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This article assesses the intercultural comparability of reading assessment re-
sults taking into account the specifics of the test content in relation to the child’s
cultural environment. The reading skills of first graders in two countries were
assessed using the reading scale of the computerized instrument “Start”. The
sample of students from Kazakhstan included 1102 first-graders from Russian-
language schools in the city of Almaty. The sample of students from Russia
included 2247 first-graders from the city of Novosibirsk. Pearson reliability and
Chronbach’s alpha were in the range from 0.89 to 0.96. Subsequently, Differ-
ential Item Functioning analysis was carried out on a combined sample in order
to investigate whether the scale tasks work identically for the students from
Russia and Kazakhstan when the levels of their reading skills are taken into
consideration. Logic regression showed that there are no items with DIF effect
size reaching beyond 0.13 (under Zumbo-Thomas classification). The research
outcomes may be of interest to international comparative studies of reading
skills development.
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lMpenctaBneHbl mMatepuansl UCCNEeQOBaHUA MEXKYNbTYPHOW COMoCTaBMMO-
CTW 3afaHuin TecTa Mo YTEHUIO U KynbTypHON cpefdpbl pebeHka. OueHvBaHue
HaBbIKOB YTEHWS MEPBOKNACCHMKOB B ABYX CTPaHax NpoUCXOAwso C UCMofb-
30BaHMeM LUKanbl YTEHUA KOMMbIOTEPU3UPOBAHHOIO UHCTPYMeHTa «CTapT».
Beibopka y4awmxcs n3 KasaxctaHa npepcTtaBneHa nepBOKAaCCHMKaMn U3
pyccKoA3bIYHbIX LWKon ropofga Anmatbl, N=1102 pe6eHka. Boibopka yyalmxcs
13 Poccuu npegctaBneHa nepeBoknaccHukamm ropoga Hosocunbupceka, N=2247
YHEHNKOB. ABTOpPbI NMOKasanu, 4YTO 3a[4aHUA TecTa HaBbIKOB YTEHUS B LIENIOM
PYHKUMOHUPYIOT OMHAKOBO A5 NEPBOKIACCHUKOB U3 GUMMHIBanbHOM cpefbl
KaszaxctaHa n nepBoknaccHukoB ropoga Hoeocubupcka. lNecmuxomeTpuyeckmnin
aHanna gaHHbIX 06enx Bepcuii 6bi1 NPOBEAEH OTAENbHO ANS KaXO0W Haumo-
HanbHOWM BbI6OPKW. NMoKasarenu knaccu4eckon n Pall-HagexHocTu Ansa Bep-
cui AByX cTpaH Bapbuposanu ot 0,89 po 0,96. 3arem Ha 06bEAVHEHHOW Bbl-
6opke 6bin npoBegeH DIF-aHann3 ¢ uenbio BbISCHUTbL, paboTalT N1 3agaHus
VHCTPYMEHTa OfMHaKoBbIM 06pa3oM Ans yyawmxcsa n3 Poccun n Kasaxcrana
npw y4eTe nx ypoBHSA MOATOTOBIEHHOCTM MO YTEeHMIO. Icnofib3oBaHHbI MeToq
NOTUCTUYECKON perpeccun nokasan, 4To B TeCTe HeT 3afJaHui C pasnuyvem
dyHKUMOHMpPoBaHua Tuna B unm C (B kKOTopbIX pa3mep addekTa npesbiLuan
6bl nokasatens 0,13 B knaccudmkaumm 3ymbo-Tomac). Pedyneratbl npeg-
CTaBMAT MHTEPEeC AJ1 MeXAYHapOAHbIX COMOCTaBUTENbHbLIX UCCNEefoBaHUA
pPas3BUTUSA HABLIKOB YTEHUS.

