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Background: PIRLS 2021 results revealed that South African Grade 4 learners performed
significantly lower compared to other countries in reading comprehension and that they did
not reach the standardised international mean score of 500. It was also evident from the results
that English learners performed relatively higher than isiZulu learners.

Objective: This study was initiated to investigate whether possible measurement invariance can
help explain the difference in the scores of English and isiZulu learners. Measurement invariance
is concerned with the metric and functional equivalence of the items in the two languages examined.

Method: A quantitative approach was utilised to reanalyse the PIRLS 2021 numerical data sets.
Descriptive statistics were used to analyse the mean and raw scores. Rasch analysis was
conducted to look for any Differential Item Function (DIF) in the items.

Results: Statistics revealed that there is a significant difference in the mean scores of the two
languages. Analysis of raw scores provided evidence that some of the items lacked metric
equivalence. Rasch analysis displayed that some of the items lacked functional equivalence.

Conclusions: The significant difference found in the scores implies that Grade 4 learners need
more attention mastering the skill of reading literacy. The lack of metric and functional
equivalence suggests that items in the passages need to be investigated and improved.

Contributions: This study has contributed to the International Large-Scale Assessment
literature specifically relating to the equivalence of ILSA across languages. A significant gap in
the learners’ scores was identified and measurement invariance helped explain the gap in the
learners’ reading scores.

Keywords: differential item functioning; equivalence; measurement invariance; PIRLS 2021;
reading literacy; validity.

Introduction

At Grade 4 level, reading literacy is a fundamental skill that empowers individuals to thrive
intellectually, socially, and economically. As such, ‘Progress in International Reading Literacy
Study 2021” (PIRLS) is aimed to provide the participating countries (such as Russia, Egypt and
Singapore) with comparative data on the reading trends of Grade 4 learners across the participating
countries (Mullis & Martin 2021). The PIRLS assesses the reading abilities of Grade 4 learners to
determine how well learners comprehend what they read. The reading abilities explored in this
study are vital because the PIRLS 2021 results in South Africa show that some learners have lower
reading abilities than the others; therefore, this study explores the factor that might possibly
explain the difference in the reading abilities (achievement scores). The different participating
countries have different education systems which implies that learners’ reading proficiencies vary
by country. For example, the Russian education system is different from the South African
education system. Therefore, PIRLS developed international benchmarks to measure where the
various countries are located (Mullis & Martin 2021) and to measure what the learner can do at
each interval of the PIRLS scale (international benchmarks).

The PIRLS assessment instruments are made up of informational texts and narrative texts. It is
crucial to note that PIRLS international versions of the instruments (achievement booklets and
background questionnaires) are developed in English and allow the participating countries to
translate the instruments into and adapt them to their national languages (Wry & Mullis 2023). In
South Africa, that meant translating the PIRLS instruments into the remaining 10 official languages
to be in accordance with the Language in Education Policy (LiEP), 1997 (Department of Basic
Education [DBE] 1997). The LiEP stipulates that South African learners must be taught in their

Note: Special Collection: Literacy in practice.
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Home Language (HL) from Grade 1 to 3; therefore, the
Language of Teaching and Learning (LoTL) must be the
learners” HL (Department of Basic Education [DBE] 1997). In
the South African study of PIRLS, this means that, for
instance, learners who were taught in isiZulu in the
Foundation Phase (Grade 1 to 3) complete the PIRLS
assessment in isiZulu. It is crucial to note that the HL is a
language chosen by the school to be regarded as the learners’
HL (DBE 1997) and that the LoTL is a language that is chosen
to be used as a medium of instruction. In some cases, the HL
chosen at school is not the learners’ true mother tongue or the
language spoken at home.

After each PIRLS cycle, a summary report is released (DBE
2023; Howie et al. 2006, 2011, 2017). It has consistently been
reported by the DBE (2023) and Howie et al. (2006, 2011,
2017) that South African Grade 4 learners are performing
poorly, compared to other participating countries.
Furthermore, there are large discrepancies in the South
African mean scores compared by language. In PIRLS 2021,
South African Grade 4 learners scored 288 points (SE = 4.4),
which is significantly below the PIRLS international mean
score of 500 (DBE 2023). When the PIRLS score is broken
down by language, it shows that isiZulu (267 score points,
SE = 6.5) learners performed lower than those who took the
test in English (387 score points, SE = 14.5). None of the
South African languages reached the low international
benchmark of 400 score points (DBE 2023), implying that
South African learners cannot read for meaning and are
unable to locate and retrieve explicit information. It is
noteworthy to mention that the data for the PIRLS 2021 cycle
were collected during the global pandemic (coronavirus
disease 2019 [COVID-19)).

