in terms of 
level of agreement?

From the measurement and survey construction literature (e.g. 
Deselle, 2005; Fowler, 1995), the functioning of an instrument 
is defined as whether (1) the instrument represents a single 
trait or construct; (2) the items form a hierarchy; (3) there 
are persons and items that do not contribute towards the 
construct being operationalised; and (4) the items comprising 
the questionnaire are unique (there are no redundant items). 

Measurement with rating scales 
As is clear from the introduction, rating scales measure 
latent traits or constructs. The constructs being measured 
are not directly observable. For example, when teachers 
have attended a course or workshop, the appropriateness of 
such an experience for their practice cannot be ascertained 
through observation. The construct of importance in this case 
is ‘the appropriateness of course X for teachers’ practice’. In 
order to ascertain this ‘appropriateness’, some instrument is 
developed to operationalise the abstract construct. 

Such an instrument consists of a set of items and the 
respondents are requested to express their level of agreement 
with each item on some hierarchically ordered response 
scale. The response scale contains more than one category, 
which allows for the making of judgements on the level of 
endorsement that each respondent and the entire cohort give 
to the item or the scale.

For a scale to represent the construct being measured, it 
should fulfil certain requirements. Wright and Master (1982, 
p. 3) list these requirements as:

1.	 the reduction of experience to a one dimensional 
abstraction

2.	 more or less comparisons amongst persons and items
3.	 the idea of linear magnitude inherent in positioning 

objects along a line
4.	 a unit determined by a process which can be repeated 

without modification over the range of the variable.

The first requirement implies that there must be some 
certainty that the scale does not measure more than one 
construct. This assurance starts with the researchers carefully 
selecting items for the scale, based on the range of literature 
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deemed to provide information on the construct of interest, 
their own experience and knowledge and those of other 
experts informing the domain of interest of the construct. 
Decisions concerning the defining items occur through a 
process of constructive and competitive argumentation.

The second requirement necessitates that the scale should be 
able to distinguish between respondents who have various 
levels of endorsement for the construct. A further demand 
relating to the scale is that the items should form some sort of 
hierarchy. This is also initially decided upon at a theoretical 
level by the scale constructors.

The linearity requirement is to ensure that the words such as 
‘highly disagree’, ‘disagree’, etcetera which are being used 
as response categories comply with the equality of distances 
when translated into numbers.

About the fourth requirement, Wright and Masters (1982, p. 
3) assert that what is required is ‘a theory or model for how 
persons and items must interact to produce useful measures’.

In essence, these requirements are the conditions which 
social scientists place on a measurement scale as a response 
to the conundrum of whether what is in other people’s heads 
can be measured or not.

In addition to the aforementioned conceptual approach 
in developing useful measurement scales, recently there 
has also emerged the bolstering of such development with 
quantitative assessment of the derived instruments. Rasch 
methods are one such set of procedures used to evaluate 
whether an instrument is indeed useful for measuring a latent 
trait. According to Linacre (2008, p. 12): ‘Rasch analysis is a 
method for obtaining fundamental linear measures (qualified 
by standards errors and quality-control fit statistics) from 
stochastic observation of ordered category responses’. The 
Rasch model is a probabilistic model and explains how a 
person’s level of endorsement of an item on a scale dealing 
with a latent trait is predicted by the person’s endorsement 
of the scale. For polytomous rating scale data, such as under 
discussion in this article, the model is:

log
     Pnij    =

 
Bn – Di – Fj        Pni(j–1)

where

Pnij is the probability that person n encountering item i is observed 
in category j,
Bn is the “ability” measure of person n,
Di is the “difficulty” measure of item i, the point where the 
highest and lowest categories of the item are equally probable.
Fj is the “calibration” measure of category j relative to category 
j-1, the point where categories j-1 and j are equally probable 
relative to the measure of the item.