KnroueBble crioBa: MeXayHapoaHble cpaBHUTESIbHbIE UCClieoBaHusA, paHH1e Ha-
BbIK/ YTEHUA, MEXKYJbTYpHaaA CONOCTaBMMOCTb, HavarbHasa LWKona, agantauua.
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Introduction

Reading is the main technology of cog-
nition [1], so reading research is crucial for
education systems. Bilingualism in the educa-
tion system of Kazakhstan raises a number of
questions about the comparability of student
learning outcomes. This study will focus on
the entry-level reading assessment test for
the first-graders and its functioning in two
cultures: Russian-language schools in Almaty
(Kazakhstan) and Russian-language schools
in Novosibirsk (Russia).

Previous large-scale studies of the read-
ing skills of Kazakhstani schoolchildren were
carried out in the framework of international
comparative studies. For the first time, Ka-
zakhstan participated in the Progress in the
International Reading Literacy Study in Pri-
mary Schools (PIRLS) in 2016, with assess-
ments conducted in Russian and Kazakh
languages on the sample of 2,983 students
with the Kazakh language of instruction and
1,942 students with the Russian language of
instruction. PIRLS is an independent interna-
tional study of the reading literacy of the 4th
grade students, which is conducted by the
International Association for the Evaluation
of Educational Achievement (IEA) [2; 3; 4].
According to the results of PIRLS-2016, the
fourth-graders of Kazakhstan took the 27th
place in the ranking of 50 countries (for com-
parison, Russian students took the first place
in the PIRLS-2016 ranking), girls showed
higher results than boys (the same trend as
in 48 out of 50 other participating countries),
children worked better with information than
with literary texts [5]. Based on the results of
the PIRLS-2016 study, it was concluded that
“Kazakhstani children receive insufficient ex-
perience in reading literary texts” [6]. In the
Program for International Student Assess-
ment (PISA)-2018, students in Kazakhstan
scored an average of 387 in reading literacy,
below the OECD average of 487 [7; 8].

International studies of reading skills
PIRLS and PISA have raised interest to read-
ing studies in Kazakhstan [9]. In recent years,

the country has paid considerable attention to
the issues of children’s reading [10; 11]. 2019
was declared the National Year of Reading
in the country, in 2020 the project “Reading
School — Reading Nation” was launched,
2021 became a year of children’s reading
support in Kazakhstan.

Within the framework of the state pro-
gram of multilingualism, the Russian lan-
guage, like Kazakh and English, is manda-
tory in school curricula for the entire period
of study (grades 1—11), regardless of the
language of instruction. Of the 5,807 schools
in the republic, 1,885 are schools with Rus-
sian as the language of instruction. 2,147
out of the total number of schools are mixed
language schools. In order to obtain objec-
tive data and be able to compare schools
with two language bases, it was decided to
monitor the formation of reading skills in two
stages.

e Stage 1: using the START tool to study
the reading skills of students in the 1st grade
of schools with the Russian language of in-
struction in Almaty. Today, only the informa-
tion about reading skills of the fourth-graders
(PIRLS) and fifteen-year-old students (PISA)
available in Kazakhstan only.

» Stage 2: develop the Kazakh version of
the START / BASTAU test and assess read-
ing skills among students of primary schools
with the Kazakh language of instruction.

This article presents the results of the first
stage of the study. To assess first-graders,
we used the reading scale from the START
instrument [12], which was developed on the
basis of a localized Russian version of the
British iPIPS tool [13; 14], which is also used
in Australia, Brazil, Germany, South Africa
[15; 16; 17; 18].

In order to use the Russian-language in-
strument in schools with the Russian language
of instruction in Kazakhstan, it is necessary to
prove that in the bilingual culture of Kazakh-
stan, all items of the Russian-language scale
function the same way as for the Russian-
speaking students of Russian schools.
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Literature review: world experience
in research on the comparability
of assessment tools

The cultural environment can have a sig-
nificant impact on assessment results that are
standardized on other groups [19]. Culture is
defined as “learned meanings and patterns
of behavior shared by members of a group,
which are transmitted through social activity
for the purpose of social adaptation, growth
and development” [20]. In ability tests, not a
single aspect of assessment is free from cul-
tural effects: the content of the test, stimulus
materials, construction of phrases, content of
instructions, behavior of participants during
testing and experts when assigning scores (if
needed) [21]. Thus, any test contains cultural
specificity. Finding out whether this specificity
is an obstacle to the fair assessment of people
from different cultural groups is the goal of
equivalence studies.