Considering these results, the aim of this study is to shed
light on the nature of isiZulu learners’ reading literacy, as
reported in the PIRLS 2021 data. Specifically, item equivalence
is investigated in one selected PIRLS 2021 passage (‘The
amazing octopus’) to ascertain whether possible item bias
might have contributed to the differences in learner
achievement in isiZulu, compared to English scores.

As such the following research questions were posed:

e How do the overall Grade 4 English and isiZulu learners’
reading literacy achievement scores differ on PIRLS 20217

e To what extent can the difference in achievement be
explained by possible measurement invariance between
English and isiZulu responses during the PIRLS 20217

e Towhat degree are the items post-translation functionally
equivalent?

Metric and functional equivalence were explored to establish
equivalence in the translated texts and items (cf. Mthimkhulu
2023). It was necessary to investigate item difficulty (metric
equivalence) post-translation to ascertain whether the level
of difficulty was the same in the two groups. Functional
equivalence (item behaviour) was examined to determine
whether the items behaved or functioned similarly in both
groups. Using Rasch Measurement Theory (RMT),
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Differential Item Function (DIF) was calculated to determine
whether learners who completed ‘The amazing octopus’
passage and items in isiZulu were disadvantaged by possible
measurement invariance. For this study, RMT allows the
examination of items to ascertain their function in slightly
different groups taking the same assessment.

Literature review

Translation complexities in Progress in
International Reading Literacy Achievement
booklets

Alharbi (2017) mentioned that when translating constructs
or texts from their Source Language (SL) to a Target
Language (TL), the construct measured in the SL should be
the same as in the TL. The SL is the language in which the
construct is initially designed, and the TL is the language
the construct is translated into. During PIRLS translations
of achievement booklets, some of the words proved
challenging or were difficult to translate into South African
indigenous languages to a point where the words had been
included in English (Howie et al. 2017; Van Staden 2006).
That raised the research questions which are addressed in
this article because the scholars (Alharbi 2017, Mthimkhulu
2023) postulated after translation that the construct
measured should be the same, and that the learners’
achievement should depend on the learners’ proficiency in
the subject matter (Roux, Van Standen & Pretorius 2022).
Translation of instruments (achievement booklets) into
different languages may present a threat to the validity and
equivalence of the test, possibly resulting in test or item bias
(Pena 2007). Furthermore, the availability of up-to-date
African terminology to accommodate the modern scientific
and technological terms is also adding to the complexities
accounted by PIRLS translators. Some scientific terms are
not available in African languages which makes it difficult
to translate them (Prah 2006).

Content and construct validity

Validity was reviewed in association with equivalence.
Content validity was concerned with the fact that, if the
English and isiZulu texts were equivalent, the English and
isiZulu learners should arrive at the same meaning when
reading the passages and responding to the items (Markus &
Smith 2010; Oluwatayo 2012). In terms of construct validity,
the concern was whether the PIRLS assessments measured
the construct (reading comprehension) in the same way in
English and isiZulu. If the items show DIF it may be
concluded the measured constructs are no longer the same
(Combrinck 2020).

Metric equivalence

Pena (2007) viewed metric equivalence as the difficulty of an
item expressed in two or more languages. As the PIRLS
achievement booklets required translations and adaptations,
authors deemed it necessary to establish metric equivalence
in the items of the selected passages (‘The amazing octopus’)
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to examine whether item difficulty is the same across the two
languages. Metric equivalence is a quantitative way of
assessing cross-cultural equivalence in translated texts and
an essential feature in examining construct validity (Kim,
Han & Philips 2003). It was anticipated that the degree of
metric equivalence in the items may perhaps help explain the
difference in the scores. Thus, various item difficulties could
be interpreted as a contributing factor to the difference in the
scores. Cross-cultural equivalence has to do with the
sameness of the instruments designed and translated into
different cultures (Kim et al. 2003).

Functional equivalence

Functional equivalence is concerned with the instrument
behaving the same way in different languages or cultural
groups (Aegisdoéttir, Gerstein & Cinnabars 2008). Pena (2007)
mentioned that post-translation the instrument must elicit
the same behaviour in the various languages the assessment
is translated into. For this study, it meant that the instrument
must function the same way in the English and isiZulu
language groups.

