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velopment [Pena 2007; Shuttleworth-Edwards et al. 2004], providing
an important source of data on predictors of student achievement in
different countries, circumstances and sociocultural contexts [Ainley,
Ainley 2019; Carnoy et al. 2016; Caro, Cortés 2012].

The worldwide interest in ILSA is reflected in their number growing
rapidly since the early 2000s. For instance, the number of countries
participating in the Programme for International Student Assessment
(PISA) increased from 43 in 2000 to 80 in 2018 [Liu, Steiner-Khamsi
2020]. Researchers point out that more and more governments inter-
nalize the logic of ILSA in their national education policies by attempt-
ing to make learning measurable, comparable and accountable [Es-
peland 2015; Liu, Steiner-Khamsi 2020].

The results of international assessments in preschool and ear-
ly school education, in particular those measuring early reading lit-
eracy, are of major significance to educational researchers and poli-
cymakers. Indeed, the role of reading literacy in today’s world keeps
increasing, and the early years are critical for further reading devel-
opment. Besides, there is always a demand for rational spending in
education. Finally, researchers and policymakers seek to make ev-
idence-based decisions by studying the experience and best prac-
tices of other countries [Suggate 2009]. Although each country de-
velops and implements their own education goals and programs, it
needs external, international benchmarks and information about new
opportunities and prospects for early childhood development [Bu-
zhardt et al. 2019].

The use of research and comparative analysis to enhance edu-
cation policy is only possible under the condition of reliable and valid
measurements in ILSA. Adaptation plays a key role in ensuring valid
interpretation of assessment results obtained with instrument versions
designed for different countries, languages or cultures. Research in-
stitutions administering assessments offer recommendations con-
cerning the procedures intended to provide a high quality of adapta-
tion in ILSA [American Educational Research Association, American
Psychological Association, National Council on Measurement in Ed-
ucation 2014; Leong et al. 2016]. The goal of those procedures is to
achieve the highest possible level of measurement comparability,
which is indispensable for further use of the assessment results.

International comparability of ILSA results is only possible if meas-
urements performed with instruments designed in different languag-
es are equivalent. The concept of measurement equivalence suggests
ensuring and empirically validating (i) construct equivalence, (ii) equiv-
alence of instruments, and (iii) equivalence of procedures [Ercikan,
Roth, Asil 2015]. Therefore, to minimize possible cultural and linguistic
bias in results, the ILSA procedures and methods of instrument design
and results validation should guarantee that assessment of relevant
behavior (skill, competency or any other construct) is not affected by
other variables (nationality or ethnicity, socioeconomic status, etc.).

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 8-36
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Instruments designed to measure reading skills are especially dif-
ficult to adapt to languages of other countries and cultures. Even the
most reputable assessments, such as the Progress in International
Reading Literacy Study (PIRLS) and the Programme for International
Student Assessment (PISA), face the issue of incomparability across
language versions [Goodrich, Ercikan 2019; Kreiner, Christensen 2014].
Furthermore, very few instruments allow for cross-country compari-
son of emergent literacy.

PIRLS measures reading achievement in elementary school
graduates who already know how to read. In the recently initiat-
ed first round of the OECD'’s International Early Learning and Child
Well-Being Study (IELS) assessing children on entry to elementa-
ry school, which involves only three countries so far, emergent lit-
eracy is measured through listening comprehension, vocabulary
and phonological awareness [OECD2020]. The Early Grade Read-
ing Assessment (EGRA), another well-known international pro-
ject measuring reading acquisition of elementary school students,
is not designed to make any cross-country comparisons. Devel-
oped in English and adapted to other languages, the instrument is
only used at national levels [Dubeck, Gove 2015]. Researchers be-
lieve that emergent literacy is hard to measure across cultures be-
cause the influence of language in assessment is too strong when
children make their very first steps in learning to read [Ercikan, Roth,
Asil 2015].

This study attempts to compare reading literacy in children start-
ing school in Russia and the UK using the International Performance
Indicators in Primary Schools (iPIPS) test [Tymms 1999]. Originally de-
signed in English, iPIPS is currently applied in a variety of countries, in-
cluding not only the English-speaking Australia and New Zealand but
also, for example, Germany, Brazil and Russia [Bartholo et al. 2019;
Kardanova et al. 2018, Tymms et al. 2014; Vidmar et al. 2017].