A number of examples shows the lack of
comparability of results for individual countries
and constructs in major international stud-
ies [22; 23; 24; 25]. Even if countries use the
same language and the test does not need to
be translated, this does not eliminate the risks
of cultural differences in assessment results
[26]. For example, the English version of the
iPIPS tool has been adapted for use in Aus-
tralia despite the common language (English),
because DIF analysis demonstrated function-
ing of some items not in favor of students from
the Aboriginal Australian group [18]. Within
the framework of the same international iPIPS
project (underlying the Start), studies were
carried out on the comparability of the Rus-
sian and English versions of the instrument for
the mathematical part of the test [25], in which
differences in the functioning of several items
were revealed, due to which these items were
excluded from secondary analyses.

Cross-cultural equivalence of measure-
ments is investigated at three levels [27]:

e construct level (what is being measured),

e the level of a measurement instrument
(how is being measured)
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e and the level of a measurement scale (in
what units it is measured).

In our study, for two cultures — Russia
and Kazakhstan — the same Russian-lan-
guage instrument and the same psychomet-
ric analysis procedures were used, so the
construct and scale levels are expected to be
identical; this allows comparability analysis to
be focused on the instrument level.

There are three possible sources of inter-
cultural bias in the assessment results [28]:

1) Sample differences. For example, sam-
ples may be not comparable if countries have
different rules for disability inclusion at schools.

2) Test differences. For example, in item
wordings, realities that are well known in one
culture, can be exotic for another country.

3) Differences in data collection proce-
dures. A classic example of such procedural
violations was the testing of children from
Nigeria with Rowan’s matrices “on the thresh-
olds of houses, in hallways, under trees” with
the help of untrained staff, which was very
different from the conditions in which children
were assessed in European countries [29].

In our study, the conditions for data collec-
tion were standardized by a single computer
environment, voiceover of the instrument by
a professional speaker (interviewers were not
required to read instructions), and the same
training procedures for interviewers. The
samples of children were comparable in age
(6-7 years old) and status (just started school-
ing). Thus, the goal of this study was to use
statistical methods to assess the threats to
intercultural comparability of assessment re-
sults due to the content of test items.

Materials and Methods

Assessment instrument. “Start” is a
computerized reading assessment tool with a
semi-adaptive task presentation algorithm [12;
30], so if a child makes a certain number of
mistakes, the assessment stops so as not to
demotivate the child. The assessment involves
individual sessions of a child with a specially
trained interviewer. The reading scale includes
35 tasks and covers the following areas:
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* Letter recognition. Russian letters are
presented one by one on the screen, the voice
of the actor asks the child to name the letter.
The correct answer is the name of the letter in
the official and colloquial form (for example,
“‘em” and “m” would be the correct answers
for “M”) or the sound (“m-m”). The wrong an-
swer is the name of the object with this letter
(for example, if the child says “Meat” for “M”).

* Reading individual words

* Reading a short story (“mechanical”
reading)

* Reading comprehension test. In this part
of the instrument, the child reads the text, in
some places of which he or she is asked to
choose one of the three words that is most
appropriate for the context.

The Start tool is standardized using the
dichotomous Rasch model [12; 14].

Sample. The reading skills of the first
graders were assessed by the Start tool in
October 2019, when the children had just
started school. The sample of Russian-lan-
guage schools in the city of Almaty consist-
ed of 1102 children. The sample is not rep-
resentative. The sample of the first-graders
in Novosibirsk consisted of 2247 students.
Novosibirsk was chosen as a region with
comparable geographical location, indus-
trial development and population compared
to Almaty. The sample of students in Novo-
sibirsk was randomized and stratified by the
type of school and city district.

Analysis. The comparability study of the in-
strument in two cultural environments (Russia
and Kazakhstan) was carried out in two stages.