Measurement invariance

Measurement invariance has to do with the psychometric
equivalence of a construct across different groups taking the
same instrument (Putnick & Bornstein 2016); however, if the
construct has different meanings for the respondents, then it
results in measurement non-invariance. If the instrument
violates the condition of measurement invariance, the items
of the instrument need to be examined (Combrinck 2020).
Measurement invariance may be examined using different
statistics such as individual item-fit statistics and Item
Characteristics Curve graphs (ICC). It is postulated that the
translation of instruments might have contributed to the
measurement invariance, resulting in the two language
groups experiencing challenges in understanding the texts
and thus responding differently to the set of items in the
passage. Itisnoteworthy that the difference in the achievement
scores may be due to factors other than measurement
invariance, factors such as teachers’ qualifications, teachers’
content knowledge, learners’ attitudes towards reading and
the availability of resources at home or at school.

Theoretical framework

The curriculum process framework created by the
International Association for the Evaluation of Educational
Achievement (IEA) in 2005 (Mullis et al. 2007) was used
as a theoretical framework for this investigation.
The framework has three levels, namely the intended
curriculum, the implemented curriculum, and the achieved
curriculum (Organisation for Economic Co-operation and
Development [OECD] & Programme for International
Student Assessment 2006). The intended curriculum is
produced by those in charge of the education system; the
implemented curriculum is concerned with what happens
in the classroom, while the achieved curriculum has to do
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with what learners achieve after their learning experiences.
This framework is aimed at linking what is envisioned by
the education system to what is implemented, subsequently
evaluating the learning experiences of the learners through
their performance assessment. Figure 1 depicts the
curriculum process framework and the sections linked to
this article.

For our purposes, the intended curriculum is linked to
the Curriculum Assessment Policy Statement (CAPS)
introduced by the (DBE 2011), and the LiEP introduced by the
DBE (1997), as these documents articulate the envisioned
education system in South Africa. The implemented curriculum
is connected to PIRLS 2021 standardised assessments, meaning
that PIRLS assessments are designed, taking into cognisance
the different education systems of the participating countries.
These assessments are in accordance with the LiEP (DBE 1997)
because the IEA design PIRLS assessments and allow the
participating countries to translate their assessments into their
national languages. The LiEP states that the learners in
Foundation Phase should be taught and assessed in their HL
(DBE 1997). The achieved curriculum is linked to PIRLS 2021
achievement scores of the Grade 4 learners who completed the
assessments in English and isiZulu. The rationale for the use of
this framework is that it allows the investigation of the achieved
curriculum, while considering the intended and the
implemented curriculum. For this study, it accommodated the
examination of the PIRLS achievement scores while considering
CAPS and LiEP and PIRLS 2021 (cf. Figure 1).

Research methodology

The aim is to determine whether measurement invariance
may have contributed to the difference in learner
achievement scores of those who completed the PIRLS
2021 assessment in English and isiZulu. The quantitative
approach was employed to draw data from the PIRLS 2021
data sets and, as such, this investigation becomes a
secondary research study. Secondary data analysis is
concerned with the reanalysis of the primary data to learn
what remains to be learnt from the original data (Johnston
2014; McMillan & Schumacher 2014) and to enhance the
primary research.

Antecedents Context Curriculum

Country Educational
circumstances system

Intented CAPS and
curriculum LiED

!

Classroom School or Implemeted
condmons classroom curr|cu|um

Characterlstlc Student Ach|eved PIhRL'S 2021
of students curriculum Acheivement

scores

Source: Extracted from Organisation for Economic Co-operation and Development (OECD) &
Programme for International Student Assessment, 2006, Contextual framework for PISA
2006, OECD, Paris

CAPS, Curriculum Assessment Policy Statement; LiEP, Language in Education Policy; PIRLS,
Progress in International Reading Literacy.

FIGURE 1: Conceptual framework adapted from the curriculum process framework.
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Participants

Since this study took the form of a secondary analysis of the
PIRLS 2021 data, the South African Grade 4 learners, who
completed the passage in English and isiZulu, were extracted
from the original PIRLS 2021 Grade 4 sample. The PIRLS
2021 used Stratified Two-stage Cluster sampling design
(Almaskut, LaRoche & Foy 2023) across all participating
countries. The first stage of sampling meant sampling the
schools, and the second stage of sampling meant sampling of
classes within the school. The initial sample of the South
African PIRLS 2021 main study comprised 12426 Grade 4
learners stratified by language and province (DBE 2023). As
the interest was in only two language groups, sample
reduction took place. Furthermore, only one reading
comprehension passage was utilised for the purpose of this
investigation. Thus, only 505 Grade 4 learners were sampled
based on the selected passage in the two languages. The
sample of this study comprised English learners (n = 226) and
isiZulu learners (n = 279) who responded to ‘The amazing
octopus’ passage.

