


























































































































































































































































































































difficult for learners who completed the assessment in isiZulu and certain items, as

presented in Table 5.4, proved challenging for those who took it in English.

From the analysis of the raw scores of those who responded to passage and items in
English and isiZulu, it is thus evident that the items in the passage were non-equivalent
as the item difficulty was not the same across the two languages. Due to the
differences in the mean scores and raw mean scores of the two languages, a second
set of analyses took place to further investigate where possible measurement
invariance across the items could help explain the difference in the achievement
scores of English and isiZulu language learners who responded to The Amazing

Octopus items.
5.3 RASCH ANALYSIS EVIDENCE FOR SUB-QUESTIONS 2 AND 3

This section of the study discusses the results produced by RUMM2030 after the
PIRLS 2021 data was inputted into the program to investigate for possible item bias.
The current study investigated possible measurement of invariance/item bias and
functionality** of the items in The Amazing Octopus passage answered by English and
isiZulu language learners. As indicated, only the English and isiZulu language learners
who were allocated The Amazing Octopus passage and its accompanying items were
sampled, and their achievement data were inputted into the software. As this study
utilised RUMMZ2030 to carry out Analysis of Invariance (ANOVA) statistics using Rasch
Measurement Theory (RMT), the outputs provided this study with sufficient evidence
to answer to sub-question 2 and 3. Sub-question 2 and 3 were posed as follows:

2. To what extent can the difference in achievement be explained by possible bias
(measurement invariance) between English and isiZulu responses during
PIRLS 20217

3. To what degree are items functionally equivalent post-translation?

14 Functional equivalence that has to do with instrument/item behaviour (cf. Section 3.7.2)
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5.3.1 Summary Statistics for The Amazing Octopus Passage

This section of the study presents summary statistics (also known as reliability
statistics) for The Amazing Octopus passage. Table 5.5 depicts summary statistics for

the sample of this study, which includes English and isiZulu language groups.

Table 5.5: Summary statistics for The Amazing Octopus passage

Analysis Power of PerSepldx PerSepldx  Coefficient  Coefficient
name analysis of with with no Alphawith  Alphawith
fit extreme extreme extremes no
extremes
Amazing Good 0.82723 0.82874 0.91149 0.89583
Octopus
English Only Good 0.85259 0.84681 0.90977 0.89340
isiZulu Only Too low 0.26960 0.22611 0.65675 0.59572

It is vital to note that if there is missing data, the Cronbach Alpha (a) cannot be
calculated. During the calculation of summary statistics for The Amazing Octopus
passage?®, and the two languages, the missing data were excluded, hence Table 5.5
shows the Cronbach Alpha. Furthermore, the acceptable a is .70 (Combrinck, 2020).
The a for English Only is .90 which is excellent, and the power of analysis fit is good,
signifying that the test items differentiated between different person abilities. In
contrast, the a for isiZulu Only is .65 and it is below the acceptable value and the
power of analysis is too low, signifying that the items in the test was not able to
differentiate between the different person ability. According to Combrinck (2020), the
minimum acceptable Person-Separation Index (PerSepldx) is >0.7 which indicates
statistically differentiable groups. Souza et al. (2017) states that the PerSepldx

indicates the acceptable level of separation within the persons. Furthermore, Souza

15 The summary statistics calculated for The Amazing Octopus only included the sample for this study
(505 learners sampled from English and isiZulu learners)
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et al. (2017) highlighted that if the PerSepldx values are less than the acceptable
value, it implies that there is a need for items that will better separate the different
abilities of persons. Table 5.5 indicates that the PerSepldx for the passage The
Amazing Octopus, was above the minimum acceptable level (0.82) thus implying that
the groups were statistically differentiable, and the items differentiated between the
two language groups compared. Similarly, for English Only, the PerSepldx with no
extreme is above the minimum level (0.84), thus the items were able to differentiate
between high and low performers or person ability. However, for isiZulu Only, the
PerSepldx fell below the acceptable level (0.22), implying that the items did not
differentiate between the high and low performers. As a result, item fit statistics were

conducted to further look into the items.

5.3.2 Item Fit Statistics of The Amazing Octopus Passage

This section presents the item fit statistics for The Amazing Octopus passage. Rasch
Analysis constructs a unidimensional scale and then tests how well the data fit that
model through the notion of fit statistics that allows the determination of whether the
items the respondent answered proceed in the order anticipated, based on the scale
developed (Combrinck, 2020). The RMT assumes that the ability of the respondent
increases when the items increase in difficulty (Bonne, 2016; Combrinck, 2018). The
degree to which a parameter estimate is valid, is measured by statistics quantifying
the fit of the data to the measurement model (Linacre, 1994). Item fit statistics are then
used to determine the link between the persons and the items. However, if the results
show a lack of fit, then the implication is that the person ability did not increase as the
item difficulty increased. How well the data fits the Rasch model is indicated by the
chi-square. According to Combrinck (2020), a significant chi-square illustrates that the
data and the Rasch model are significantly different from one another, whereas a small
chi-square which is not significant (p>0.05), is desirable and shows that the data fit the
model. It is also vital to note that -2.5 to +2.5 is the ideal range that indicates item
discrimination among the respondents. If the residual value is negative, it infers that
the item was too easy (underfit) and when the residual value is positive it infers that
the item was too difficult (overfit) (Combrinck, 2019).
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To test the null hypothesis of this investigation, individual item fit statistics were utilised
(Table 5.6). The null hypothesis of this investigation states that the mean scores of the
learners who took the test in English and isiZulu are not different and therefore
measurement invariance is not a contributing factor (Ho = English = jisiZulu). If the
null hypothesis is rejected, the alternative hypothesis states that the mean scores of
the learners who took the PIRLS 2021 assessments are different and measurement

invariance might be the contributing factor (Ha = uEnglish # nisiZulu).

The results presented in Table 5.6 include the individual-fit statistics for an overall
sample (n=505) of the English and isiZulu learners that completed The Amazing

Octopus assessment.

Table 5.6: Individual Item-fit statistics for the Amazing Octopus Passage

Item Difficulty SE Fit Residual Chi-Square Probability
Z03 -0,260 0,133 2,651* 12,88 0,025
204 -0,895 0,124 2,855* 14,44 0,013
Z08 -0,727 0,130 1,688 13,84 0,017
Z13 -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
zor 0% o4 825 .2 0000%
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
Z15 0,899 0,173 -2,286 9,56 0,089
Z01 -0,363 0,081 1,839 12,72 0,026
Z06 -0,540 0,083 -2,458 11,58 0,041
712 0,265 0,107 -2,057 13,47 0,019
Z14 -0,110 0,083 -0,525 10,86 0,054

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

** Bonferroni adjustment is 0.000667 for all the items. Items that are smaller than the
Bonferroni adjustment are highlighted, and they are significant.
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Table 5.6 indicates that 5 of the 15 items in The Amazing Octopus passages showed
misfit where the fit residuals were either above +2.5 or below -2.5. Items 3 and 4
displayed overfit where the items were too discriminating within the two language
groups tested. On the other hand, items 7, 9 and 10 displayed underfit which implies
that there was too little discrimination between the English and isiZulu language
groups. In addition, item 7 displayed underfit that was significant, and it was the only
item that displayed a significant misfit. The implication is there was too little
discrimination in item 7 between the English language and isiZulu language groups.
To further examine the null hypothesis of this investigation, it was crucial to look at the
individual item fit statistics per language groups.

Table 5.7: Individual item-fit statistics for English language group

Iltem Difficulty SE Resli:c:ItuaIs Chi-Square  Probability
Z03 0,272 0,199 1,444 9,64 0,008
204 -0,350 0,184 1,380 2,58 0,276
Z08 -0,822 0,183 1,723 13,75 0,001
Z13 -0,232 0,195 -0,158 4,31 0,116
202 -1,259 0,188 -0,594 1,57 0,456
Z05 1,881 0,226 -0,634 1,05 0,592
207 -1,284 0,187 -1,669 11,85 0,003
Z09 1,444 0,206 -1,979 8,94 0,011
Z10 0,537 0,194 -2,33 4,99 0,083
Z11 0,044 0,186 -1,141 4,27 0,118
Z15 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
Z12 0,123 0,134 -0,34 0,51 0,774
Z14 -0,072 0,103 0,406 3,71 0,157

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

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

Table 5.7 shows the individual item fit statistics of the English language group only.
The table indicates that none of the items in The Amazing Octopus passage were
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either overfit (discriminating too high) or underfit (discriminating too little) within the
English language group. None of the items in the English language group depicted
misfit that was significant. It appears that for the English language group, all the items

were a better fit.

Table 5.8 depicts the individual item statistics for the isiZulu language group.

Table 5.8: Individual item-fit statistics for isiZulu language group

Item Difficulty SE Resli:olltuals Chi-Square  Probability
Z03 -0,919 0,167 1,875 1,837 0,399
204 -1,623 0,161 1,907 3,858 0,145
Z08 -0,759 0,193 0,822 5,014 0,081
Z13 -0,977 0,208 2,196 3,668 0,159
202 -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
Z10 2,411 0,627 -0,908 1,773 0,412
Z11 -0,903 0,197 -2,864* 13,569 0,001
Z15 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
Z14 -0,547 0,133 -1,575 2,842 0,241

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

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

Table 5.8 illustrates individual item statistics for isiZulu language group; only one item
showed misfit. Item 11 depicted underfit, inferring that there was too little
discrimination between the isiZulu languages learners that have higher and lower

abilities.