(Linacre, 2008, p. 99)

This model is taken as the ideal which the data must fulfil 
for the rating scale to be viable. However, collected data 
invariably deviate from this ideal. With Rasch analysis the 

quest is to determine how closely the data fit the model; thus 
a model is not developed to fit the obtained data. As stated 
by De Roos and Allen-Meares, the Rasch model is: 

… a normative model for constructing interval-level 
unidimensionality of data on a group of subjects for a set of 
items they have completed. The placement of items on a line 
that indicates greater and lesser amounts of the variable being 
measured constitutes operationalization of the variable. The 
Rasch model defines the ideal delineation of items that would 
constitute an objective, interval-level measuring instrument. 

(De Roos & Allen-Meares, 1998, pp. 95−96)

The Rasch procedures report their outcomes in logits 
derived from the conversion of a raw score according to 
the aforementioned mathematical formula. In addition to 
application of Rasch modelling in a variety of academic 
domains, substantial work has also been done on Rasch 
modelling itself, as indicated by Andrich (1988) and Bond 
and Fox (2001).

Given this description of the Rasch model, data obtained 
through implementation of a conceptually developed scale 
can be tested to provide an indication of whether it satisfies 
the four requirements of a useful scale listed earlier. 

Rasch analysis has been used to analyse the robustness of 
instruments in a variety of settings. It has also been used 
in various educational projects, such as the large-scale 
assessment project Trends in Mathematics and Science Study 
(TIMSS), teacher professional development studies, learner 
performance on school tests, as well as in medical education 
and other health-related studies. 

Boone and Scantlebury (2006, p. 267) used Rasch analysis 
to interrogate the functioning of an achievement test in 
Science, finding items that ‘functioned differently for African 
American students compared with their White peers’. They 
further recommend the use of the Rasch model, since by 
‘using the Rasch model, science educators can improve the 
quality of quantitative measurement at the individual and 
the systemic level’ (p. 267). Mpofu et al. (2006, p. 329) used 
Rasch modelling to investigate health risk behaviour of a 
South African cohort of teenagers, reporting that ‘The results 
from the analysis … suggest that an underlying or latent 
variable defines health risk in South African teenagers’. 

These studies indicate that Rasch modelling is used to assess 
and improve the functioning of measurement instruments 
for researchers to use, to make more informed decisions 
about issues of import and thereby improve the measures 
of intervention. In 2006 the Mathematics Education Research 
Journal devoted an entire edition (vol. 18, No. 2) to the use 
of Rasch procedures in research in Mathematics Education. 
Regarding the issue under purview in this article, Callingham 
and Bond (2006, p. 1) argue that ‘The Rasch rating scale 
model allows Likert scale attitude data to be thought about 
in developmental rather than merely descriptive ways’.

Rasch analysis of the data obtained for this study was 
performed using the Winstep suite of computer programs 
(Linacre, 2008).
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Research method
Instrumentation, sample and procedure
The instrument under discussion is a 20-item questionnaire 
developed by a group of mathematics educators and 
postgraduate students in Mathematics Education (Julie & 
Mbekwa, 2005). The major criterion used to identify items 
was that issues inherent in the cluster should be amenable to 
mathematical treatment. Two of the items were strictly intra-
mathematical items (‘Mathematics that will help learners 
to do mathematics at universities and technikons’ and ‘To 
do their mathematics with calculators and computers’), 
and one dealt with mathematical practice (‘The kind of 
work mathematicians do’). In order to focus the instrument 
on real-life situations these items were removed, so the 
instrument under scrutiny in this article therefore consisted 
of 17 items. For each of these items teachers had to indicate 
their preference, by selecting a response 1, 2, 3 or 4 with ‘1’ 
indicating ‘strongly disagree’ and ‘4’ indicating ‘strongly 
agree’.