At the first stage, a psychometric analysis
of the instrument was carried out on a sample
of Russian-speaking schools in Almaty and
Novosibirsk separately. The test was ana-
lyzed under the dichotomous Rasch model
[31]. The model is used for dichotomous items
with one correct and one incorrect answer. To
assess the reliability of the scales, Cronbach’s
alpha and Rasch Person reliability (Separa-
tion Reliability) are used. Cronbach’s alpha is
a measure of internal consistency and cap-
tures the interrelation of the scale items [32].

Person reliability shows the reproducibility of
the hierarchy of measures [33].

At the second stage, differential item func-
tioning analysis was carried out. Differential
item functioning (DIF) reveals cases when
students with the same level of preparedness
have different chances to complete an item
correctly [34; 35]. The presence of DIF implies
that an item functions in favor of one of the
groups of students, despite the fact that these
students have the same ability/final score. Dif-
ferent cultural backgrounds can be a source
of differential item functioning, even if the de-
velopment of the tool followed all necessary
procedures in accordance with international
standards [23; 36; 37].

DIF analysis contributes to the correct
interpretation of the assessment results and
helps to refine the tool so that it becomes
fairer to all groups of students.

Results

Psychometric analysis of the data from
both versions was conducted first separately
for each national sample, and then on a com-
bined sample to find out if the instrument
items work in the same way for students from
Russia and Kazakhstan, taking into account
their level of reading proficiency.

Table 1 shows the characteristics of items
for each of the two samples separately. Char-
acteristics include task difficulty measures
(columns 1, 2), fit statistics (columns 3, 4). ltem
codes are presented in column 5. The good-
ness of fit statistics are the standardized resid-
uals which are based on estimates of response
probabilities for each item. In this table we use
one fit statistic — weighted goodness of fit (In-
fit MNSQ) statistic. As can be seen from the
table, the mean values of the goodness-of-fit
statistics lie within the range recommended by
psychometricians [0.6; 1.4] for all items, except
for the first two (letter knowledge) for the No-
vosibirsk sample [33]. The measurement error
is somewhat higher for tasks for a sample of
children from Kazakhstan. The correlation of
the response to the task with the level of pre-
paredness is high and positive.
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Table 1

Item characteristics for a sample of students from Novosibirsk,

Russia and Almaty, Kazakhstan

Difficulty measures (logits) MNSQ Infit {tem
Rus Kaz Rus Kaz
-1.37 -1.92 1.53 1.25 Letter «K»
-1.37 -1.65 1.45 1.36 Letter «L»
-1.02 -1.35 1.13 1.22 Letter «e»
-1.15 -1.43 1.24 1.23 Letter «Zh»
-1.36 -.95 1.15 1.32 Letter «Z»
-.33 -.89 1.36 1.26 Letter «Sh»
-.37 -.31 1.11 1.16 Letter «Ts»
-.71 -.60 1.06 1.21 Letter «Yu»
-.05 -.09 1.25 1.24 Sign «’»
-2.44 -2.24 .92 1.05 Word «myach»
-3.15 -3.11 1.06 1.27 Word «utka»
-2.82 -3.38 .90 .95 Word «shchenok»
-2.66 -2.75 .80 .93 Word «ruka»
-2.99 -3.26 .81 .81 Word «dom»
-1.20 -.63 1.00 117 Word «kon»
-1.10 -77 .95 1.00 Word «korabl»
-1.82 -1.65 .81 .86 Word «kot»
-.99 -.81 .93 .94 Word «krolik»
.22 -.02 .76 .54 Reading decoding 1
.32 .05 .76 .52 Reading decoding 2
A7 .13 77 .52 Reading decoding 3
1.22 1.57 .87 .96 Comprehension 1
1.06 1.41 .74 .88 Comprehension 2
1.20 1.35 71 .82 Comprehension 3
1.24 1.39 .76 .87 Comprehension 4
1.75 2.16 .90 1.01 Comprehension 5
1.76 2.00 .92 1.00 Comprehension 6
.94 .74 .62 .67 Comprehension 7
2.29 2.08 1.09 1.03 Comprehension 8
1.95 2.01 1.00 .97 Comprehension 9
2 .50 2.44 1.03 1.00 Comprehension 10
3 .40 3.36 1.16 1.15 Comprehension 11
1.73 1.59 91 .93 Comprehension 12
2 .95 3.33 1.24 1.18 Comprehension 13
1.91 2.16 .93 .94 Comprehension 14
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Rasch modelling allows visualizing the
characteristics of the items and respon-
dents using the so-called “variable maps” (or
“Wright maps”). In Figures 1 and 2, the verti-
cal line represents the continuum of reading