Taking into account the individual item fit statistics of the overall sample (five items
showing misfit; two overfit and two underfit and one significant underfit) and individual
97
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item fit statistics per language group, the English group depicts no misfitting items
within the group and the isiZulu group depicts one misfitting item that is underfit but
not significant. It is clear that there is a degree of variation between the English and
isiZulu language mean scores. Therefore, the above provides evidence to partly reject

the null hypothesis.
5.3.3 Differential ltem Functioning of Items in The Amazing Octopus Passage

This section provides a discussion of the items that displayed Differential Item
Functioning (DIF) across the English and isiZulu language groups. When DIF occurs,
it means that the persons having the same ability do not have the same chance of
correctly responding to the item (Sandilands et al., 2013). DIF testing includes an
ANOVA test that provides information on whether the mean scores of the groups
examined are comparable or not. The ANOVA test conducted for this study includes
a person factor analysis of all 15 items that accompanied The Amazing Octopus
passage. The logic behind the use of an ANOVA test is twofold: firstly, to compare the
mean scores of the two language groups investigated and secondly, to test the null
hypothesis (Field et al., 2012).

The null hypothesis of this investigation states that the mean scores of the learners
who took the test in English and isiZulu are not different and therefore measurement
invariance is not a contributing factor (Ho = ,English = jisiZulu). If the null hypothesis
is rejected, the alternative hypothesis states that the mean scores of the learners who
took the PIRLS 2021 assessments are different and measurement invariance might
be the contributing factor (Ha = uEnglish # nisiZulu).

The ANOVA outputs provide the F-ratio and the p-value. The F-ratio is a measure
where two quantities are expected to be approximately equal under the null hypothesis
(Field et al., 2012). In the case of this study, the mean scores of the two language
groups, respectively the English language and isiZulu language groups should have
approximately the same mean scores that are not significantly different from each
other. The p-value (probability value) is a statistical model that is conducted to test the
null hypothesis in order to assign statistical significance of the evidence found (Cohen

et al., 2018; Field et al., 2012). When put together, these values are able to help this
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investigation test the null hypothesis and to inform this study whether the mean scores
between the two language groups are equal. Table 5.9 displays the DIF summary for

The Amazing Octopus passage, as indicated by ANOVA statistics.

Table 5.9: DIF Summary of The Amazing Octopus passage

Iltem F-ratio Probability
Z08 7,81919 0,005463
Z04 13,71932 0,000243*
Z08 2,07984 0,150234
Z13 4,97365 0,026550
Z02 2,88598 0,090232
Z05 1,62755 0,202886
Z07 14,55166 0,000158*
Z09 8,66164 0,003469
Z10 24,20394 0,000000*
Z11 3,07292 0,080613
Z15 7,10563 0,008137
Z01 9,52798 0,002163
Z06 47,59605 0,000000*
Z12 10,28951 0,001491
Z14 0,20134 0,654006

* Significant at 5 percent level (Bonferroni 0,001111)

It is important to note that if the p-value is less than <0.05, it presents robust evidence
to reject the null hypothesis, whereas if a p-value is more than >0.05, it indicates weak
evidence for rejecting the null hypothesis (Cohen, 2018; Field et al., 2012). In the case
of this study, four of 15 items displayed p-values that enable this study to reject the
null hypothesis, namely, items 4, 7, 10 and 6 and they showed signs of differential item
functioning. The implication is that the four items, highlighted in Table 5.9, presents
uniform DIF, inferring that these items functioned differently for English and isiZulu
language groups. Andrich and Hagquist (2015) explained uniform DIF as a notion that
presents consistent differences in the probabilities of persons with the same

underlying abilities to correctly answer items when compared to different groups.

To further examine the DIF in The Amazing Octopus passage, Item Characteristic

Curve (ICC) graphs were utilised. Figure 5.2 shows an example of an ICC graph.
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Z03 RP51203: Octopuses are experts  Locn = -0.260 FitRes = 2651 ChiSq[Pr]=0.025 F[Pr]=0.069
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Figure 5.2: An Example of an ICC graph

The ICC graph has an x and a y-axis. The x-axis depicts person location which
Combrinck (2020) explains as the respondents’ abilities. The y-axis is the expected
value commonly referred to as the probability score. At 0.0 where the x-axis meets the
y-axis is incorrect response probability and the start of the lowest probability of a
correct answer until 0.5, while 0.5 is the start of the highest probability of a correct
response to 1.0 (Mtsatse, 2015). It is noteworthy to mention that at the x-axis, the ICC
graph is divided into two interval classes namely, the lower-class interval and the
upper-class interval. The lower-class ranges from -3 to 0 and the upper-class ranges
from O to 3. The lower class is labelled as the persons with lower abilities to correctly
answer to the items and the upper class is labelled as the persons with higher abilities
to correctly answer to the items (Combrinck, 2020; Van Staden, 2018).

When the persons are placed on the person location (logits) scale ranging from -3 to
3, the assumption is that they have some sort of underlying ability. When the ICC of
the group(s) investigated is below the model curve (usually represented in grey) it
infers that the group found the item difficult. Each item presenting with DIF is
represented below by the ICC graph, depicting differential item function of the specific
item in both lower and/or upper-class interval. The ICC graphs provided evidence to
answer sub- questions 2 (item difficulty/possible item bias) and 3 (item behaviour) of

this inquiry, thus the two sub-questions are answered concurrently.
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Item 4 in The Amazing Octopus passage

Item 4 in The Amazing Octopus passage is a Multiple Choice (MC) question that
required learners to Focus on and Retrieve Explicitly Stated Information. The question

was structured as follows:

4. Octopuses do not have bones. What does this mean they do?

Hide with other octopuses
Hold onto rocks

Fit into very tiny places* (correct answer)

o o T p

Look like seaweed

Item 4 was phrased as follows in isiZulu:

4. Ama-okthophasi awanawo amathambo. Lokhu kusho ukuthi angakwazi ukwenzani?

Ukucasha namanye ama-okthophasi
Ukubambelela emadwaleni

Ukuzishutheka ezindaweni ezincane* (Impendulo elungile)

o o T p

Ukubukeka njengokhula Iwasolwandle

Figure 5.3 illustrates the ICC for item 4 of The Amazing Octopus.

tem: RP51Z04: Octoepuses do not have [Z04] - 2 Levels for Person Factor: LANGUAGE

1y Slope
0.25
E
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d
v
a
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Perscn Location (logits)

Figure 5.3: Item Characteristic Curve for The Amazing Octopus ltem 4
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For the English sub-group (represented in blue), it displays that those who were at the
lower-class interval, specifically between -2 to -1.8, had the lowest probability (less
than 10%) of choosing the correct answer and, as such, found the item very difficult.
For the isiZulu sub-group (represented in red), those at the same lower-class interval,
had approximately 50% change of correctly responding to the question. From the -0.8-
person location onwards, the ICC changes in an upward direction for the English sub-
group, meaning that the learners who are at the lower-class interval, have a slightly
higher probability of choosing the correct answer, although they still found the item
difficult as their ICC is below the model curve. Interestingly, the isiZulu sub-group, who
are at the lower-class interval, found this item not too difficult as their ICC is above the

model curve.

The English sub-group in the upper-class interval at 1.4-person location, have the
highest probability (approximately 80%) of choosing the correct option, although their
ICC is below the model curve. The isiZulu sub-group, who are at the upper-class
interval at the 0.5-person location, also had a high probability (approximately 80%) of
choosing the correct option. Overall, Item 4 functioned differently across the two
language sub-groups and appears to discriminate against the English sub-group at
both class intervals, inferring that item 4 was more difficult for the learners who wrote
the test in English.

The next figure, Figure 5.4, depicts the distractor analysis for Item 4.

Z04  RP51Z04: Octopuzes do not have  Locn =-0.855 FitRes =2.8585 ChiSq[Fr]=0013 F[Pr] = 0.058

T o mm s mm e eeeee--oooo ICC
F i
i
o
b
a
LR
|
i
k
¥

4
0.0 . /- . — -—t ; 1 { %
-3 2 - I 1 2 3
Perzan Location [logits] = = Comect answer

Figure 5.4: Distractor analysis in The Amazing Octopus for Item 4
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For Item 4, the correct answer was distractor C (3). Between the -3- and -2-person
location, learners were tempted to select distractor B (2) and distractor D (4). Learners
had approximately a 20% chance of selecting distractor B (2). At the -1.9-person
location, the learners had about a 40% chance of selecting distractor B (2). It would
appear that from this point onwards, the learners were able to mostly correctly identify
distractor C (3) as the correct answer. To illustrate this point, at the 1.5-person location,
learners had about an 80% chance of correctly selecting distractor C (3). Next, is item

7 that displayed differential item functioning across the two languages.
Item 7 in The Amazing Octopus passage

Item 7 also displayed differential item function in the two languages investigated. Item
7 was a Constructed Response (CR) that required learners to Make Straightforward

Inferences. It was phrased as follows:

7. What did Frieda the octopus learn to do?

(1 score point)

For isiZulu learners’ item 7 was translated as follows:

7. Yini i-okthophasi u-Frieda eyafunda ukuyenza?

(iphuzu eliy-1)
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Figure 5.5 displays the ICC for Item 7.

ltem: RPS1.207: What did Frieda the o [£07] - 2 Levels for Person Factor: LANGUAGE

o ENGLISH
% ISEZULY

BETES an o oD Rm

0.0 . L . —L — : t 1 t {
-3 -2 -1 0 1 2 3
Perzcn Location (logits)

Figure 5.5: Item Characteristic Curve for The Amazing Octopus Item 7

Both English and isiZulu sub-groups, which were located at the lower-class interval
from -3 to approximately -1.5, had the lowest probability of correctly responding to the
guestion. Both English and isiZulu sub-groups, which were at the lower-class interval
at -2.6-person location, had the lowest probability (less than 10%) of responding
correctly to the item. Both sub-groups at the lower-class interval experienced
inconsistency between the -3- and -1-person location. From the -0.8-person location
onwards, the English sub-group experienced an upward direction whereby the sub-
group had an approximately 50% chance of correctly responding to the question. The
isiZulu sub-group experienced a gradual increase in probability of correctly responding
to the item at -2-person location. At 0.6, the ICC shows that the isiZulu learners had
the highest probability (100%) of responding correctly to the item and they may have
found the item relatively easy as their ICC is above the model curve. The upper-class
interval at 1.5 for the English sub-group also had a high probability (95%) of
responding correctly to the question. Therefore, for this item, it is evident that it was
inconsistent for both language groups, specifically at the lower-class interval. The
guestion appears to be discriminating against both groups at the lower-class interval.
Item 10 that displayed DIF is discussed below.