When developing the Russian-language version of iPIPS, it be-
came obvious that some part of the instrument was inadaptable and
had to be localized. Localization involves taking a product and mak-
ing it linguistically and culturally appropriate to the target locale (coun-
try, region, etc.) [Esselink 2000]. The main difference between locali-
zation and adaptation is that the former does not imply cross-country
comparison of assessment results.

The need for localization was dictated by the essential structural
differences between the English and Russian languages, the most im-
portant being the verb-centered nature of English and the noun-cen-
tered nature of Russian, categorical and functional mismatches in
parts of speech between the languages, fixed word order in English,
and a number of others. Because of those gaps, the stages of lan-
guage development do not coincide for English- and Russian-speak-
ing children [lvanova, Kardanova-Biryukova 2019], which undoubtedly
affects the process of reading acquisition and assessment.
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In an earlier study [2019], we described the procedures used for
localizing the Russian-language version of the iPIPS reading test,
demonstrated the means of ensuring equivalence of construct—
emergent reading literacy on school entry—at the stage of localization
design, substantiated the impossibility of achieving full measurement
equivalence, and described the procedures of collecting evidence of
construct validity.

The first step towards creating a Russian-language version of iP-
IPS consisted in translation and expert evaluation of items designed
to assess the basic reading skills of British children. Translation (for-
ward and backward) was performed in compliance with the guide-
lines of the International Test Commission [Leong et al. 2016]. The iP-
IPS reading test was comprised of a few modules corresponding to
the stages of reading development in the iPIPS theoretical model: text
structure awareness, letter identification, word recognition, and read-
ing/decoding automaticity.

Items assessing reading skills were fairly easy to localize for Rus-
sian-speaking children. Meanwhile, localization of the reading com-
prehension module turned out to be a challenge. This module included
large narrative texts with hidden “traps”—gaps to be filled in by choos-
ing one of the three words suggested. The “traps” targeted different
aspects of language—spelling, grammar, phonology and semantics.
Since the texts offered to Russian- and English-speaking children had
to be of comparable difficulty and the “traps” had to evaluate the same
competencies, much more effort was spent localizing this module.

Specifically, the process involved first analyzing the linguistic char-
acteristics of the original text, then finding equivalent “traps” in Rus-
sian and, finally, producing a Russian-language text with “traps” and
content close to the English-language original.

Although localization of an international instrument into Russian
does not imply direct comparison of student outcomes, there is a de-
mand for comparing children’s basic skills on school entry, which can
be satisfied by indirect comparison, understood here as comparison
of assessment results in a cross-cultural context at the level of groups,
not individuals.

This article aims at exploring the possibility of a cross-country as-
sessment of emergent literacy in children starting school in Russia
and the UK. Two studies are conducted for this purpose. Study 1 uses
the rank-ordering method to establish a correspondence between the
levels of reading development among Russian- and English-speaking
children by expert judgment. In Study 2, the constructed model of lit-
eracy levels is used to establish the benchmarks of student assess-
ment results in the two jurisdictions. This series of studies will render
possible comparison of first-graders’ reading test results between
Russia and the UK for the first time.

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 8-36
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1. Study 1. The Expert evaluation of the construct—the model of literacy levels in Rus-

Rank-Ordering sian- and English-speaking children—was performed as part of anal-

Method as a Basis ysis of comparative assessment opportunities using the rank-order-
for Comparison ing method as a methodological framework.

This method was applied in a study comparing the raw marks of
two tests for 14-year-old students in England [Bramley 2005] on dif-
ferent cohorts and different panels of experts. It represents a combi-
nation of expert judgment and mathematical modelling of judgmental
data and allows comparing the test results between different ver-
sions of the instrument where no full measurement equivalence can
be achieved.

The goal of Study 1is to show how expert judgments can be used
for building a reading literacy scale, identifying the item-difficulty hi-
erarchy for the construct measured, comparing item hierarchies be-
tween two language versions and establishing the benchmarks.