Data were collected by the researchers and their colleagues 
from teachers attending university in-service programmes 
and by postgraduate students in their own and neighbouring 
schools. The postgraduate students taught in urban and 
peri-urban areas throughout the Western Cape Province of 
South Africa. Given that teachers who attended this specific 
university teach primarily in low socio-economic areas, and 
the questionnaire specifically requested that they should 
indicate the real-life situations they would prefer learners 
in Grades 10–12 to engage with in Mathematical Literacy, it 
can be assumed that their responses were targeted at learners 
from these environments.

The sample was thus a convenience sample. Science 
teachers were included in the sample, based on the plausible 
assumption that such teachers have an interest in the real-
life situations that are dealt with in Mathematical Literacy. 
It is also a common occurrence that Science teachers are 
assigned to teach Mathematical Literacy based on workload 
considerations in schools.

In order to ascertain the usefulness of the sample, an 
assessment was done on whether there were misfitting 
persons; these are ‘persons who have not used these items 
in the way it was intended’ (Wright & Masters, 1982, p. vi) 
and their responses are deemed as being idiosyncratic. This 
might, for example, happen when respondents give the same 
response for all the items or respond to the first few items 
and leave the rest blank, and so forth. For the instrument 
under discussion, 67 questionnaires were returned. Rasch 
analysis was done for misfitting persons, and 18 misfitting 
persons were found through an iterative process of analysis 
and removal of such persons. Further analyses were done 
with the remaining 49 respondents. 

The demographic information relating to the 49 teachers 
of Mathematics, Science and Biology is presented in 
Table 1. Respondents were not asked whether or not they 
were Mathematics or Mathematical Literacy teachers or both.

One can glean from Table 1 that the majority of teachers were 
teaching in the Further Education and Training phase (Grades 
10–12) and had at least 10 years of teaching experience.

Ethical considerations
At the time of data collection respondents were assured of 
confidentiality and anonymity, and that their participation 
was voluntary and they could withdraw at any time. They 
were further informed that there would be no penalties 
related to their results for assessment of courses they were 
following.

Results
Variance and unidimensionality
A procedure to determine the unidimensionality of an 
instrument measuring a latent variable is the principal 
component analysis of standardised residuals. This 
procedure is not ‘usual factor analysis’ but ‘shows contrasts 
between opposing factors, not loadings on one factor’ 
(Linacre, 2008, p. 250). This procedure points to possible 
items which may distort the unidimensional aspect of an 
instrument. The decision criteria for the results emanating 
from this procedure were as follows:

Variance explained by measures > 60% is good.
Unexplained variance explained by 1st contrast (size) < 3.0 is 
good.
Unexplained variance explained by 1st contrast < 5% is good.  

(Linacre, 2008, p. 335)

TABLE 1: Demographic data.
Variable No. of respondents

Gender

Female 19

Male 30

Age (years)

< 30 5

30–39 20

40–49 17

≥ 50 4

Blank 3

Subjects taught

Mathematics 28

Science 9

Biology 8

Mathematics/Science 2

Mathematics/Biology 1

Biology/Science 1

Highest grade taught

Grade 8 2

Grade 9 7

Grade 10 6

Grade 11 3

Grade 12 26

Blank 5

Teaching experience (years)

< 5 2

5–9 12

10–14 11

15–20 15

≥ 20 8

Blank 1
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Data obtained from implementation of the instrument 
rendered the variance explained by measures forthcoming 
from the empirical data as 27.2%. The expected variance (for 
the data to fit the Rasch model) to be explained by measures 
was 28.0%. This difference was not deemed significant. The 
unexplained variance emanating from the data was 72.8% 
and the Rasch model’s expectation is 72.0%; this can also 
be deemed as not significant. As is clear from the decision 
criteria, the cut-off point of 60% was not met. 