Item 10 in The Amazing Octopus passage

Item 10 displayed differential item function. This was a CR item that required learners

to Focus on and Retrieve Explicitly Stated Information. The item asked:
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10. Why do aquarium staff give octopuses puzzles?

(1 score point)

For isiZulu learners’ item 10 read as follows:

10. Kungani abasebenzi basethangini okuhlala kulo izilwanyana zasemanzini

benika ama-okthophasi izinto zokuhlola ulwazi?

(iphuzu eliy-1)

Figure 5.6 represents ICC graph for Item 10 that displayed differential item function.

tem: RP51Z10: Why do aguarium staff [Z210] - 2 Levels for Person Factor: LANGUAGE

o EMGLIZH
% ISIZULU

BE T Do ®eT Km

Perscn Location (logits)

Figure 5.6: Item Characteristic Curve for The Amazing Octopus Item 10

Both English and isiZulu learners at the lower-class interval had the lowest probability
of responding correctly to the question. Specifically at -2.5 to -1.5 logits, isiZulu
learners had approximately 0% chance of responding correctly to the question. English
sub-group at -2 logits also had the lowest probability and an approximately 0% chance
of responding correctly to the item; however, change is seen at 1.5 and they are at
approximately 10%, but this drops again to an approximately 0% chance. For English
sub-group at approximately -0.7 to 1.6 logits, the sub-group experienced an upward
direction whereby the sub-group had an approximately 80% chance of correctly

responding to the question at 1.6-person location. For the isiZulu sub-group at -0.9-
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person logits, the group had lowest probability and had less than 10% chance of
correctly responding to the item. For both groups at the lower-class intervals, it
appears that the item was too difficult. The isiZulu sub-group at the upper-class interval
(approximately 0.7 logits) had the lowest probability of correctly responding to the
questions (approximately 30%) whereas English sub-group (at approximately 1.8
logits), had more than 50% chance of responding correctly to the item. It is evident
that this question had inconsistences, specifically in the upper-class interval. At the
upper-class interval, the question appears to be discriminating against the isiZulu sub-
group as their ICC is below the model curve. Item 6 that also displayed differential item

function is discussed next.
Item 6 in The Amazing Octopus passage

Item 6 in The Amazing Octopus also displayed differential item function. This item is
a CR item, worth two marks, that required learners to Interpret and Integrate Ideas

and Information by asking the following question:

6. Give two ways octopuses escape their predators

1. (1 score point)

2. (1 score point)

For isiZulu learners’ Iltem 6 was translated as follows:

6. Nikeza izindlela ezimbili ama-okthophasi asinda ngazo ezintweni eziwadlayo.

1. (iphuzu eliy-1)

2. (iphuzu eliy-1)
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Figure 5.7 shows an ICC for Item 6 in The Amazing Octopus passage.

tem: RP51.Z206: Two ways that octopus [Z06] - 2 Levels for Person Factor: LANGUAGE
Bl mmmm e e e e e e Slope

o ENGLISH
% 1SEZULL
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0.0

Perzon Location (logits)

Figure 5.7: Item Characteristic Curve for The Amazing Octopus passage Iltem 6

To score two marks, learners had to provide two responses by listing them. If the
learner only wrote one response instead of two, they would have been awarded 1 mark
for partially'® responding to the question. English and isiZulu groups who were located
at the lower-class interval from -2.5 to 2 logits, had the lowest probability of correctly
responding to the item (less than 20% chance of obtaining a partial mark).
Furthermore, at -1.5 logits, the English sub-group experienced an upward direction in
their ICC when compared to isiZulu, although with isiZulu language there was a
gradual increase. At approximately -0.9 logits, the English sub-group had the highest
probability (100%) of correctly responding to the question whereas, the isiZulu sub-
group had the lowest probability (less than 50%) of correctly responding to the item
and getting a partial mark at the same person location. In the upper-class interval at
0.5 logits, the isiZulu sub-group was leaning more towards the highest probability
(approximately 70%) of partially responding to the item, but it appears that they found
the item difficult. The English sub-group at the upper-class interval, had the highest
probability of correctly responding to the question. It appears that this question
discriminated against isiZulu learners at the upper-class interval as their ICC is below
the model curve although they had a good chance of correctly responding to the item.
It is also evident that this question was considerably more difficult for the isiZulu sub-

16 partial comprehension is worth 1 mark whereas, full comprehension is worth 2 marks.
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group when compared to the English sub-group, as their ICC did not move above the

model curve at any class-interval.
5.4 Summary of DIF items

Out of 15 items in The Amazing Octopus passage, four items displayed DIF across
the two languages investigated in this study. A total of 27% of the items displayed
differential item function. Two of the four items that behaved differently displayed
discrimination against the isiZulu language sub-group but only one item discriminated
against the English sub-group. Based on the DIF and ICC graphs for The Amazing
Octopus, half the items that displayed DIF discriminated against the isiZulu sub-group
with one item (Item 6), which was considerably more difficult for the isiZulu sub-group
than for the English sub-group. Table 5.10 below depicts the summary of items that

displayed DIF and the percentage of those items.

Table 5.10: Summary of items displaying DIF and percentage

Passage title Total number of Total number of Percentage (%)
items items displaying
DIF
The Amazing 15 4 27%
Octopus

5.5 CONCLUSION

In summary, Chapter 5 presented both descriptive and inferential statistics to address
the research questions of this secondary analysis. Descriptive statistics mainly
focused on the mean and raw scores of the two languages examined. They revealed
that there is a large discrepancy between English and isiZulu language scores.
Through significant testing of the mean of the two language sub-groups, it was evident
that there is a significant difference between the mean scores of the two groups. The
English sub-group performed significantly higher than the isiZulu language group (cf.
Table 5.2). The analysis of the raw scores displayed in Table 5.4 revealed that the
passage investigated was more difficult for learners who completed the assessment

in isiZulu as none of items were correctly responded to by 50% of the learners.
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However, four of the 15 items were scored correctly by 50% of the learners who took
the test in English. The raw mean scores also revealed that English learners
performed higher than those who responded to the passage and items in isiZulu (cf.

Table 5.3). Thus, it is safe to infer that the passage items lacked metric equivalence.

Inferential statistics followed and focused on investigating whether any items in the
PIRLS 2021 passage presented possible bias and thus, functioned differently for the
two language groups. ANOVA statistics depicted that some of the items in the PIRLS
2021 The Amazing Octopus passage had different item difficulty for the two language
sub-groups. Specifically, five of the 15 items displayed underfit and overfit, where two
items displayed overfit (item 3 and 4) implying that they discriminated too much within
the two language sub-groups. Items 7, 9 and 10 displayed underfit implying that they
discriminated too little within the groups. For English learners all the items presented
in Table 5.7 were a better fit as none displayed underfit or overfit. For the isiZulu

language group, only one item showed underfit.

The Rasch Analysis revealed that four of the 15 items investigated displayed
differential item function within the two language groups. Specifically, items 4, 7, 10
and 6 showed signs of DIF. It is important to note that they displayed signs of uniform
DIF, implying that the persons (learners) of the same underlying ability did not have
the same chance of correctly responding to the items and these items behaved
differently for English and isiZulu sub-groups. The results provide this study with
evidence to reject the null hypothesis that states that the mean scores of English and
isiZulu learners are equal (Ho = LEnglish = isiZulu). As the null hypothesis was
rejected based on the evidence presented, the alternative hypothesis states that the
mean scores of the learners who took the PIRLS 2021 assessments are different and
measurement invariance might be the contributing factor (Ha = uEnglish # nisiZulu).
Subsequently the difference in the mean scores of the English and isiZulu sub-groups
could be explained by the presence of measurement invariance/item bias in the items

of The Amazing Octopus passage.
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS

6.1 INTRODUCTION

This study examined the extent to which The Amazing Octopus items are equivalent
across English and isiZulu language groups post-translation. Initially the measurement
invariance was seen to be a factor in the difference in the achievement scores. As a
result, this study made use of quantitative methods of investigating equivalence in The
Amazing Octopus passage and its items post translation to ascertain whether
measurement invariance was a contributing factor in the difference of the achievement
scores. Through quantitative methods of research, this study was able to determine
the extent to which items in The Amazing Octopus were equivalent. Since this study
examined the difference in learner achievement, it took the form of a secondary
analysis of PIRLS 2021 achievement data. During data analysis, descriptive analysis
was conducted, calculating aspects such as raw scores, means and percentages to
determine the overall difference in the scores of those who took the test in English and
isiZulu. Thereafter, Rasch Analysis was conducted to determine whether items in The
Amazing Octopus passage functioned differently in the selected languages,

establishing functional equivalence.