Data collection instruments

The PIRLS 2021 used two kinds of instruments, namely: the
achievement booklets and background questionnaires. The
former was made up of two types of texts: informational and
narrative texts (Mullis & Martin 2021). It is the instrument
that contains the passage and the items. It is noteworthy that
‘The amazing octopus’ passage was an informational
passage. The latter instrument mainly focuses on gathering
information about the social and educational environments
of the learner (Howie et al. 2017). The PIRLS 2021 had validity
and reliability procedures in place to ensure that comparative
data were collected, including procedures such as quality
assurance programmes (Johansone & Flicop 2023) and
systems and instrument verifications (Ebbs et al. 2023; Von
Davier et al. 2023). As such, this study adopted the validity
and reliability procedures used by PIRLS 2021.

To fulfil the aim, only the data from the achievement booklets
were utilised, with a specific focus on one passage ("The
amazing octopus’) and its 15 accompanying items. The items
were both multiple-choice items and constructed responses.
The 15 items in this passage were distributed in the PIRLS
2021 processes of comprehension (Mullis & Martin 2021). The
passage examined was classified as an informational passage
that focused on reading to acquire and use information. It is
important to note that the data were collected during the
global COVID-19 pandemic.

Data analysis

After data collection, the IEA Hamburg worked closely with
the Trends in International Mathematics and Science Study
(TIMSS) & PIRLS International Study Centre, Statistics
Canada, and the National Research Coordinator (NRC) of the
participating countries to engage in an extensive process
ascertaining the integrity of the data. They are also responsible
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for the preparation of the international database to ascertain
whether the data are valid, reliable, and comparable across
countries taking part (Cockle 2023).

Since this investigation is about PIRLS 2021, it was necessary
to make use of different statistical programmes that
accommodated the complexity of the PIRLS data. These
programmes included the International Database-Analyser
(IDB-Analyser) plug-in with Statistical Package for Social
Sciences (SPSS) (Foy 2018). The descriptive statistics of this
inquiry included the calculation of mean scores and raw
mean scores for the selected passage items in the two
languages investigated.

After theinitial analyses, DIF was calculated using RUMM?2030.
RUMM2030 is a statistical program that allows the user to put
achievement data in and then it will run statistics and produce
ICC graphs that determine the function of each item for the
groups examined. Under the guidance of Rasch analysis, items
were investigated to determine those that may have proved
difficult and functioned differently in the two groups. The
rationale for conducting DIF was to determine whether any of
the items in the passage behaved differently and discriminated
against any group sampled in this study. Boone (2016) and
Combrinck (2018) postulated that DIF is a useful tool for
investigating item bias against any other group who took the
same assessment. Combrinck (2020) further mentioned that
Rasch analysis places the respondents on the same scale as
item difficulty and then detects where the item might have
discriminated or functioned differently for persons in the
lower and upper intervals across the investigated groups.
Rasch analysis produced Analysis of Variance (ANOVA)
statistics that enabled this study to compare the mean scores of
the two groups, assign significance to the mean scores and
to determine where the items might have functioned
differently. The tables and figures presented below are data
representations found upon the input and analysis of the
PIRLS 2021 data.

Ethical considerations

An application for full ethical approval was made to the
University of Pretoria, Faculty of Education, Ethics
Committee and ethics consent was received on 30 November
2022. The ethics approval number is EDU161/22.

Results

Research question one focused on examining the mean
scores and raw mean scores of those who completed the test
in English and isiZulu. The overall mean score for South
African Grade 4 learners is 288 points (SE = 4.4). Table 1
shows that a difference of 115 points exists between the mean
scores of the two languages. To ascertain whether the

TABLE 1: Language comparison of the Grade 4 learners’ achievement by language.

Language Mean SE English isizulu
English 382 14.5 - A
isizulu 267 6.5 v

A Significantly higher ¥ Significantly lower
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difference in the means is significant, significance testing
(t-test) was conducted.

Table 1 displays the significance of the two languages, mean
scores. Upon testing, analysis revealed that there is a
significant difference between the scores of those who
completed “The amazing octopus’ passage in English and
isiZulu. The English mean score is significantly higher than
the isiZulu language mean score. It is crucial to note that the
difference in the mean scores could be due to several factors,
such as quality of translations, teachers’ content knowledge,
parental involvement, and teachers” qualification.

Table 2 displays the number and percentage of items that
were correctly answered in the passage. They were calculated
from the learners’ raw scores. It is evident from Table 2 that
learners who completed the passage in isiZulu found it very
difficult, as none of the items were correctly answered by 50%
of the learners. In contrast, 4 of the 15 items were correctly
answered by 50% of the learners who responded to the
passage in English. It is thus safe to say that “The amazing
octopus’ passage lacked metric equivalence as evidence shows
that for isiZulu language group the items were extremely
difficult. Possibly, the different underlying abilities (learners’
reading literacy skills) might factor in, regarding the level of
item difficulty found by the learners in the distinct groups.