However, these percentages of the variances were to be 
expected, since the respondents were fairly homogeneous 
with regard to their teaching context and the issue under 
discussion. The reported standardised residual variance for 
the first contrast of 3.1 is above the recommended cut-off 
point. Analysis of graphs of the spread of items indicated 
that two items, one dealing with ‘Youth Dances’ and the 
other with ‘Youth Fashion’, stood out as operating as a group 
independent of the rest of the items. These two items can be 
considered as conceptually linked around the notion of the 
behaviour of young people. The respondents were mature 
adults, and it can reasonably be assumed that they viewed 
the two activities as related. Further analysis was done to 
ascertain the absence of which of these two items produced 
a better unidimensional instrument. This analysis rendered 
that removal of the item dealing with ‘Youth Dances’, with 
standardised residual variance for the first contrast of 2.8, 
enhanced the unidimensionality of the instrument. Further 
analysis proceeded using the instrument now reduced to 16 
items through removal of that dealing with ‘Youth Dances’.

A variety of other indicators can be calculated by the Rasch 
procedures, and these were interpreted to give an indication 
of the functioning of an attitudinal instrument such as that 
under consideration here. The results emanating from these 
procedures are discussed in the next section. 

Differential item functioning
Another important criterion for a measuring scale is that 
the items should not function differentially for different 
categories of participants comprising the sample. Given that 
for the instrument under scrutiny here the participants were 
teachers of different genders, the items should not function 
differentially for females and males. Analysis of differential 
item functioning along gender lines was conducted for the 
cohort of teachers. This analysis rendered that two items 
(‘Pension and Retirement’ and ‘Health’) might be easier for 
female than for male teachers to endorse, and that a further 
two items (‘Agriculture’ and ‘Emergency Services’) might be 
easier for male than for female teachers to endorse. 

Although differential item functioning (DIF) is noticeable 
for these items, ‘For statistically significance DIF on an item, 
Prob. < .05’ (Linacre, 2008, p. 266). None of the reported 
probabilities for these items were less than 0.05 and hence 
DIF between female and male teachers was not statistically 
significant for all the items of the scale. DIF was not 
performed for the other demographic dimensions since the 
sample was fairly homogeneous in respect of their teaching 
environments.

Rank ordering of the items 
As pointed out earlier, in a useful scale the items 
operationalising the abstract construct under discussion 
should form a hierarchy, so that it is possible to conclude 
which of the items respondents would find easy and which 
they would find difficult to endorse. With Rasch modelling 
three values can be determined to ascertain the hierarchical 
property of a scale: the measure of an item, and the infit mean 
square and the outfit mean square values respectively.

The measure of an item is the location on the scale. For a 
rating scale it indicates the level of difficulty for endorsing 
the item. The difficulty of endorsement ‘of an item is defined 
to be the point on the latent variable at which it’s high and 
low categories are equally probable’ (Linacre, 2008, p. 221). 

Reeve and Fayers (2005) give the criterion for the spread of 
items to be deemed acceptable. These authors point out that 
the measures should be in the range -2 to +2 logits. With the 
range for the instrument in this study being -0.94 to 1.46, as 
given in Table 2, this criterion was fulfilled. 

In Rasch analysis mean infit and outfit squares (see Table 2) 
are calculated to indicate ‘items which do not contribute to 
the definition of a coherent and useful variable’ (Wright & 
Masters, 1982, p. vi).  For items to have a good fit to the Rasch 
model, the decision criteria are: 

values greater than 2.0 degrades measurement; values greater 
than 1.5 neither constructs nor degrades measurement; values 
from 0.5 to 1.5 are productive of measurement and those less 
than 0.5 misleads us into thinking we are measuring better than 
we really are. 

(Linacre, 2008, pp. 221−222)

It is observable from Table 2 that the fit statistics for all the 
items were within the ‘productive of measurement’ range. In 
fact, both the infit and outfit mean square values for all the 
items fell within this acceptable range. It is thus concluded 
that the reconstructed scale to measure the construct 
‘teachers’ preference for real-life situations to be used in 
Mathematical Literacy’ forms a continuum.