The final chapter begins with a summary of the research findings presented for each
of the sub-questions posed by this investigation (Section 6.2) and main conclusions
are then drawn (Section 6.3). The following sections reflect on the methodology
(Section 6.4) and this study’s strengths and limitations (Section 6.5). Drawing on the
results from this research, recommendations for policy, practice and research are
offered in Section 6.6. Section 6.7 offers the potential contribution of this inquiry.

Lastly, final thoughts bring this study to a conclusion.
6.2 SUMMARY OF THE RESEARCH FINDINGS

This study was motivated by South Africa’s poor reading literacy achievement results
emerging the PIRLS trend assessments (cf. DBE, 2023; Howie et al., 2006; 2011;
2017). Based on the PIRLS assessments, South African learners cannot read for

meaning (DBE, 2023; Howie et al., 2017), implying that they have not developed the
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skill of reading literacy, placing the country in a national ‘reading crisis’. This means
that the reading literacy levels remain low, and as a result, the Minister of Basic
Education (DBE) (Motshekga, 2017; 2023) made it a national aim to raise the literacy
levels. Literacy is an essential skill because the learner makes use of it on multiple
occasions, such as for academic and social purposes. Specifically, this study stemmed
from PIRLS 2021 as it revealed that there is discrepancy in the English and isiZulu
achievement scores (DBE, 2023). Thus, the aim of this study was to determine
whether possible measurement invariance could have resulted in the difference in the
Grade 4 English and isiZulu learners’ reading achievement scores during PIRLS 2021.
In order to do so, this study explored metric and functional equivalence through the
use of Rasch Analysis to determine whether any of The Amazing Octopus items

functioned differently in the two languages.

Based on the above, this study investigated the following main research question: To
what extent are The Amazing Octopus items equivalent across English and isiZulu

language groups post-translations?

Three sub-questions were posed to help address the main research question and each

is discussed in the following sections:

1. How do the overall Grade 4 English and isiZulu learners reading literacy

achievement scores differ on PIRLS 20217?

In order to address the first sub-question, the overall results of the PIRLS 2021
assessment were considered. In addition, the raw scores and item percentage correct
were considered across the two languages for the passage, The Amazing Octopus.

This passage contained 15 items with a maximum mark allocation of 20.

The main finding for this sub-question was that the mean score of English and isiZulu
language groups are significantly different. A 115-score point difference was evident
between English (382 score points, SE=14.5) and isiZulu (267 score points, SE=6.5)
language groups. To further investigate the mean score differences between the two
languages, raw mean scores of The Amazing Octopus were also calculated. It was
revealed that the English language group had a significantly higher score than the

isiZulu language group. The learners who completed the passage in isiZulu found it
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more difficult as none of the items were answered correctly by at least 50% of the
learners. Four of the items were correctly answered by at least 50% of the English
learners. The items that 50% of the English learners were able to correctly answer are
categorised as the following processes of comprehension: Focus On and Retrieve
Explicitly Stated Information (ltems 2 and 8) and Make Straightforward Inferences
(Items 7 and 13).

2. To what extent can the difference in the achievement be explained by possible bias
(measurement of invariance) between English and isiZulu responses during PIRLS
2021?

After the initial exploration of the PIRLS 2021 achievement results across the two
languages, Rasch Analysis was conducted in an attempt to further unpack the
differences in mean score (possible bias) for those learners who completed the test in

English or isiZulu.

Individual item-fit statistics were conducted to assist in partially accepting or rejecting
the null hypothesis, Ho = yEnglish = isiZulu. The item-fit statistics showed that items
in The Amazing Octopus passage displayed misfit, where two of the items were
underfit and three of the items were overfit. DIF was then conducted to highlight the
differential functioning across English and isiZulu language groups. When the DIF was
conducted, it included the ANOVA statistics which also helped in testing the null
hypothesis. The ANOVA checked for significant differences between the English and
isiZulu mean scores (p-value <0.05). The null hypothesis was rejected based on the
findings of the overall mean scores, raw scores and ANOVA statistics. The following

items indicated differential functioning: Items 4, 7, 10 and 6.

Based on the ANOVA statistics, it was evident that there was differential functioning
of the items across the two languages, which led to an investigation of the ltem
Characteristic Curve (ICC) of the problematic items. Some of the items in the passage
examined discriminated against the isiZulu language group when analysed against the
English language group, although one item also discriminated against the English

learners at a non-significant level.
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In The Amazing Octopus passage, five of the 15 items lacked metric equivalence (item
difficulty) as they demonstrated item discrimination among the learners of the different
groups examined, which may explain the difference in the achievement scores of

those who took the PIRLS 2021 assessment in either English or isiZulu.
3. To what degree are the items functionally equivalent post-translation?

Sub-question 3 was an extension of sub-question 2. The focus of this question was to
further unpack the problematic items that displayed DIF. The examination of those
items was conducted through the use of ICC graphs to showcase functional
equivalence. Data from the RUMMZ2030 program revealed that four of the 15 items in
The Amazing Octopus passage functioned differently for the two language groups.
The items presented with uniform DIF which signifies that one language group had a
consistently different probability of correctly responding to the items, despite the fact
that the persons had the same underlying ability as a person who is in another group
(Combrinck, 2020). For this study that meant that learners who took the test in isiZulu
had a consistently different probability of correctly answering the item despite the fact
that they are in the same lower and/or upper class as learners who took the test in
English. The consistent difference in the probability may be due to translation
problems. For example, two of the four items that displayed DIF revealed that the
isiZulu sub-group had less chance of correctly responding to the question when
compared to English sub-group, regardless of the fact that they were in the same class
interval (cf. Figure 5.7, Item 6). As a result, four of the 15 items in The Amazing
Octopus passage lacked functional equivalence post-translation because they

displayed differential item function in English and isiZulu.

6.3 MAIN CONCLUSIONS OF THE STUDY

As the main research question of this inquiry aimed at determining whether possible
measurement invariance could have resulted in the difference in the Grade 4 English
and isiZulu learners’ reading achievement scores during PIRLS 2021, it was evident
from the analysis that the mean scores are different and some of the items lacked both

metric and functional equivalence. Therefore, some of the items in The Amazing
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Octopus passage were metric and functional non-equivalent. The following

conclusions were systematically reached upon thorough examination of the items.

Main Conclusion 1: Significant difference in mean scores across English and
isiZulu language groups

PIRLS 2021 results showed that South African Grade 4 learners performed poorly,
and they did not reach the low international benchmark (DBE, 2023). However,
emerging from the results, it was evident that the learners who completed the test in
English (382 score points, SE=14.5) performed better than those who completed the
test in isiZulu (267 score points, SE=6.5) and they are different at a significant level
(p<0.05). Thus, this study further investigated the difference in the mean scores.
Evidence for sub-question 1 illustrates that the raw mean scores for English and
isiZulu languages are not similar as the mean score for English is 10 and for isiZulu is
2 with an average raw score of 7. The item percentage correct table revealed that at
least four of the items in the passage were correctly answered by 50% of the English

whereas none of the items were correctly answered by at least 50% of isiZulu learners.

Main Conclusion 2: Lack of metric equivalence in The Amazing Octopus

passage across English and isiZulu

Pena (2007) explained that metric equivalence has to do with item difficulty across
different cultures or groups. It was stated by Aegisdottir et al. (2008) that if an
instrument lacks metric equivalence, it threatens construct validity of the assessment.
Evidence for sub-question 1, specifically raw score analysis (cf. Table 5.4), illustrated
that items in The Amazing Octopus passage lacked metric equivalence. In all the items
of the passage, none were correctly responded to by at least 50% of the isiZulu
learners, whereas four of the items were correctly responded to by at least 50% of the
English learners. The item fit statistics also revealed that some of the items were overfit
and underfit, implying that the level of discrimination/item was not the same across the
two groups. The different item difficulty of the items in the passage could be interpreted
as having an association with the difference in the achievement scores. Subsequently,
the presence of measurement invariance in the items helped this current investigation
explain the difference in the learner achievement scores of those who took the test in
English and isiZulu.
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Main Conclusion 3: Evidence of functional equivalence in The Amazing Octopus
across English and isiZulu

Functional equivalence was explained by Aegisdéttir et al. (2008) as the behaviour of
the items across different groups from different cultures. For this study, it meant the
items behaving the same way for both English and isiZulu post-translation and
adaptations. Evidence for sub-question 3 from the Rasch Analysis illustrates that four
(tems 4, 6, 7 & 10) of the 15 items in The Amazing Octopus passage lacked functional
equivalence. Forinstance, the ICC graph (Figure 5.6) illustrates that at the upper-class
interval, the isiZulu sub-group at 0.8-person location had the lowest probability of
correctly responding to the items (approximately 30%), whereas English sub-group at
the same person location, had more than 50% chance of correctly answering the
question. It was then evident that the item had inconsistencies and thus functioned
differently for the two groups. The different item behaviour of the items in the two
language groups threatens content validity of the instrument (Pefa, 2007). The items
examined behaved differently for the two groups therefore, it can be concluded that

the items did not favour one group.