Following the results presented above, Rasch analysis was
conducted to investigate whether any items in “The amazing
octopus’ passage might have displayed DIF. Two of the
research questions in this study mainly focused on
determining whether item difficulty and item behaviour
(possible item bias /measurement invariance) can help
explain the significant difference found in the mean scores.

Table 3 presents the ANOVA statistics making it possible to
determine which of the items in the passages discriminated
between the two languages. Combrinck (2020:22) specified

TABLE 2: Number and percentage of items that were correctly answered in
English and isizulu.

Item No. English isiZulu

n n % n n %
Completed Correct Correct Completed Correct Correct

1 223 64 29 258 37 14
2 203 122 60* 232 65 28
3 178 70 39 221 57 26
4 190 94 49 211 81 37
5 196 37 19 230 4 2
6 203 97 48 226 10 4
7 202 122 60* 214 43 20
8 191 109 57* 185 38 21
9 208 49 24 198 3 2
10 185 67 36 173 3 2
11 191 83 43 173 37 21
12 185 51 28 168 5 3
13 170 85 50* 154 37 24
14 179 56 31 152 5 3
15 181 61 34 152 4 3
No., number.

*, Items correctly answered by 50% of the learners.
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that a desirable chi-square is ‘p > 0.05" (as a probability
smaller than 0.05 indicates acceptable model fit). The ideal
range that indicates item discrimination among respondents
is -2.5 to 2.5. If the residual value is positive that means that
the item was too easy (underfit) for the respondents, whereas
if the residual value is negative, it implies that the item was
too difficult (overfit) for the respondents. Table 3 exhibits that
5 of the 15 items in the passage showed significant misfit
where residuals were either above +2.5 or below -2.5. Items 7,
9 and 10 were underfit, inferring that they discriminated too
little between the two language groups. Item 3 and 4 depicted
overfit where the items were too discriminating within the
two groups investigated. To further investigate the items,
individual item-fit statistics for each language group was
examined.

Table 4 indicates the individual item-fit statistics of the

English language group only. It appears that none of the
items in the passage show signs of misfit, either overfit or

TABLE 3: Individual item-fit statistics for ‘The amazing octopus’ passage.

Item Difficulty SE Fitresidual  Chi-square  Probability
Z03 -0.260 0.133 2.651* 12.88 0.025
04 -0.895 0.124 2.855% 14.44 0.013
708 -0.727 0.130 1.688 13.84 0.017
713 -0.517 0.145 2.170 2.89 0.717
202 -1.090 0.120 -1.262 12.10 0.034
Z05 1.978 0.199 -1.441 4.46 0.485
z07 -0.965 0.124 -3.253* 33.62 0.000%**
Z09 1.678 0.187 -2.911%* 14.54 0.013
Z10 0.922 0.168 -3.503* 19.59 0.001
Z11 -0.275 0.140 -1.622 8.64 0.124
715 0.899 0.173 -2.286 9.56 0.089
Z01 -0.363 0.081 1.839 12.72 0.026
206 -0.540 0.083 -2.458 11.58 0.041
712 0.265 0.107 -2.057 13.47 0.019
714 -0.110 0.083 -0.525 10.86 0.054

SE, standard error.
*, Fit residuals are shown when below -2.5 or above +2.5.

**, Bonferroni adjusted is 000667 for all the items. Items smaller than the Bonferroni
adjustment are highlighted, and are significant.

TABLE 4: Individual item-fit statistics for English language group.

Item Difficulty SE Fitresiduals Chi-square Probability
Z03 0.272 0.199 1.444 9.64 0.008
04 -0.350 0.184 1.380 2.58 0.276
Z08 -0.822 0.183 1.723 13.75 0.001
713 -0.232 0.195 -0.158 4.31 0.116
Z02 -1.259 0.188 -0.594 1.57 0.456
Z05 1.881 0.226 -0.634 1.05 0.592
z07 -1.284 0.187 -1.669 11.85 0.003
Z09 1.444 0.206 -1.979 8.94 0.011
710 0.537 0.194 -2.33 4.99 0.083
711 0.044 0.186 -1.141 4.27 0.118
715 0.679 0.199 -0.866 2.04 0.362
Z01 -0.047 0.119 1.757 3.84 0.147
206 -0.915 0.122 -1.42 3.06 0.217
712 0.123 0.134 -0.34 0.51 0.774
714 -0.072 0.103 0.406 3.71 0.157

SE, standard error.
*, Fit residuals are shown if below -2.5 or above +2.5.