1.1. Methodology = The study uses the original English-language version of the 44-item
of Study 1  iPIPS reading test [Merrell, Tymms 2007] with 18 “traps” in the reading
1.1.1. ltem Selection  comprehension module and the localized 40-item Russian-language
version of the instrument [lvanova, Kardanova-Biryukova 2019] con-

taining 14 reading comprehension “traps”.

1.1.2. Participants  The study was assisted by twelve experts speaking fluent English, in-
cluding teachers and professors of English, linguists and philologists,
all with at least a Master’s degree and with two to over ten years of
professional experience, of whom one was male and eleven were fe-
males.

1.1.3. Procedure  Prior consent to participate in the study was obtained from all experts.
Each of them was given two packs with versions of the test in Russian
and English, judgment instructions, and a short questionnaire.

Every item was represented as a picture on a separate sheet of
paper with instructions that were given to children starting school in
Russia and the UK and a short notice of what the item measured. In-
structions for experts also contained information on the testing pro-
cedure. In addition, experts were provided a link to the video demon-
strating the testing process.

The experts were notified that the items were randomly intermixed
within their language-specific packs. They were asked to rank the
items from the easiest to the most difficult within each pack by giv-
ing their personal holistic assessment of item difficulty based on their
expert knowledge and experience. They were also asked to allow a
minimum of two days between evaluations of the Russian- and Eng-
lish-language versions.

1.1.4. Analytical Rank-ordered data have characteristics that are in line with the family
Approach  of Rasch measurement models. Ranks are observations of elements
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implying qualitatively more, ordered along an implicit or explicit varia-
ble [Linacre 2006]. A single set of ranks, called a “ranking”, contains
enough information to order the elements. If there are two or more
rankings of the same elements, then there may be enough information
to construct interval measures of the distances between the elements.
Interval measures allow assessing the difficulty of every item by fixing
a zero point (e. g. at the mean difficulty of all items, as in Rasch mod-
elling), which means that they support inferences about measure-
ment results and investigation into the consistency of particular rank-
ings [Linacre 2006].

John M. Linacre [Linacre 1989; 2006] developed two approaches to
modelling ranked-ordered data based on the method of paired com-
parison proposed by Louis L. Thurstone [Thurstone 19271]:

1) Decomposing the rank orderings into paired comparisons, e. g.
a rank-ordering of 10 objects yields 45 paired comparisons for analy-
sis: 1st against 2nd, 1st against 3rd, etc.;

2) Modelling each ordering as a partial-credit item.

The dataset for subsequent analysis includes 1,008 observations:
12 experts evaluated a pack of 44 items, plus 12 experts evaluated a
pack of 40 items. For each expert, ranking of the items within each
language version of the instrument represents a set of ranks. Both ap-
proaches proposed by Linacre are used to build an early reading de-
velopment scale based on expert judgments.

Let us dwell on the method of paired comparison first. In the
simplest case where items are ranked by paired comparisons,
items are compared in pairs and ordered according to their rank-
ing. In each ordering, any particular item is ranked higher or low-
er than any other particular item. What is decisive is the number of
times one item is ranked higher than another [Linacre 1989]. Oth-
erwise speaking, item n with measure B, might be ranked HIGH-
ER than item m with measure B, a total of H times across the or-
derings made by the different experts. In contrast, item n might be
ranked LOWER than m a total of L times. The ratio H/L is the essen-
tial data for the estimation of a distance between items n and m as
in(B,-B,,).

A measurement model for rank orders is
Ln (R, / Py =B, = B,,,
where P, is the probability that n is ranked higher than m, P, is the
probability that m is ranked higher thann,and P, + P, =1.

The ratio P, / P, becomes the empirical data for estimating the
parameters. For rankings of more than two items, there are added
constraints because items are not compared independently, but are
reported in a composite rank-order.

In the model proposed by Linacre for Thurstone’s method of
paired comparison (hereinafter TM—for Thurstone Model), rank or-

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 8-36
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derings are decomposed into paired comparisons. A measurement
model for this conceptualization is

Ln (F;wk/ R)rk+1) = Bn - Br - Frk’
where P_, is the probability that, in ordering r, item n will be ranked k,
P...1is the probability that, in ordering r, item n will be ranked k + 1, B,

is the difficulty of item n, B, is the mean difficulty of the items included
in ordering r, F, is the step difficulty up from a ranking of k+1 to a rank-
ing of k within ordering r.