Main Conclusion 4: DIF shows that differences in item type matters

PIRLS achievement booklets have different types of items, Multiple Choice (MC) items
and Constructed Response (CR) items (Fishbein et al., 2023). The Amazing Octopus
passage was mostly populated with the CR items (11 CR items) when compared to
the MC items (4 MC items). From the analysis of the raw scores, it was evident that
for isiZulu learners all the item types were problematic thus there is no specific pattern
revealed by the data that suggest one item type was problematic when compared to
the other. For English learners, there is also no specific pattern of problematic items.
Two items where 50% of the learners were able to correctly answer, were MC items
and the other two were CR items. However, the DIF analysis revealed that three of the
four items that displayed DIF were the CR items with only one MC item displaying DIF.
Furthermore, two of the items that displayed DIF (ltems 6 and 10) were CR items;
these two items displayed discrimination against the isiZulu sub-group. The different
item behaviour of the two aforementioned CR items discriminating against isiZulu,
could be understood as the isiZulu sub-group struggled to provide written responses

to the questions.
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6.4 METHODOLOGICAL REFLECTIONS

This study was quantitative in nature as it sought to investigate the difference in mean
scores of English and isiZulu Grade 4 learners who responded to The Amazing
Octopus passage items by examining equivalence of the items. As this study utilised
the PIRLS 2021 achievement scores, it adopted a secondary analysis research
design. Secondary analysis research design is concerned with the re-analysis of data
that were collected for different purposes (McMillan & Schumacher, 2014). The main
aim of this study was to determine the extent to which the items in the selected
passage are equivalent across English and isiZulu. To ascertain whether there is a
difference in the scores and the items are metric and functional equivalent, it was
necessary to adopt a quantitative approach as it allowed the investigation of a
phenomenon using numerical data (Mishra & Alok, 2017). After the IEA granted the
researcher permission to access the English data files, they specified that permission
request to access the isiZulu data files had to be sent to the country’s National
Research Coordinator (NRC) which is the South African Department of Basic
Education (DBE). The availability of the translated instruments could be seen as a
possible limitation. In order to obtain the translated instruments, the PIRLS NRC must
give permission to use the translated instruments. However, this process proved to be
a major hurdle of this investigation and as such, the original design of the study had
to be changed to accommodate the length of time it took to gain permission. What
could also be considered a limitation is that the researcher was not part of the original
study (Zimmerman, 2010). However, the researcher was part of the scoring process

for PIRLS 2021 as well as part of the reliability scoring and quality assuring process.

The investigation of The Amazing Octopus passage and items could have been further
addressed by making use of mixed methods research whereby the quantitative
aspects of the passage and items are research, followed by a more in-depth
(qualitative) look of the passage translated into isiZulu. This extra step would require
language experts to review the passage and critique it according to a set of guidelines.
In doing so, it would provide a more holistic view of the PIRLS 2021 passage and
possible reasons for isiZulu learners’ poor achievement in comparison to the English

learners’ achievement.
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6.5 STRENGTHS AND LIMITATIONS OF THE STUDY

This current study was structured to investigate possible measurement invariance in
PIRLS 2021 achievement booklets to determine whether the items were equivalent
across the languages. It was formulated based on the poor South African reading
literacy results emerging from the PIRLS 2021 assessment. To determine whether
measurement invariance is a factor, item bias and equivalence were investigated in
the English and isiZulu national versions of the instruments. The instruments were
methodologically examined using one passage, namely The Amazing Octopus. As
quantitative methods allow the researcher to study the phenomenon, provide robust
view and extensive answering of the research questions (Pham, 2018), quantitative
methods were deemed fit for this study because it allowed the researcher to use the
PIRLS 2021 numerical datasets to address the research questions posed by this study

and provide a clear picture of the phenomenon studied.

The PIRLS 2021 datasets were used to address the sub-questions. The PIRLS
datasets used in this inquiry were re-coded before the analysis could start. The
datasets were prepared through a series of steps (Combrinck, 2019) specifically for
RUMMZ2030 and to fit the objectives of this inquiry. This study began by determining
whether there is a significant difference in the achievement scores of the two
languages by looking at the mean scores and raw mean scores (sub-question 1). Due
to the findings in sub-question 1, this study then followed up with sub-question 2 that
investigated whether the significant difference found could be explained by possible
measurement invariance. This question specifically dealt with ascertaining metric
equivalence in the items of the selected passage (item difficulty). This study further
looked into instrument behaviour in the two mentioned languages to determine the
behaviour of the items (sub-question 3). To address the research questions raw
scores, percentages, mean scores (using IDB-Analyzer plug-in with SPSS) were
calculated, and Rasch Analysis (using RUMM2030) was conducted to enable this
study to reach the main conclusions presented. Subsequently, the conclusions
reached by this inquiry were systematically generated based on the results and
findings, the potential contribution this study might have, and recommendations made

by this inquiry were informed by the findings from the research questions.
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The limitations to this study are that this inquiry was structured to use a mono-method,
discarding the valuable information that may have been yielded from a mixed methods
study. Secondly, this study did not further explore the underlying factors that might
explain the differential item function found in the items of the passage examined. For
example, this study could have shared valuable insights if language experts such as
translators and Grade 4 language teachers were consulted about the items that
showed differential item function. As noted above, a PIRLS achievement booklet is
made up of two passages and set of items; however, for this study only one
informational passage was systematically examined to determine the difference in the
achievement and ascertain equivalence in the items, excluding the second passage
(Literary passage) in the PIRLS achievement booklets. Lastly, the sample size was
reduced from 12 426 learners (nationally representative sample) to 505 due to the fact
that this study sampled only English and isiZulu learners that responded to The
Amazing Octopus passage. The reduced sample size means that the findings from

this study are not generalisable to the Grade 4 South African population.

6.6 RECOMMENDATIONS FOR POLICY, PRACTICE AND RESEARCH

Based on the results founds in during this study, the following recommendations are

made for policy (6.6.1), practice (6.6.2) and research (6.6.3).

6.6.1 Recommendations for Policy

South African schools should consider exposing their learners to informational texts,
not only narrative texts. Exposure might prove beneficial since learners will have a
greater familiarity with the texts. By reading a variety of texts, it may boost their
vocabulary and their skill in reading such text. Moreover, it will be advantageous for
the learners to practise with different texts as it may enrich their understanding of the
world, learn new things and new words and/or phrases. It was revealed by the current
research that Grade 4 isiZulu learners performed poorly when compared to those who
answered the items of The Amazing Octopus in English. However, even though the
English learners performed better, they also did not reach the low international
benchmark. Therefore, it is recommended by this study that South African Grade 4

learners be continuously given access to a wide range and variety of material,

118

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

(02’&

especially in African languages. The implication is that there should be policy,
transcribed in the South African curriculum that stipulates that challenging materials
should be integrated and used in the classroom specifically for reading, working
towards integrating diverse texts and longer texts into learners daily reading. As noted
in Section 2.3.2, the PIRLS reading comprehension processes can be used as

guidelines for the teaching of reading literacy in the Foundation Phase.

Cross cultural instruments require extensive translation, but for South Africa that is
proving difficult because of the unavailability of words and/or phrases and agreement
among dialects in African languages (Howie et al., 2017; van Staden, 2006). Because
of the complexity added by the diverse non-homogenous language context of South
Africa, a series of language experts should be consulted and involved in the translation
of instruments including the Pan South African Language Board (PanSLAB).
Additionally, this study recommends that the issues of different dialects in each of the
African languages be given attention (Mtsatse, 2017; Section 1.1.1), because learners
of the same language have different dialects depending on districts and regions in
which they live. The role of language in education (assessments) should be realised

and treated as important.

Due to language differences and oppression of the African languages pre-1994, South
Africa introduced the LIiEP to ensure that indigenous languages were recognised and
used in the education system. However, the South African DBE should consider the
importance of a carefully planned implementation of the LIEP because South African
classrooms are comprised with learners from diverse backgrounds with different home
languages thus making it difficult to learn and take assessments in the language that
is not truly their home language. PIRLS 2021 revealed that 70% of learners indicated
that they spoke the language of test at home while 30% of learners indicated that they
do not speak the language of test at home. Even though 70% of the population
indicated that they speak the language of test at home, the remaining 30% who do
not, indicates that it is crucial when looking at the differences in the scores. Perhaps
this issue might also explain is the reason for a significant difference of the scores in
international comparison (DBE, 2023). As noted in Section 3.2.1, the LIiEP policy is
there but implementation is questionable (Nugraha, 2019). It is concerning that Grade

4 learners cannot read for meaning in any language. Therefore, this study
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recommends that the DBE should review the LIEP to ensure effective practice of the

policy.
6.6.2 Recommendations for Practice

Teacher training is required to extensively equip teachers with the necessary sKkills on
how to teach reading literacy and prepare them on how to adequately handle and
integrate informational texts in the classroom. A series of workshops and training are
a necessity. Once the teachers are trained with the necessary skills, knowledge and
competencies, they will be able to equip children with the necessary skills to read for
meaning because they will be guided by policy that is informed by research. It is crucial
to mention that the DBE in collaboration with the South African Council for Educators
(SACE), have a Continuing Professional Teacher Development (CPTD) system in
place to encourage teachers to take part in formal and informal professional
development activities to enhance their teaching and content knowledge (van Staden
& Roux, 2022).