The Rasch model can be used simultaneously to estimate a 
person’s ability (ability to endorse an item) and an item’s 
difficulty (or endorsability of the item). The Winsteps 
software (Linacre, 2008) analysis presents these two estimates 
in a ‘person-item map’ which provides an indication of the 
informativeness of the measures. Figure 1 gives the person 
map of items for teachers’ preferences for real-life situations 
to be used in Mathematical Literacy. The 49 teachers appear 
on the left-hand side, with teachers with a high level of 
endorsement of the scale at the top and those with a low level 
of endorsement at the bottom. 

The items, with those ‘hard to endorse’ at the top and ‘easy 
to endorse’ at the bottom, appear on the right-hand side. 
Noticeable from this figure is that the mean for the persons 
(M = 0.66, SD = 0.72) is higher than the mean for the items 
(M = 0.00, SD = 0.59), which suggests that the respondents 
hierarchically endorsed the same items.
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A further observation is that items in four sets of items (T11 
and T5; T14 and T9; T17 and T3; T12, T13, T4 and T6) share 
the same location. Essentially this may imply redundancy of 
items, and that the reliability of the instrument will not be 
influenced if only one of the shared items is used. However, 
for an instrument dealing with affective issues, care should 
be taken with replacement, and conceptual considerations in 
addition to computational ones should drive decisions about 
replacement of items. For example, T5 (Youth Fashion) and 
T11 (Lottery and Gambling) share the same location and are 
somewhat remotely conceptually linked, but are different in 
terms of the mathematics related to them. They are thus not 
candidates for replacement. On the other hand, T9 (Pension 
and Retirement) and T14 (Inflation) can be considered as 
conceptually linked, because of the relationship they share in 
construction of pension and retirement scheme mathematical 
models. At school level, however, they point to different 
mathematical topics and thus removing any one would not 
be sensible.

In Figure 1 gaps are apparent at five places (between T18 and 
T11; between T16 and T1; between T14 and T17; between T17 
and T12 and between T2 and T7.)1 These gaps indicate that 
the items in these regions are not evenly spread. This might 
be a result of the homogeneity of the respondents, the small 
sample and strong preferences, both negative and positive 
expression. For example, for T10 (‘Health’), the item found to 
be the easiest to endorse, 96% of the respondents selected the 
categories ‘agree’ and ‘strongly agree’. T18 (‘Youth Fashion’) 
was the hardest to agree with, with only 8% selecting 
‘strongly agree’. 

The Rasch model reports a ‘person reliability’ measure which 
‘is equivalent to the traditional “test” reliability’ (Linacre, 
2008, p. 393). The person reliability for the teacher context 
preferences for real-life situations to be used in Mathematical 
Literacy was 0.65. ‘Low values indicate a narrow range 
of person measures’ and person reliability of 0.5 ‘divides 
a sample into 1 or 2 groups’ (Linacre, 2008, p. 393).  The 

1.Only first items in the row are mentioned.

homogeneity of the sample accounts for the person reliability 
being low and points in the direction of a need for a more 
diverse sample for further development of the instrument. 

‘”Item reliability” has no traditional equivalent and low 
values indicate a narrow range of item measures, or a small 
sample’ (Linacre, 2008, p. 393). The item reliability obtained 
was 0.84 and gives a high level of support that the hierarchical 
ordering of the items in Table 2 will be reproduced with a 
different sample of teachers working in a similar context as 
the respondents in this study. 

TABLE 2:  Measure and fit statistics.

Item Measure Infit mean square value Outfit mean square value

T18: Military Matters 1.46 1.05 1.05

T5: Youth Fashion  0.64 1.04 1.00

T11: Lottery and Gambling   0.57 1.43 1.42

T16: Electronic Messages   0.54 1.03 1.04

T1: Sport 0.29 0.92 0.91

T9: Pension and Retirement 0.18 0.98 0.94

T14: Inflation 0.14 0.96 0.93

T17: Pollution Levels -0.07 0.85 0.84

T3: Politics   -0.11 0.79 0.8

T13: Emergency Services  -0.32 0.82 0.82

T4: Agriculture -0.33 1.08 1.08

T6: Engineering -0.40 1.13 1.08

T12: Community Development -0.41 0.85 0.81

T2: Secret Codes  -0.44 1.10 1.09

T7: Sustainable Harvesting -0.78 0.96 1.02

T10: Health  -0.94 0.98 0.89

Mean   0.00 1.00 0.98

Standard deviation   0.59 0.15 0.15

FIGURE 1: Person-item map.