A delight of this measurement model is that it doesn’t matter, in
general, how many experts include each item in their rankings, or how
many items each expert ranks. The estimates of the measures are de-
rived merely from counting each item’s location in each ordering [Lin-
acre 1989].

The other approach suggests modelling each ordering as a polyto-
mously-scored response, where the number of response options cor-
responds to the number of ranks assigned in an ordering. Analytically,
this is implemented as follows: 12 expert rankings (by the number of
orderings made by 12 experts) will represent “items”, and actual items
in the English- and Russian-language versions of the instrument will
be treated as “persons”. This is where the Partial Credit Model (PCM)
[Masters 1982] can be applied.

This approach was used by Tom Bramley [Bramley 2005], who fit-
ted the PCM model specifically for equating tests by expert judgment:
Ln (P

n

rk/ Pnr(k+1)) = Bn - Drk’
where P, is the probability that item n is ranked at position k in rank-
ing r; P,y s the probability that item n is ranked at position k + 1 in
ranking r; B, is the difficulty of item n; and D,, is the difficulty of reach-
ing the scale category k relative to category k + 1in ranking r.
Analysis of our data was performed in the logic of both approach-
es using FACETS [Linacre, Wright 1994] and Winsteps [Linacre 2011]
software, respectively.

1.2. Results of Agreement among the judgments of all experts was analyzed to en-
Study 1  sure sufficient reliability of the data collected. Kendall’s coefficient of
concordance, a classic measure of agreement among raters [Field
2014], was 0.84 for the Russian-language version and 0.87 for the Eng-
lish-language one. Consequently, there is a high agreement among

the estimates of item difficulty made by the experts.

Next, the results of rank-order judgments were presented sep-
arately for each language version of the instrument within the two
models described above, TM and PCM. Data analysis yielded simi-
lar results with both approaches. A summary of item analysis results
is given in Table 1. The standard error for item difficulty (Model S.E.)
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Table 1. General scale parameters

Measures of quality

Goodness-of-fit statistics

Model INFIT MNSQ OUTFIT MNSQ Model S.E Range of Measures

Russian-language version

™ 1.0 0.6 0.16 9.86

PCM 1.3 1.3 0.07 2.99

English-language version

™ 1.0 0.9 0.16 11.24

PCM 1.04 1.04 0.07 3.41

is rather small (especially for PCM). At the same time, the range of
item difficulties (Range of measures), according to expert judgments,
is much wider for TM. Goodness-of-fit statistics, designated as INFIT
and OUTFIT MNSQ, serve as indicators of how well the chosen meas-
urement model predicts the dataset and represent root-mean-square
deviations of empirical values from those predicted by the model for
each rank. As can be seen from Table 1, mean-squares of the good-
ness-of-fit statistics fall within the range [0.6; 1.4] recommended by
psychometricians [Linacre 2011].

Table 2 shows data broken by items, namely the level of item dif-
ficulty in both language versions according to expert judgments, the
standard error of item difficulty estimate, and goodness-of-fit statis-
tics showing how well the data fits the measurement model.

It can be inferred from Table 2 that the data basically fits both mod-
els for both language versions. There is a very high correlation be-
tween the levels of item difficulty in each language version analyzed
with different approaches, Pearson’s correlation coefficient between
the TM and PCM judgments being 0.95 (p < 0.05) for the Russian-lan-
guage version and 0.96 (p < 0.05) for the English-language one.

It is convenient to illustrate the item-difficulty hierarchy using var-
iable maps for the two versions of the instrument shown in Figures 1
and 2. The maps are built using the PCM approach (the ones based
on TM have a similar appearance). The easiest items (letter identifica-
tion tasks) can be found at the bottom; the items assessing text struc-
ture awareness and word recognition skills are just above; the middle
part of the scale (around 0 logits) displays the items measuring read-
ing/decoding automaticity; finally, the most difficult tasks for reading
comprehension are at the top.