All learners need strong reading instruction regardless of whether they are struggling
or not, to shift from non-reading to proficiency reading, learners should be taught
phonics for decoding and spelling for encoding words (Herron & Gills, 2020). Teachers
are encouraged to teach reading on an everyday basis while incorporating the five
components of reading envisaged by the education system (DBE, 2011). To teach
learners how to read, Gentry (2023) states that explicit and systematic teaching
enables the learner to learn how to read. Thus, it is recommended that the teachers
develop an explicit and systematic way of teaching reading to enable the learner to
learn how to read for meaning. To afford teachers the opportunity to develop learners
reading skills, it is recommended that teachers attend seminars and any
developmental opportunities aimed at developing their abilities and understanding of

teaching reading in a systematic method (Singh & Shaari, 2019).

Teachers must be well informed about the LiEP policy and what it means for classroom
practice. Teachers need to be trained to fully comprehend the role of language in
education because they are presented with learners from diverse backgrounds and

the linguistic difference that learners present in the classroom requires teachers to

120

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

(02’&

accommodate them. Izevbigie (2021) proposed that in the multilingual South African
context, code-switching!” and translanguaging!® should be utilised as a strategy to
differentiate curriculum and assessments to enhance success for learners in
Foundation Phase classrooms. The recommendation for practice is that teachers
should perhaps adopt translanguaging where possible in an attempt to cater for
different kinds of learners speaking different HLs. It is also crucial to note that language
switching in the class may be difficult as it may impede learner understanding during
the process of teaching and learning when the teacher switches between languages.
It is commendable that the DBE introduced the Integrated Quality Management
System (IQMS) that highlights the gaps in teachers; professional performance and
ultimately offer ways in which teachers can develop professionally. As teachers in a
South African context are required to work in multilingual and multicultural classrooms,
it is crucial that they take part in IQMS (van Staden & Roux, 2022) to improve their

teaching (i.e., Strategies and methods) and to enhance their content knowledge.
6.6.3 Recommendations for further research

The following recommendations are made based on the findings of this study and the

aim of this inquiry.

1. This study aimed at investigating the difference in learner achievement of those
who took the PIRLS assessments in English and isiZulu, therefore, this current
study recommends that investigations be launched into other South African
languages that are not yet examined.

2. Furthermore, this research only examined one PIRLS informational passage,
therefore, it recommends that more PIRLS passages be investigated to
examine possible differential item function across the different South African

languages.

17 Code switching is when more than one language in the classroom is used as an approach to teaching
of the lesson to accommodate learners speaking different kinds of languages.

18 Translanguaging is the ability to move fluidly between languages and a pedagogical approach to
teaching in which teachers support this ability.
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3. Research should be conducted on how to effectively translate cross-cultural
instruments in the South African context to attain optimal assessment validity
and equivalence while taking into cognisance the different languages used in
South Africa.

4. Research can be conducted on how to better accommodate the diverse
linguistic issues with which South Africa is presented and how assessments
can be differentiated to accommodate learners speaking different languages in
one classroom, because current research indicated that 30% of learners
indicated that the language of the PIRLS test is not the language they speak at
home.

5. Lastly, this research recommends that extensive research be launched on how
to refine the South African curriculum to meet the international standards.
Curriculum refinements will also be advantageous in developing the reading
literacy skills of South African learners in order to better prepare them for tertiary
studies and the world of work. In short South African needs a functioning

curriculum that will better prepare learners to meet the international standards.
6.7 POTENTIAL CONTRIBUTION OF THIS INQUIRY

After a methodological examination of The Amazing Octopus passage, this study was
able to determine the extent to which the items were equivalent across two languages.
Firstly, this study started by calculating the difference in the learner achievement
scores in English and isiZulu to determine whether there is a difference and whether
the difference is significant. Then, the calculation of raw scores were finalised.
Thereafter, this study conducted a Rasch Analysis to attempt to explain the difference
in the achievement scores and provide a more renounced understanding of the PIRLS
2021 results in the passage selected. The reason was to assess whether the
difference in the achievement scores can be explained by possible measurement
invariance. Thereafter, this study examined instrument behaviour in the two languages
to examine whether the instrument items behaved differently, through the use of
RUMM2030 outputs. As this study examined an ILSA passage, it has the potential of
offering a valuable contribution to the ILSA literature, specifically for equivalence of

ILSA instruments across languages.
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Roux (2020) explained that ILSAs involve the testing of participants across diverse
cultural groups and languages, therefore, it is crucial to note the difference in the
languages by investigating different types of equivalence of the ILSA instruments. As
such, this current study attempted to examine metric and functional equivalence in an
ILSA instrument, to determine whether the instrument has the same item difficulty
post-translation and behaves the same across two groups (English and isiZulu). Based
on the findings of this study and a thorough review of the literature, this study
contributes to assessment literature by revealing that more focus and effort should be
put into the translations of cross-cultural instruments such as the PIRLS achievement

booklets to ensure equivalence.

As the research design of this study permits the researcher to re-analyse the already
collected data for the purpose of studying what remains to be learnt about the primary
data (Johnston, 2014; McMillan & Schumacher, 2014), this study was able to ascertain
whether the measurement invariance is a factor that might have a contribution in the
difference in the learner achievement. It was already known that there is a difference
in the learner achievement, however, because of this current inquiry, it was further
learnt that the lack of equivalence in some of the items might have a contribution in
the difference of learner achievement scores, specifically in the English and isiZulu
language groups. This study has the potential of prompting researchers to investigate
DIF in the remaining South African languages that were not examined in this study, to
ascertain whether measurement invariance could be a contributing factor in the learner

achievement scores of the languages not included in this inquiry.

PIRLS 2021 results indicated that the highest performing languages are English and
Afrikaans with the indigenous lagging behind; however, none of the languages were
able to reach the low international benchmark of 400 score points (DBE, 2023). It is
concerning that there is a gap in learner achievement scores across all national
languages, subsequently, that presents an opportunity for research to be done in
investigating possible factors that might explain the gap in the learner’s achievement
scores. This study was constructed to investigate such; however, only two languages
were considered. This study has the potential to contribute to the assessment literature
by identifying that there is a significant gap in the learners scores and measurement

invariance could help explain the gap in the reading scores.
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6.8 FINAL THOUGHTS

Pre-1994, South Africa education provision was drawn along racial lines. Since the
dawn of democracy, the education system has undergone transformations that
introduced new policies and curricular reforms to offer equal access to all South
African children. LIEP was crafted to recognise the different languages present in
South Africa and introduce African languages into the curriculum. After a number of
curricula reforms, CAPS was introduced in South African public schools to guide
teaching and learning in schools. Despite the attempts made in the South African
education system and curriculum, South African learners have performed poorly in
PIRLS trend assessments (DBE, 2023; Howie et al., 2006, 2011, 2017).

This study was then aimed at determining whether possible measurement invariance
could have resulted in the difference in the Grade 4 English and isiZulu learners’
reading achievement scores during PIRLS 2021. It examined the difference of the
learner achievement and the different types of translation equivalence since the PIRLS
international instruments were translated to the South African languages in
accordance with the LiEP. This study found that there is a significant difference in the
learner’s achievement scores of those who completed the PIRLS assessments in
English and isiZulu, and the significant difference can be explained by possible

measurement of invariance and varying instrument behaviour.

The main purpose of administering equivalent and valid assessment is to place all the
learners taking the assessment on the same scale and thus obtain reliable and valid
results. If the items that shows signs of DIF continue to be used to assess learners,
assessment equivalence and validity are threatened, thus rendering the results not
reliable. If South Africa continues to participate in International Large-Scale
Assessments, innovative approaches to translation that are sympathetic to languages
whose vocabulary has not yet evolved to incorporate modern and scientific
technological vocabulary should be sought with the aim of crafting equivalence
assessments. Prah (2006) claimed that African language-speaking majorities in South
Africa need to ensure that in a short space of time African languages be developed
into languages of science and technology and become equals, culturally and
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linguistically with English-speaking and Afrikaans-speaking communities in South

Africa.

In addition, education system transformation is a prerequisite as is curriculum reform
in order to meet the international standards and raise reading literacy levels in South
Africa. This begins at home with parental involvement and continues at Foundation
Phase level where learners are taught explicit reading literacy skills on a daily basis
with time being given to develop a culture of reading through access to a variety of
reading material and resources. To respect and fulfil the right to basic education, a
child must be able to read and write with understanding in their Home Language (HL)

at a basic level (Spaull, 2021).
“Funda Mntanami”

Mrs B.N Mthimkhulu
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APPENDIXES

Appendix A: International Associations for the Evaluation of Educational
Achievement Permission Request Form

y/_/
Number IEA-23-047 (to be filled by IEA) .‘g I EA

PERMISSION REQUEST FORM

To be completed by anyone seeking permission to reuse or reproduce |EA materials.