** Bonferroni adjustment is 000667 for all the items. All the items smaller than the
Bonferroni adjustments are highlighted, and are significant.
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underfit, within the English language group. It is evident
from Table 3 that all the items for the English language group
were a better fit.

Table 5 depicts individual item-fit statistics for the isiZulu
language group. It is clear from the table that only one item
depicted misfit. Item 11 showed underfit that was
insignificant. The interpretation is that this item discriminated
too little between the isiZulu learners who have lower and
higher abilities. Upon determining that some of the items in
the passage discriminated between the two language groups,
DIF analysis was then conducted to investigate which of the
items in the passage might have functioned differently for
the two groups.

Table 6 presents evidence of the items that displayed DIF.
Items 4, 7, 10 and 6 displayed signs of differential item
functioning at a 5% significance level. It is evident that 4 of the
15 items present with significant uniform DIF. Uniform DIF
implies that persons who have the same underlying abilities
have consistently different probabilities of correctly responding

TABLE 5: Individual item-fit statistics for isiZulu language group.
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Item Difficulty SE Fitresiduals Chi-square Probability
Z03 -0.919 0.167 1.875 1.837 0.399
04 -1.623 0.161 1.907 3.858 0.145
Z08 -0.759 0.193 0.822 5.014 0.081
713 -0.977 0.208 2.196 3.668 0.159
Z02 -1.066 0.163 -0.48 3.566 0.168
Z05 2.164 0.468 -0.776 0.507 0.776
z07 -0.766 0.18 -1.623 6.956 0.030
Z09 2.586 0.628 -1.035 1.788 0.408
710 2.411 0.627 -0.908 1.773 0.412
711 -0.903 0.197 -2.864%* 13.569 0.001
715 1.634 0.482 -1.011 0.555 0.757
Z01 -1.092 0.099 -2.366 5.169 0.075
Z06 -0.268 0.138 -1.064 2.554 0.278
712 0.126 0.197 -1.725 4.481 0.106
714 -0.547 0.133 -1.575 2.842 0.241

SE, standard error.

*, Fit residuals are shown if below -2.5 or above +2.5.

** Bonferroni adjustment is 000667 for all the items. All the items smaller than the
Bonferroni adjustment are highlighted, and are significant.

TABLE 6: Differential Item Function Summary of ‘The amazing octopus’ passage.

Item F-ratio Probability
Z08 7.81919 0.005463
204 13.71932 0.000243*
Z08 2.07984 0.150234
713 4.97365 0.026550
Z02 2.88598 0.090232
Z05 1.62755 0.202886
z07 14.55166 0.000158%*
Z09 8.66164 0.003469
710 24.20394 0.000000%*
711 3.07292 0.080613
715 7.10563 0.008137
Z01 9.52798 0.002163
206 47.59605 0.000000%*
712 10.28951 0.001491
714 0.20134 0.654006

to the item compared to the various groups (Andrich &
Hagquist 2015). To further examine the data, ICC graphs were
utilised to illustrate only the items that displayed differential
item functioning from the Rasch analysis.

Item 4 (cf. Figure 2) in the passage investigated was a
multiple-choice question expecting learners to focus on and
retrieve Explicitly Stated Information. It asked whether
octopuses have bones and what octopuses do. Among the
different distractors, the learners were supposed to make one
choice. For both groups at -2.5-person location, the sub-
groups had the lowest probability of correctly responding to
theitem (<30%). InisiZulu at-2logits, they had approximately
50% chance of correctly responding to the item, compared to
the English sub-group who had less than 10% chance at the
lowest-class interval. At the same person location gradual
increase in English is evident but the participants found the
item to be difficult as their ICC is below the model curve. At
the lower-class interval, the item was difficult for the English
sub-group. For the isiZulu sub-group, at 0.5 logits, they had
an similar probability of correctly responding to the item as
the English sub-group at 1.5 logits (highest probability,
approximately 80%).

Since item 4 was a multiple-choice item, Figure 3 illustrates a
distractor analysis that provides different probabilities of
learners choosing the correct answer or the distractors. The
correct distractor for this item was C (3). At -3 to -2 logits,
learners were tempted to opt for distractor B and distractor D
(4). At that location learners had approximately a 20% chance of
opting for distractor B. At 0 logits, learners had more than 50%
chance of selecting distractor C (3) as the correct answer.
Interestingly, at 1.5-person location learners had the highest
probability of selecting the correct option (approximately 80%
chance).

