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Представлены материалы исследования межкультурной сопоставимо-
сти заданий теста по чтению и культурной среды ребенка. Оценивание 
навыков чтения первоклассников в двух странах происходило с исполь-
зованием шкалы чтения компьютеризированного инструмента «Старт». 
Выборка учащихся из Казахстана представлена первоклассниками из 
русскоязычных школ города Алматы, N=1102 ребенка. Выборка учащихся 
из России представлена первоклассниками города Новосибирска, N=2247 
учеников. Авторы показали, что задания теста навыков чтения в целом 
функционируют одинаково для первоклассников из билингвальной среды 
Казахстана и первоклассников города Новосибирска. Психометрический 
анализ данных обеих версий был проведен отдельно для каждой нацио-
нальной выборки. Показатели классической и Раш-надежности для вер-
сий двух стран варьировали от 0,89 до 0,96. Затем на объединенной вы-
борке был проведен DIF-анализ с целью выяснить, работают ли задания 
инструмента одинаковым образом для учащихся из России и Казахстана 
при учете их уровня подготовленности по чтению. Использованный метод 
логистической регрессии показал, что в тесте нет заданий с различием 
функционирования типа B или С (в которых размер эффекта превышал 
бы показатель 0,13 в классификации Зумбо-Томас). Результаты пред-
ставляют интерес для международных сопоставительных исследований 
развития навыков чтения.

Ключевые слова: международные сравнительные исследования, ранние на-
выки чтения, межкультурная сопоставимость, начальная школа, адаптация.
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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.

• 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.



110

Иванова А.Е., Антипкина И.В., Абишева С.Д., Абаева М.К.
Навыки чтения первоклассников в России и Казахстане: кросс-культурное исследование
Психологическая наука и образование. 2022. Т. 27. № 5

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]:

• construct level (what is being measured),
• the level of a measurement instrument 

(how is being measured)

• 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). Item 
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
Item

Rus Kaz Rus Kaz
-1.37 -1.92 1.53 1.25 Letter «К»
-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 1.17 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
 .47 .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 

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.

Figure 1. Item and Person map. Russia
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It can be seen that both samples are char-
acterized by a shift towards high scores for 
most of the children, i.e. for most students, the 
test was easy enough. We can also note that, 
in general, the hierarchy of items in terms of dif-
ficulty for the two samples is almost identical.

Table 2 presents the overall psychometric 
indicators of the reliability of reading scales 
for empirical data obtained from samples of 
students in Russia and Kazakhstan.

Both versions of the Start are character-
ized by high levels of reliability: Cronbach’s 

Figure 2. Item and Person map. Kazakhstan
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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 

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
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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-

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-

Table 3
Differential item functioning analysis using logistic regression model

Item LR-test P-value R^2
DIF size 

(Zumbo-Thomas)
DIF size  

(Jodoin -Girl)
Letter «К» 24.36 0.00 *** 0.01 A A
Letter «L» 7.91 0.02 * 0.00 A A

Letter «e» 7.14 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
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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 

PIRLS? A longitudinal study in Russian-lan-
guage primary schools in Kazakhstan using 
instruments with proven psychometric proper-
ties may help answer this question.

In the future, it is planned to adapt the 
START tool to the Kazakh language in order 
to conduct a comparative study of the edu-
cational achievements of schoolchildren from 
schools with Russian and Kazakh as the lan-
guage of instruction.

The co-authors declare no conflict of inter-
est in the present study.

It seems that part of Conclusion / Discus-
sion is missing. Normally, it follows the part 
Results and summarizes the results you got in 
the study. So, please arrange it accordingly.
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