“Enter a space if no text is needed on a specific section

1. Requested |IEA material

1.1. Please indicate the source of the requested IEA material:
Author/editor: N/A
Title: The Amazing Octopus
ISBN: N/A
Date of publication: N/A
URL: N/A

1.2. Please provide information about the requested IEA material:
Language of requested materials: English and isiZulu (to be provided by NRC upon completing NRC form)

NOTE: Translated study materials are jointly owned by I[EA and the National Study Center in the respective country. IEA will take the
needed steps to acquire joint permission

Description of requested IEA material (add information only on the requested materials):
B Assessment items (add the block or ID number): The Amazing Octopus

[0 Background questionnaires (e.g.,, home, teacher, school, or student): N/A

O Text excerpt (e.g., chapter number): N/A

O  Figure/table: N/A

O TIMSS 2019 ePLAYER, Restricted Use Items (add Grade 4 andfor Grade 8, with or without PSI items):
N/A

B Other: PIRLS 2021 The Amazing Octopus passage and only restricted use items will be used

MNOTE: Only restricted use items of assessment/test items can be requested. Please visit the relevant study website for this information,
Far further information, email permissionrequests@iea.nl.

2. How IEA material will be used

2.1. Information about your intended use (select all that apply):
O Non-commercial O Commercial
[ Thesis (Bachelor, Master, Doctoral) [ Publication (e.g., article, book)
[ Data collection (if known, please complete below):
eSample size: N/A  #Data collection window: N/A

[ Other, please specify: N/A

If applicable, please provide sufficient information about:

* Your research question(s): 1. How does the overall grade 4 English and isiZulu learners’ reading literacy
achievement scores differ on PIRLS 20217 2. To what extent can the difference in achievement be
explained by possible bias (measurement invariance) between English and isiZulu responses during the
PIRLS 20217 3. To what degree are the items functionally equivalent post-translation?

+ The methodology to be used: The purpose of my study is to determine to what extent the quality of
translation has an association with the difference in the learner achievement in English and isiZulu
achievement scores. To address this purpose this study will make use of PIRLS 2021 quantitative data.
Positivism is the paradigm underlying my study and the design is a secondary analysis design. This study
will rely on item percentages, raw scores, and Differential ltem Function (DIF) to measure the quality of

1
Document Ref: MBUGH-SGBIX-ARDWT-MVZSS Page 10of4

144

© University of Pretoria



&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

y/_/
Number IEA-23-047 (to be filled by IEA) "g I EA

PERMISSION REQUEST FORM

To be completed by anyone seeking permission to reuse or reproduce |EA materials.

*Enter a space if no text is needed on a specific section

1. Requested |[EA material

1.1. Please indicate the source of the requested IEA material:
Author/editor: N/A
Title: The Amazing Octopus
ISBN: N/A
Date of publication: N/A
URL: N/A

1.2. Please provide information about the requested |IEA material:
Language of requested materials: English and isiZulu (to be provided by NRC upon completing NRC form)

MNOTE: Translated study materials are jointly owned by IEA and the National Study Center in the respective country. IEA will take the
needed steps to acquire joint permission

Description of requested IEA material (add information only on the requested materials):
B Assessment items (add the block or ID number): The Amazing Octopus

[0 Background questionnaires (e.g., home, teacher, school, or student): N/A

O Text excerpt (e.g., chapter number): N/A

O Figure/table: N/A

O TIMSS 2019 ePLAYER, Restricted Use Items (add Grade 4 andfor Grade 8, with or without PSI items):
N/A

B Other: PIRLS 2021 The Amazing Octopus passage and only restricted use items will be used

MNOTE: Only restricted use items of assessment/test items can be requested. Please visit the relevant study website for this information,
Far further information, email permissionrequests@iea.nl.

2. How IEA material will be used

2.1. Information about your intended use (select all that apply):
O Non-commercial O Commercial
[ Thesis (Bachelor, Master, Doctoral) [ Publication (e.g., article, book)
[ Data collection (if known, please complete below):
eSample size: N/A  eData collection window: N/A

[ Other, please specify: N/A

If applicable, please provide sufficient information about:

* Your research question(s): 1. How does the overall grade 4 English and isiZulu learners’ reading literacy
achievement scores differ on PIRLS 20217 2. To what extent can the difference in achievement be
explained by possible bias (measurement invariance) between English and isiZulu responses during the
PIRLS 20217 3. To what degree are the items functionally equivalent post-translation?

+ The methodology to be used: The purpose of my study is to determine to what extent the quality of
translation has an association with the difference in the learner achievement in English and isiZulu
achievement scores. To address this purpose this study will make use of PIRLS 2021 quantitative data.
Positivism is the paradigm underlying my study and the design is a secondary analysis design. This study
will rely on item percentages, raw scores, and Differential ltem Function (DIF) to measure the quality of

1
Document Ref: MBUGH-SGBIX-ARDWT-MVZSS Page 10of 4

145

© University of Pretoria



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

Number IEA-23-047 (to be filled by IEA)

translation and thereafter determine whether there is a measurement invariance between the English and
isiZulu achievement scores. My study will use SPSS in conjunction with IDB-Analyser for descriptive
statistics and use RUMM2030 for DIF analysis.

¢ Theintended use of data and plans for reporting it: The results will be used in Masters Dissertation chapters,
journal article publications and conference presentations.

2.2. Information about where the requested materials or research results will appear:

®  Print publication X  Online publication (e.g., online journal)
O Website (URL:N/A) [X] Other, please specify: Print and online version of the
dissertation

2.3. Additional information about the planned publication (if applicable):
Author: Sinethemba Mthimkhulu
Title: Reading comprehension of isiZulu grade 4 home language learners: Translation validity in PIRLS 2021
Publisher or sponsor: University of Pretoria
Language of publication: English
Intended audience: Scholars and educators
Number of copies for distribution: Less than 10
Retail price: N/A
Release date: N/A
Additional comments: The dissertation will be submitted to the library and be available online on the
university's website,

3. Requestor informatio

First name: Sinethemba

Last name: Mthimkhulu

Name of institution or erganization: University of Pretoria
City and zip code: Pretoria, 0001

Country: South Africa

Email: u21727393@tuks.co.za Mthimkhulu SB

Signature: % - Mthimkhulu S Date of request:25 April 2023

To submit your permission request, please sign and return this completed form to IEA via email (permission.requests@ieanl). By signing,
you agree that the requested material will be used only as part of, or alongside the original worl, where the primary value does not lie with
the requested material itself,

Please note that by signing this form vyou confirm that wyou have filed out this form truthfully and
to the best of your knowledge. You also confirm that you have read and will comply with the conditions. Providing IEA with incorrect or
incomplete information will not only invalidate permission if granted but can also hold you liable for any damage arising from your failure
to comply with these requirements. In case you have any hesitations and/or reservations regarding the information you have to fill out on
this form, please contact IEA via email to permission.requests@iea.nl. Please allow 4-5 weeks for the processing of your permission request.
Please note that your personal information (name, institution, and email address) provided on this form will be archived by IEA for
documentation purposes.

Disclaimer

Please note that the website and its contents, together with all online and/or printed publications and restricted use items ('works) by
TIMSS, PIRLS, ICCS, ICILS, and other [EA studies, were created with the utmost care. However, the correctness of the information cannot
be always guaranteed. |EA cannotand will notbe held responsible or liable for any damages that may arise from the use of these resources,
nor will IEA be liable for the wrongful use and/or interpretation of its works,
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Number IEA-23-047 (to be filled by IEA)

& IEA

Please be advised that IEA cannot authorize the use of texts or items thatinclude third-party copyrighted materials (e.g., reading passages
in PIRLS, photographs, images). Users of any third-party copyrighted materials must first seek and be granted copyright permission from
the owner of the content as indicated in the copyright citation line.

Please note that permission is only granted for the case as described in this form. Any additional use of this or any other IEA materials
requires further permission. IEA copyright must be explicitly acknowledged, and the need to obtain permission for any further use of the
published text/material must be clearly stated in the requested use/display of this materal, IEA, its proprietary assessment instruments,
and studies are all the result of the choices and combination of elements by which the creator has expressed its creativity in an original
matter, further to which a result has been achieved which is an intellectual creation and therefore protected as a copyright protected work,
as stipulated in article 10 of the Dutch Copyright Act ("DCA") and article 2(a) of Directive 2001/29/EC regarding the harmonization of
certain aspects of copyright and related rights in the information society (the “EU Copyright Directive’).! The copyrightsin these works are
owned by [EA. National versions of instruments are recognized as the joint venture and shared intellectual property of IEA and the relevant
participating institutions and should be treated accordingly.

IEA has a strict Intellectual Property Policy in place regarding third-party use of its copyright protected instruments and studies. All
publications and restricted use items of TIMSS, PIRLS, and other |EA studies, as well as translations thereof, are for non-commercial,
educational, and research purposes only. Prior permission is required when using |IEA data sources for assessments or learning materials.
As stated, |EA reserves the right to refuse copy deemed inappropriate or not properly sourced, |EA Intellectual Property Palicy is inter alia
included on the |EA website (http:/ /’www.iea.nl) and on the TIMSS and PIRLS website (https:// timssandpirls.be.edu/), inwhich it is clearly
stated that all accessibleinstruments and/or data are |EA proprietary copyright protected. Said webpages also contain links to its permission
form, which should be submitted with IEA prior to any use of its materials and/or instruments,

TIMSS, PIRLS, ICCS, and ICILS are registered trademarks of |EA. Use of these trademarks without permission of IEA by others may
constitute trademark infringement. Furthermore, the website and its contents, together with all online and/or printed publications and
restricted use items by TIMSS, PIRLS, 1CCS, ICILS, and other |EA studies are and will remain copyright of |IEA,

Exploitation, distribution, redistribution, reproduction, and/or transmitting in any form or by any means, including electronic or mechanical
methods such as photocopying, information storage, and retrieval system of these publications, restricted use items, translations thereof
and/or part thereof are prohibited unless written permission has been provided by IEA

‘When quoting and/or citing from one or more publications and/or restricted use items from TIMSS, PIRLS, ICCS, ICILS, and other IEA
studies for the sake of educational or research purposes, please print an acknowledgment of the source, induding the year and name of
that publication and/or restricted use item. Please use the following acknowledgment as an example:

SOURCE: TIMSS 2007 Assessment. Copyright © 2009 International A for the E jon of E Ac (IEA).
Publisher: TIMSS & PIRLS International Study Center, Lynch School of Education, Boston College.