Item 7 (cf. Figure 4) also displayed DIF. It was a constructed
response that required learners to make Straightforward
Inferences. It asked what the octopus named Frieda learned
to do. At -2.5 to -1.5 logits both sub-groups had the lowest
probability of correctly responding to the question. At the
lower-class interval, at -1.9, both sub-groups had less than
20% chance of getting the item correct. It is thus evident from
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the graph that both groups experienced inconsistencies,
while the item was difficult for both groups as neither of the
ICC was above the model curve. However, from -1.5 logits,
the English sub-group experienced an upward direction, and
at-0.9 logits, they had approximately 50% chance of correctly
responding to the item. As for the isiZulu sub-group, they
also experienced a gradual increase in probability of getting
the item correct at -2-person location. At the upper-class
interval for the English sub-group, approximately 1.5 logits,
they had the highest probability (95%) of responding
correctly to the item. At the upper-class interval, specifically
at 0.6 logits, the isiZulu sub-group had the highest probability
of correctly responding to the item (100%). For both groups at
the upper-class interval, they found the item not to be difficult
as both their ICCs are above the model curve. Item 10
displayed DIF.

Item 10 (cf. Figure 5) also functioned differently in the two
groups. It was a constructed response item that required
learners to focus on and retrieve Explicitly Stated
Information. The item was concerned with why the aquarium
staff give octopuses puzzles. At the lower-class interval both
groups had the lowest probability of correctly responding to
the item. With the English sub-group at -2 to -0.7, they had
the lowest probability of getting the item correct
(approximately 10%). From -2.5 to -1.5 logits, isiZulu learners
had the lowest probability of responding correctly to the
item (0% chance). From -0.7 logits, the English sub-group
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experienced a steady increase in the ICC. In the isiZulu sub-
group there was at 0.7 logits the lowest probability and
approximately 30% chance of correctly responding to the
item. At 1.8-person location, the English sub-group had the
highest probability of correctly responding to the item
(approximately 80% chance). At the lower-class interval
both groups experienced difficulties in responding to the
item, although at the upper-class interval the item was
difficult and discriminating against the isiZulu sub-group.
Next is item 6 in the passage that also displayed DIF.

Item 6 (cf. Figure 6) was the last of the 15 items of the
passage that displayed DIF. It was a constructed response
item that required learners to interpret and integrate Ideas
and Information. This item required two constructed
responses as it was a two-mark item. It required learners to
provide two ways in which octopuses escape their
predators. It is important to note that 1 mark is awarded if
the learner provided a partially correct response (one
response), and full marks are awarded for full
comprehension when the learner provided two correct
responses. For both sub-groups at the lower-class interval,
specifically at -2.5 to -1.5, they had the lowest probability of
correctly responding to the item (< 30% chance of scoring a
partial mark). Interestingly, at that location (-1.5-person
location), the English sub-group experienced an upward
direction in their ICC, unlike the isiZulu group who had a
gradual increase. At about -1 logits, the isiZulu sub-group
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FIGURE 3: Distractor analysis for item 4.
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had the lowest probability (40% chance), whereas the
English sub-group had the highest probability (100%
chance) of correctly responding to the item. It is evidenced
by the ICC that at the mentioned logits scale, the item was
extremely difficult for isiZulu learners. In the upper-class
interval, at 0.5-person location, isiZulu learners had the
highest probability (approximately 70%) of correctly
responding to the item and scoring a partial mark. As for
English learners at the same person location, they had the
highest probability of responding correctly to the item and
obtaining full marks. It would appear that this item
discriminated against the isiZulu sub-group in the upper-
class as their ICC is below the model curve (inferring that
they found the item difficult) and had the highest probability
of scoring a partial mark in the item. Also, the item is
difficult for the isiZulu sub-group as their ICC did not at
any class move above the model curve.

Discussion of the results

Initially, this study stemmed from the poor literacy results
found during PIRLS 2021 (DBE 2023). From the PIRLS 2021
South African report (DBE 2023), it was indicated that
learners in South African are struggling to locate and
retrieve explicitly stated information and that there is a
discrepancy in the scores of those who tested in English
and isiZulu. The significant difference found in the scores
could be an indication that the isiZulu language learners
need more attention (such as more reading material) when
it comes to mastering the skill of reading literacy, compared
to those who responded to the items in English. Table 2
presents evidence that the passage required a higher
cognitive level of reading for isiZulu leaners. Although, it
is also safe to infer that even for the English language
group, the items were found to be difficult because not all
the items were correctly answered by at least 50% of the
learners. It is crucial to note that the implication is not that
the passage was easy for English learners, but that isiZulu
learners showed signs of struggling more with reading
comprehension. When the raw mean scores were calculated
they revealed that the isiZulu language had a mean score of
2 and the English group had 10. The 8-point difference in
the raw mean scores may signify that for isiZulu learners
the passage was demanding and thus that the learners
need more reading materials to aid them in mastering the
skill of reading literacy. With the items showing signs of
metric inequivalence, it is postulated by Aegisdéttir et al.
(2008) that the construct validity of the assessment is
threatened.