Both maps feature item clustering at the top, middle and bottom
of the scale. Moreover, the distances on the continuum between the
boundary items of the top and middle clusters as well as the middle

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 8-36
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Table 2. Expert judgments of item difficulty for two language versions

Russian-language version English-language version

H Task PCM ™ PCM ™

ltem : description MEASURE : SE : INFIT  MEASURE : S.E : INFIT . MEASURE : S.E : INFIT | MEASURE : S.E : INFIT

Task01 : Text structure 1 -1.5

Text structure 2 -1.0

Text structure 3 -1.2

Text structure 4 -1.0
Textstucture 5 ~1.0

Lener;i -1.2
-1.0
-0.9
-0.9
-0.8
-0.6
-0.8
-0.7 0.1 0.5 -3.0 0.1 0.7 -1.0 0.1 0.4 -3.9 0.2 0.7

-0.7 0.1 0.3 -3.0 0.1 0.8 -1.1 0.1 2.3 -4.0 0.2 0.7
-0.6
-0.6
-0.6
-0.5
-0.8
-0.9
-0.9
-0.8
-0.8
0.4
0.7
0.8
1.1
1.2
1.3
1.4 01 0.9 3.6 0.2 0.9 1.4 0.1 0.7 4.2 0.2 1.0

1.2 0.1 1.1 3.3 0.2 1.0 1.4 0.1 1.3 4.3 0.2 1.0

1.4 0.1 0.8 41 0.2 1.0 1.2 0.1 0.6 4.4 0.2 1.0

1.3 0.1 1.0 3.4 0.2 0.9 1.5 0.1 0.5 41 0.2 0.9

1.3 0.1 1.1 3.1 0.2 0.9 1.5 0.1 0.8 5.0 0.2 1.0

1.5 0.1 0.6 3.8 0.2 1.0 1.3 0.1 1.4 3.0 0.2 0.8

1.4 0.1 0.9 3.6 0.2 0.9 1.5 0.1 1.0 4.4 0.2 1.0

1.3 0.1 0.8 4.2 0.2 1.0 1.2 0.1 2.2 4.5 0.2 1.0

1.1 0.1 1.5 3.3 0.2 1.0 1.5 0.1 0.7 2.4 0.2 0.8

1.2 0.1 0.8 4.6 0.2 1.0 1.4 0.1 0.9 4.7 0.2 1.0

1.3 0.1 0.7 41 0.2 1.0 15 0.1 0.8 4.8 0.2 1.0

Task44

Note: In FACETS, estimates of item difficulty are presented as those of item “easiness”.
For presentation, they were converted into estimates of item difficulty.
Item difficulty is measured in logits—specific units of measurement on a log-odds scale adopted in ltem Response Theory.
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Table 3. Differences in item
difficulty for grouping

Difference in difficulty : Russian- English-
between boundary i language : language
items in logits “version { version

and lower ones are large enough (Table 3), falling significantly outside
the range of two standard errors, which means that the clusters rep-
resent three major groups of tasks corresponding to different levels
of reading development.

Therefore, expert judgments of item-difficulty hierarchy for two
language versions of the iPIPS instrument were obtained in the course
of this study. A psychometric analysis of expert judgments using two
measurement approaches allowed distinguishing among three clus-
ters of items differing within the range of two standard errors by diffi-
culty for both language versions of the iPIPS reading assessment test,
represented by the same groups of items in both Russian and English.

The first cluster (at the bottom of the map in Figures 1 and 2) in-
cludes the easiest test items measuring text structure awareness as
well as letter identification and word recognition skills. This cluster
corresponds to the earliest stage of reading development. The sec-
ond cluster (middle part of the map) includes items of medium difficul-
ty, which assess reading/decoding automaticity in both language ver-
sions. Finally, the third cluster (top of the map) is comprised of reading
comprehension tasks.

The identified clusters of items constitute empirical evidence on
applicability of the theoretical model of reading development under-
lying the original version of iPIPS to the Russian-language version.
The clusters can be used as a uniform basis for setting comparable
benchmarks on the reading scales of the two language versions of
the instrument.