<more> <rare>
3

2

1

0

-1
<less> <frequent>
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The results obtained on the functioning of the instrument 
and the adjustments effected indicate that this was 
reasonable. The revised instrument resulted from removal 
of misfitting persons and an item contributing to violation 
of the unidimensional character of the initial instrument. 
This has helped identify a unidimensional trait representing 
Mathematics and Science teachers’ preferred contextual 
situations to be used in Mathematical Literacy.

Discussion and conclusion
The overall objective of the ROSME project is to ascertain 
and trace over time the real-life situations which learners, 
teachers and parents would prefer to be used in Mathematical 
Literacy. 

The teacher instrument is specifically aimed at ascertaining 
the contexts that teachers prefer. Expression by teachers 
of preferred contextual situations is a subjective issue. 
However, for a variety of reasons – of which economic factors 
and expediency are the most important – it is desirable to 
have some robust, easily implementable measurement 
instrument. This is because such an instrument will enable 
the assessment of real-life contexts that teachers prefer to be 
used in Mathematical Literacy. Also, the instrument would 
allow for the tracking of teachers’ interests in contexts over 
time, in the same way that the TIMSS and Programme for 
International Student Assessment instruments track the 
performance of learners in school Mathematics. Tracking 
is important for informing decision-makers and learning 
resources developers of relevant real-life situations to include 
in such materials. 

As Boone and Scantlebury (2006, p. 253) assert, ‘statistical 
confidence in [such] measures’ validity and reliability is 
essential.’  The results of the infit and outfit mean squares and 
standardised residual variance are indicative of the ROSME 
instrument’s ability to ascertain the contextual situations 
that Mathematics and Science teachers prefer, bolstering this 
‘statistical confidence’.

The fit statistics show that the instrument used to determine 
the contexts that teachers prefer for Mathematical Literacy 
reasonably identifies this variable. Given that attitudinal 
instrument development is an iterative process, this finding 
points in the direction of further development with a more 
heterogeneous group of teachers in terms of the socio-
economic context within which they teach, to ascertain the 
universality of the instrument. In pursuing this path we will 
heed the advice of Wright and Masters (1982, p. 102), that: 
‘When items do not fit, that signifies … not the occasion for a 
looser model, but the need for better items’.

Low endorsement of items points to areas in need of 
continuous professional development. So, for example, low 
endorsement was accorded to the item ‘Mathematics involved 
in a lottery and gambling’. A plausible reason for this low 

endorsement is the attachment of negative consequences of 
this activity. A teacher motivated the low endorsement status 
as follows: ‘If you want to instil positive value these [lottery and 
gambling] might be the opposite effect’. In this instance teachers 
might not, as yet, have a sense of the mathematics involved in 
lottery and gambling and how this can be used productively 
to inculcate the positive values they desire.

Niss (2007, p. 1306), in his assessment of the state of research 
related to problematiques in Mathematics Education, concludes 
that there is a ‘need for investing a considerable amount of 
effort’ into researching issues related to the affective domain 
in Mathematics Education. In research on issues related to 
affective issues pertaining to school mathematics, instruments 
are normally used without reporting the viability of these 
in measuring the trait under consideration. Our analysis of 
one such instrument shows that much more care needs to 
be exercised in the construction of these. They should, at a 
minimum, reasonably identify the latent traits they purport 
to measure in order to provide useful information on 
attitudinal issues related to school mathematics.
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