5 . #EHEHHE
. it

4 Riiis i

. iR ##

3 . BERBEEEY

HEBREESY
HERERE

. #ERF
2 L ###

L ###

C##E
C##

-4

+

+M

Nosywka 11

Noeywka 13

Noeywka 10
Noeywka 8

Noeywka 9
Nosywka 14
Noeywka 5

Noeywka 4
Noeyuwka 2

Mex.uyTeHune
Mex.uTeHune
Mex.uyTeHune
Bykea "b"

Bykea "W"
ByKBa "'
bykga e

Bykga ""3"
Byksa "K"

Cnogo "KOT

Cnoso "'MAy

skills measured in logits. The easiest items
and the least prepared students are at the
bottom of the continuum, while the most dif-
ficult items and the most prepared students
are at the top.
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Figure 1. ltem and Person map. Russia
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Figure 2. ltem and Person map. Kazakhstan
It can be seen that both samples are char- Table 2 presents the overall psychometric

acterized by a shift towards high scores for indicators of the reliability of reading scales
most of the children, i.e. for most students, the for empirical data obtained from samples of
test was easy enough. We can also note that, students in Russia and Kazakhstan.

in general, the hierarchy of items in terms of dif- Both versions of the Start are character-
ficulty for the two samples is almost identical. ized by high levels of reliability: Cronbach’s
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Table 2

Reliability of the scales

Chronbach’s alpha Person Reliability Person Separation
Russia 0.96 0.91 3.17
Kazakhstan 0.94 0.89 2.89

alpha and Person Reliability are over 0.8
which stands for ‘excellent’ reliability; Person
Separation makes it possible to distinguish at
least three groups of students according to
their level of reading skill.

The good psychometric qualities of the
reading scale separately on samples of stu-
dents from Russia and Kazakhstan make it
possible to build a single scale of test results
for the first-graders from the two countries,
and conduct DIF-analysis.

Within the framework of this study, DIF
analysis was carried out using the logistic
regression method. The method of logistic
regression [35; 38] allows to detect both
homogeneous (when the statistical rela-
tionship between the response to the item
and the grouping variable is constant for all
levels of the corresponding variable), and
heterogeneous DIF (when the statistical
relationship between the response to the
item and the grouping variable changes
for different levels of sum of scores). The
method implies the statistical modeling of
the probability of correctly answering the
item, depending on the sequentially intro-
duced variables: 1) the grouping variable
“country” (in our case), 2) the sum of test
scores, and 3) the interaction between the
first and second variables. In this work, the
R software, the DIFR statistical package,
was used to analyze DIF [39]. The statis-
tical significance of the model parameters
was assessed using the LR test (Likelihood
Ratio Test).

In the logistic regression method, an item
is identified as showing a certain type of DIF
when the sequential addition of a country vari-
able and an interaction variable gives a sig-
nificant improvement in the model compared

to a model that includes only a variable with
the sum of scores [34].

It is important to note that differences be-
tween groups of subjects may be statistically
significant, but too small to have any effect on
the results of the assessment. Therefore, re-
searchers are encouraged to use a combina-
tion of indicators: the statistical significance of
DIF and practical significance (or effect size)
in order to make an informed decision about
what to do if differential item functioning is
identified.