2. Study 2.
Establishing the It was impossible to achieve full reading measurement equivalence
Benchmarks for in the course of adapting/localizing the iPIPS instrument into Rus-
Comparing sian [lvanova, Kardanova-Biryukova 2019], which makes it impossible
Samples of to compare student performance between the two countries direct-
Russian- and ly. Nevertheless, using the actual results of tests administered un-
English-Speaking der equivalent procedures in the two countries and having confirmed
Students by the possibility of using a uniform model of early reading literacy lev-
Reading els (Study 1), one may attempt to carry out an indirect cross-country
Development comparison of student achievements. In particular, the principles of
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Figure 1. Variable map for the Russian- Figure 2. Variable map for the English-
language version. Partial Credit Model. language version. Partial Credit Model.
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2.1. Methodology
of Study 2
2.1.1 Sampling
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Rasch measurement models allow comparing samples of students
in different countries according to the level of reading development.

The study uses empirical data obtained from samples of first-grad-
ers on entry to school in the Republic of Tatarstan and Scotland as
reference data for the Russian- and English-language versions, re-
spectively. The items used below in this article have been described
in Study 1.

In Russia, all the necessary data for sampling were collected in co-
operation with the Republican Center of Education Quality Monitor-
ing of the Republic of Tatarstan in 2017. A representative sample of
over 5,000 children (44% of total population) was produced. For this
sample, total population is understood as all first-graders in the se-
lected regions of Tatarstan. The sample was stratified by school type
and location. Classes of students selected randomly from the cohort
of first-graders of a particular participating school served as sampling
units. The study only involved children whose parents had given their
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2.1.2. Analytical
Approach to Compara-
tive Assessment

consent to participation. The total sample of first-graders whose re-
sults will be used for analysis below was comprised of 4,940 students
aged on average 7.4 on school entry.

The sample of children from the UK in this study consisted of 6,627
Scottish students, which was a representative sample for Scotland
(data for the 2014/15 academic year) [Tymms, Merrell, Buckley 2015].
The average age of children on entry to school was 5 years, although
a certain percentage of older children was observed.

Based on Georg Rasch’s principles of measurement, we suggest
treating the test results as a continuum of reading development, some
kind of a “path” that leads toward reading comprehension, while draw-
ing on the iPIPS theory of reading development and the model of lit-
eracy levels constructed as a result of analyzing expert estimates of
item difficulty in Study 1.

Using the scale of expert judgments of early reading assessment
item difficulty, transformed in the course of modelling into a logit scale,
we identified three clusters of items, or three theoretically interpret-
able stages of reading development confirmed by expert judgments.
The model proposed here allows distinguishing among the levels of
reading development, from zero level where children make their very
first steps in learning to read, to the advanced level of reading com-
prehension.

Next, we can check how well the empirical item hierarchy fits the
expert rankings and the constructed model of literacy levels. If psy-
chometric analysis reveals item clustering that agrees with the mod-
el of literacy levels, it will be possible to set the benchmarks of transi-
tion between the levels of reading acquisition.

All items that fall into each cluster identified in Study 1 can be re-
garded as a separate subtest representing a certain level of literacy.
To establish the benchmark scores, it is important to determine the
criterion for transition from one level to another. Drawing on theoreti-
cal findings of Russian researchers [Bespalko 1989], we assume that a
hypothetical level of skill development can be considered as achieved
if at least 70% of items at this level are answered correctly (probabilis-
tic estimation). According to this concept, acquisition of learning ma-
terial by 70% indicates that a student is ready to learn new material
and that a skill has been acquired.

The benchmarks for transition from one level of reading devel-
opment to another were established using the methods of ltem Re-
sponse Theory. Three hypothetical items were formed to represent
each level. Difficulty of each of the three items was estimated as the
mean difficulty of all items at the relevant level. Next, a benchmark
score was set for achieving each level on the literacy scale as a lev-
el of skill at which the probability of answering the hypothetical “av-
erage” item correctly is 0.7 (the 70% cutoff score for skill acquisition
adopted above). All participants performing below this score should
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Table 4. Reliability analysis of empirical data

Person Person
Properties Cronbach’s a : Reliability : Separation
Russian-language version 0.97 0.87 2.56
English-language version 0.75 0.71 1.58

be considered to have not acquired the respective level as well as all
the subsequent ones.