Please note that citing without naming the source can or will constitute plagiarism for which you can and will be held accountable.

To be completed by IEA

B Granted O Denied

Terms of agreement: Permission is granted for non-exclusive rights to reproduce the material requested above
upon the terms and solely for the purpose indicated.

& Free O Agreed Fee (payable to NL63ABNAO481961968)

Signature: l Date: 2023-07-24

Name: _Dirk Hastedt

1 €f. ECJ 16 July 2009, Case €-5/08 {Infopag 1)

Document Ref. MBUGH-SGBI-ARDWT-MVZSS Page 3of 4

147

© University of Pretoria



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

Y./
Number IEA- 23-047 (to be filled by IEA) {é‘ I EA

Title:  Executive Director

Daocument Ret: MBUGH-SGBIX-ARDWT-MVZSS Page 40f 4

148

© University of Pretoria



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@ YUNIBESITHI YA PRETORIA

Signature Certificate

Reference number. MBUGH-SGBIX-ARDWT-MVZSS

Signer Timestamp Signature

(LS s e e i e o s o | e e et
Email: d.hastedt@iea.nl =7

Sent: 24 Jul 2023 12:44:13 UTC / / —
Viewed: 24 Jul 2023 14:18:41 UTC e ///
Signed: 24 Jul 2023 14:19:31 UTC

Recipient Verification: IP address: 212.123.229.166

v Email verified 24 Jul 2023 14:18:41 UTC Location: Amsterdam, Netherands

Document completed by all-parties on:
24 Jul 2023 14:19:31 UTC

Page 1 of 1

Signed with PandaDoc

PandaDoc is a document workflow and certified eSignature
solution trusted by 40,000+ companies worldwide.
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149

© University of Pretoria




&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
W YUNIBESITHI YA PRETORIA

Appendix B: Department of Basic Education Permission Request Form

PERMISSION REQUEST FORM

To be completed by anyone seeking permission to reuse or
reproduce the Department of Basic Education (DBE) material.

*Enter a space if no text is needed on a specific section.

1.1. Please indicate the source of the requested DBE material:
Author/editor: N/A

Title: The Amazing Octopus passage and items
ISBN: N/A

Date of publication: N/A

URL: N/A

1.2. Please provide information about the requested DBE material:
Language of requested materials: English and isiZulu

Description of requested DBE material (add information only on the requested materials):

Assessment items (add the block or ID number): The Amazing Octopus passage and items

Background gquestionnaires (e.g., home, teacher, school, or student): N/A
Text excerpt (e.g., chapter number): N/A

Figure/table: N/A

Other:

oooo®d

NOTE: Only restricted use items of assessment/test items can be requested. Please visit the relevant study
website for this information.For further information, email chetty.m@dbe.gov.za.

2.1. Information about your intended use (select all that apply):
O Non-commercial
O Commercial
™ Thesis (Bachelor, Master, Doctoral)
& Publication (e.g., article, book)
O Data collection (if known, please complete below): N/A
«Sample size:
«Data collection window: N/A

O Other, please specify: N/A

If applicable, please provide sufficient information about:
» Your research question(s):.
How does the overall grade 4 English and isiZulu learners’ reading literacy achievement scores differ

1
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on PIRLS 20217 2. To what extent can the difference in achievement be explained by possible bias
(measurement invariance) between English and isiZulu responses during the PIRLS 20217 3. To what
degree are the items functionally equivalent post-translation?

* The methodology to be used:
The purpose of my study is to determine to what extent the guality of translation has an association
with the difference in the learner achievement in English and isiZulu achievement scores. To address
this purpose this study will make use of PIRLS 2021 quantitative data. Positivism is the paradigm
underlying my study and the design is a secondary analysis design. This study will rely on item
percentages, raw scores, and Differential Item Function (DIF) to measure the quality of translation and
thereafter determine whether there is a measurement invariance between the English and isiZulu
achievement scores. My study will use SPSS in conjunction with IDB-Analyser for descriptive statistics
and use RUMM2030 for DIF analysis.

« The intended use of data and plans for reporting it:
The results will be used in Masters Dissertation chapters, journal article publications and conference
presentations.

2.2. Information about where the requested materials or research results will appear:

M Print publication

# Online publication (e.g., online journal)

0O Website

# Other, please specify: Conference proceedings

2.3. Additional information about the planned publication (if applicable):
Author: Mthimkhulu Sinethemba
Title: Examining PIRLS 2021: Differential item function across English and isiZulu
Language of publication: English
Intended audience: Researchers, Teachers, Student-teachers
Release date: 2023
Additional comments: N/A

First name: Sinethemba

Last name: Mthimkhulu

Name of institution or organization: University of Pretoria
City and Zip Code: Pretoria, 0028

Country: South Africa

Email: u21727393

Signature: Mthimkhulu SB

Date of request: 21/08/2023
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To submit your permission request, please sign and return this completed form to DBE via email
(chetty. m@dbe.gov.za). By signing, you agree that the requested material will be used only as part of, or alongside
the original work, where the primary value does not lie with the requested material itself.

Please note that by signing this form you confirm that you have  filled
out  this form truthfully and to the best of your knowledge. You also confirm that you have
read and will comply with the conditions. Providing DBE with incorrect or incomplete information will not only
invalidate permission if granted but can also hold you liable for any damage arising from your failure to comply with
these requirements. In case you have any hesitations and/or reservations regarding the information you have to fill
out on this form, please contact DBE via email to chetty. m@dbe.gov.za. Please allow 4-5 weeks for the processing
of your permission request. Please note that your personal information (name, institution, and email address)
provided on this form will be archived by DBE for documentation purposes.

Disclaimer

Please note that the website and its contents, together with all online and/or printed publications and restricted use
items (‘works”) by TIMSS, PIRLS, SE, ELNA, and other DBE studies, were created with the utmost care, However,
the correctness of the information cannot be always guaranteed. DBE cannot and will not be held responsible or
liable for any damages that may arise from the use of these resources, nor will DBE be liable for the wrongful use
and/or interpretation of its works.

Please be advised that DBE cannot authorise the use of texts or items that include third-party copyrighted materials
(e.g., reading passages in PIRLS, photographs, images). Users of any third-party copyrighted materials must first
seek and be granted copyright permission from the owner of the content as indicated in the copyright citation line.

Please note that permission is only granted for the case as described in this form. Any additional use of this or any
other DBE materials requires further permission. DBE copyright must be explicitly acknowledged, and the need to
obtain permission for any further use of the published text/material must be clearly stated in the requested
use/display of this material. DBE, its proprietary assessment instruments, and studies are all the result of the choices
and combination of elements by which the creator has expressed its creativity in an original matter, further to which
a result has been achieved which is an intellectual creation and therefore protected as a DBE copyright protected
work. The copyrights in these works are owned by DBE. National versions of instruments are recognised as the joint
venture and shared intellectual property of DBE and the relevant participating institutions and should be treated
accordingly.

DBE has a strict Intellectual Property Policy in place regarding third-party use of its copyright protected instruments
and studies. All publications and restricted use items of TIMSS, PIRLS, and other DBE studies, as well as translations
thereof, are for non-commercial, educational, and research purposes only. Prior permission is required when using
DBE data sources for assessments or learning materials. As stated, DBE reserves the right to refuse copy deemed
inappropriate or not properly sourced. DBE Intellectual Property Policy is inter alia included on the DBE website
(www.dbe.gov.za) in which it is clearly stated that all accessible instruments and/or data are DBE proprietary
copyright protected. The DBE website and its contents, together with all online and/or printed publications and
restricted use items by TIMSS, PIRLS, SE, ELNA, and other DBE studies are and will remain copyright of DBE.

Exploitation, distribution, redistribution, reproduction, and/or transmitting in any form or by any means, induding
electronic or mechanical methods such as photocopying, information storage, and retrieval system of these
publications, restricted use items, translations thereof and/or part thereof are prohibited unless written permission
has been provided by DBE.

When quoting and/or citing from one or more publications and/or restricted use items from TIMSS, PIRLS, SE,
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ELNA, and other DBE studies for the sake of educational or research purposes, please print an acknowledgment of
the source, including the year and name of that publication and/or restricted use item.

Please note that citing without naming the source can or will constitute plagiarism for which you can and will be
held accountable.

To be completed by DBE

) Granted [ Denied
Terms of agreement: Permission is granted for non-exclusive rights to reproduce the material

requested above upon the terms and solely for the purpose indicated.

™ Free
O Agreed Fee (Payable to the Department of Basic Education)

Name: Dr Mark Chetty

Signature: W

Date: 21/8/2023

Position: NATIONAL RESEARCH COORDINATOR - TIMSS & PIRLS
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