In this paper, we use a combination of
the Likelihood Ratio Test statistic signifi-
cance and DIF effect size, presented in two
versions — Zumbo-Thomas and Jodoin-Girl
[39]. For an item to be classified as exhibiting
DIF, the LR test criterion must be less than
or equal to 0.01, and the effect size must be
large enough. According to the Zumbo-Thom-
as criterion, DIF can be classified as follows:
negligible type “A” DIF (change in R-squared
values of two nested models is below 0.13),
moderate type “B” DIF (change in R-squared
values of two nested models is from 0.13 to
0.26) and a large Type “C” DIF (change in
R-squared values of two nested models is
above 0.26). According to a more stringent
Jodoin and Girl DIF criteria, DIF can be classi-
fied as negligible type “A” DIF (change in the
R-squared values of the two nested models is
below 0.035), moderate type “B” DIF (change
in the R-square values of the two nested mod-
els is from 0.035 to 0.07), and a large type
“C” DIF (change in R-squared values of two
nested models is above 0.07). Table 3 shows
the results of DIF analysis using the logistic
regression method.

The analysis showed that despite the
statistical significance of the LR-test for a
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Table 3
Differential item functioning analysis using logistic regression model
ltem LR-test | P-value R*2 (Zum[t)>l:>:-$;1z:mas) (Jo?jlcl:i: I-z((;irl)

Letter «K» 24.36 0.00 *** 0.01 A A
Letter «L» 7.91 0.02 * 0.00 A A
Letter «e» 714 0.03* 0.00 A A
Letter «Z» 6.78 0.03 * 0.00 A A
Letter «Sh» 22.19 0.00*** 0.00 A A
Word «myach» 14.57 0.01 *** 0.00 A A
Word «utka» 11.75 0.00 ** 0.01 A A
Word «shchenok» 7.71 0.02 * 0.00 A A
Word «kon» 18.64 0.00 *** 0.00 A A
Word «korabl» 6.99 0.03* 0.00 A A
Reading decoding 1 24.56 0.00 *** 0.00 A A
Reading decoding 2 29.62 0.00*** 0.00 A A
Reading decoding 3 35.69 0.00 *** 0.00 A A
Comprehension 1 17.62 0.00 *** 0.00 A A
Comprehension 2 26.22 0.00 *** 0.00 A A
Comprehension 3 9.85 0.01 * 0.00 A A
Comprehension 4 8.82 0.01~ 0.00 A A
Comprehension 5 24.47 0.00 *** 0.00 A A
Comprehension 6 9.26 0.01 ** 0.00 A A
Comprehension 13 18.33 0.00 *** 0.00 A A
Comprehension 14 10.32 0.01 ™ 0.00 A A

Note: ** p <0.001; ** p<0.01; *p<0.05

number of reading items, the size of the DIF
effect is so small that it can be neglected
for the practical use of the results. In other
words, for students from Russia and Ka-
zakhstan, all items of the reading test work
rather the same way.

The results of any study that includes
cross-cultural assessment can be correctly
compared if similar scores of test partici-
pants in two countries mean a similar level
of proficiency [40; 41]. This study focused
on the first-graders’ reading assessment
tool and its functioning in two cultures:
Russian-language schools in the city of Al-
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maty (Kazakhstan) and Russian schools in
the city of Novosibirsk (Russia). Our psy-
chometric analysis showed that the tool for
assessing early reading skills at the start
of school functions well not only among
Russian-speaking children in Russia, but
also among Russian-speaking children
in Kazakhstan. The scale shows similar
measures for samples of children in the
two countries, including model fit, reliability
scores, distribution of item difficulty, and
student achievement levels.

Ensuring the psychometric quality of
assessment tools is a priority for the evi-
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dence-based decisions in education [42].
We have shown that the cultural effect
does not interfere with the difficulty of first
grade reading test items in two countries.
This opens up prospects for international
research in Kazakhstan, with the help of
Russian-language tools already standard-
ized on Russian samples.

At the same time, it is important to note
that Russian and Kazakhstani children in an
equally successful way coped with most of
the reading test items. The question arises:
if at the start of school children from Russia
and Kazakhstan have comparable reading
skills in Russian, why by the end of the fourth
grade there is a gap in skills demonstrated in
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