It was suggested by Roux et al. (2022) that learners’
achievement scores should reflect their reading proficiency,
not anything else. Subsequently, item equivalence was then
investigated to ascertain whether it is a contributing factor
to the case of poor reading literacy achievement. Item-
fit statistics showed that some items in the reading
comprehension passage were misfit. The items that displayed
misfits need to be paid attention to as some discriminated too
much (overfit), and some discriminated too little (underfit),
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between the two groups. The implication is that these items
did not have the same level of difficulty for both groups. It
was stated by Combrinck (2020) that if the items show signs
of DIF, investigations into the items should be done.

Further analysis was done to investigate item behaviour. It
was found that some of the items in the passage behaved
differently in the two groups. Items that displayed uniform
DIF for this article meant that there is a lack of functional
equivalence between the groups. The interpretation is that
the difference in item behaviour might have contributed to
different learner comprehension of the item, subsequently
having different probabilities of responding to the item.
Learners from the English and isiZulu groups, who have
the same underlying abilities, did not have the same
chance of responding correctly to the item across the two
languages (Andrich & Hagquist 2015; Zumbo 1999). The
presence of different item behaviour threatens content
validity (Pena 2007) because the difference in the item
behaviour implies that the learners might have experienced
different item content or understood the item content
differently.

Overall, the presence of lack of metric and functional
equivalence in some of the items could explain the difference
in the mean scores. In other words, it is found that the
difference in the mean scores could be due to the violation of
measurement invariance in the item of “The amazing octopus’
passage. However, it is critical to mention that the possible
item bias found did not favour any language and the different
ICC graphs showed that the four items functioned differently
in each group; however, two of them were difficult for
learners who responded to the items in isiZulu.

The evidence from this article suggests that language and
literacy are interrelated, thus language plays a significant
role in preparing learners to read to learn (reading literacy).
It is for that reason that the DBE should carefully consider the
effective implementation of the LiEP (DBE 1997), because
scholars such as Coetzee-Van Rooy (2018), Nwammuo and
Salawu (2018) and Nugraha (2019) stated that the policy is
there but the implementation and the realisation of the LiEP
(DBE 1997) is questionable. Therefore, a stronger emphasis
should be placed on the realisation of language in education.
The PIRLS 2021 indicated that 30% of the learners who took
the PIRLS 2021 assessments indicated that the language of
the test is not the language they authentically speak at home
(Department of Basic Education [DBE] 2023). It, therefore,
remains the responsibility of those in charge of the education
system to ensure that there is effective implementation of the
language policy. Nwammuo and Salawu (2018) made
recommendations on how to raise awareness of and practise
the language policy. They suggested that the curriculum
must encourage the teaching of indigenous languages, with
vital material resources; and by the updating and modernising
of indigenous languages, the gap between policy and
implantation might be bridged. Media can be utilised to
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create public awareness and raise appreciation for the use of
indigenous languages. If indigenous languages can be
updated and modernised, translations may be improved and
foreign words such as i-Hammerhead shark may be translated
into the indigenous languages.

Recommendations and conclusion

Using the results and discussion sections the following
recommendations are made:

¢ Itis put forth thatlearners in South Africa should receive
more challenging materials that are like the PIRLS
achievement booklets, to get them familiar with the kind
of texts PIRLS assesses them on and increase their
vocabulary. In other words, a variety of texts for South
African learners is recommended because the learners
are usually exposed to literary texts. Exposure may also
help develop learners” understanding of the world and
its set of related systems while enriching their
vocabulary.

* Astheitemsin the passages display metric and functional
inequivalence, it is recommended that these be refined
and/or improved.

¢ Innovating methods of translation should be sought, and
indigenous language speakers are tasked with the
responsibility of wupdating and modernising the
indigenous languages to fit into the current technological
and scientific world.

e Lastly teachers may be provided with the necessary
workshops and policy documents to help them effectively
teach the reading literacy skill and help children master
this skill.

In summary, reading literacy is a vital skill that every child
enrolled in school should demonstrate. As the PIRLS data
show that South African learners cannot read for meaning, it
remains the responsibility of the nation to raise literacy levels
and awareness. This study demonstrates that the isiZulu
learners who completed the items in the examined passage
found it difficult, compared to those who responded to the
passage in English. The second analysis conducted in this
investigation showed that some items in the passages
functioned differently in the two languages investigated.
This study provides evidence that the PIRLS passages
examined lacked metric and functional equivalence to a
certain degree as some of the items discriminated against and
functioned differently in a certain group; subsequently they
need to be improved wherever possible.
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