2.2. Results of Study 2  Applying the analytical approach described above, let us analyze the
results of a preliminary psychometric analysis of available empirical
data and graphically compare the item-difficulty hierarchies obtained
for the Russian- and English-language versions of the test by expert
judgments vs. actual testing. The one-parameter Rasch model for di-
chotomous data was used to convert raw scores into measures of
reading literacy [Wright, Stone 1979]. Psychometric analysis of the
items, analysis of scale dimensionality and reliability, and a good-
ness-of-fit test were carried out. Winsteps software [Linacre 2011] was
used for psychometric analysis and assessment of item and person
parameters.

Table 4 presents general psychometric properties of literacy scale
quality for empirical data obtained on student samples in Russia and
the UK.

Both versions of the instrument yield highly reliable scores as in-
dicated by both the classical and Rasch (person) reliability statistics
and feature quite a high level of scale sensitivity (person separation)
that allows grouping examinees into a minimum of three clusters' ac-
cording to their level of reading literacy.

Having tested the psychometric quality of the literacy scale on a
sample of students from Russia and the UK, we can examine the item
hierarchy on variable maps and compare it to the one in Study 1 (Fig-
ures 3 and 4). In Figures 3 and 4, the items are shown on the right and
the distribution of persons is shown on the left.

Although demarcations between the item clusters along the axis
on the variable maps is less clear than in the case of expert judgments,
the general structures of the clusters are identical. The easiest items
measuring text structure awareness (11-15), letter identification (L1-L8)
and word recognition (W1-W9) are at the bottom of the map, which
corresponds to the items of the first cluster in Study 1. ltems meas-

' To determine how many measurement strata could be statistically distinguish-
able among the examinees, we use the separation index formula and the
procedure described in Winsteps tutorial [Linacre 2011].
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Figure 3. Variable map. Test results of English-speaking students
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Figure 4. Variable map. Test results of Russian-speaking
students
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Table 5. Setting the benchmarks

Sample

Russia UK

Mean item Benchmark : Mean item | Benchmark
Level benchmarks difficulty score difficulty ; score

Level 3 benchmark

Reading comprehension 211 2.96 3.78

Level 2 benchmark 0.61 146 153

Reading/decoding automaticity

Level 1 benchmark :
Text structure awareness, letter -163 ¢ -0.78 -3.16
identification, sight word recognition :

Note: Benchmark scores in the table are presented in logits, but they can easily be converted to any
scale for presenting test results, for example, a 100-point scale.

uring reading/decoding automaticity (S1-S3) are in the middle of the
map, and those assessing reading comprehension (U1-U14) are at the
top, corresponding to the third cluster.

To assess how well expert judgments of item difficulty in each lan-
guage version reflect the item hierarchy on the literacy scale, we con-
ducted a correlation analysis of item difficulty estimates obtained by
expert judgment and actual testing. Pearson’s correlation coefficients
were found to be high enough, 0.81 for the Russian-language version
and 0.88 for the English-language one.

Therefore, analysis of the available empirical and expert data con-
firms the possibility of using the constructed model of literacy lev-
els as a basis for setting benchmarks and conducting an indirect
cross-country comparison.

As a result of the procedure described in the analytical approach
section, benchmarks on the literacy scale were determined, setting
the boundaries of reading acquisition levels (Table 5), which can be
applied uniformly to children’s test results in the two language ver-
sions of the instrument.

Setting of benchmarks for the Russian-language version of the
testis illustrated in Figure 5. The level of examinees’ literacy in logits is
plotted on the abscissa axis, while the ordinate axis displays the prob-
ability of answering the item correctly. The three curves correspond
to the characteristic curves? of the three hypothetical items reflect-
ing mean item difficulty at the respective level. The horizontal line re-
flects the accepted 70% cutoff score of level acquisition. Benchmark

2 Anitem characteristic curve reflects the probability of answering the item cor-
rectly depending on the level of literacy.
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Figure 5. Setting the benchmark scores for levels of
reading development among the examinees
(Russian-language version of the test)

Figure 6. Categorization of benchmark scores
(example for the Russian-language version of the test)

Level 3 Student A is expected to be able to
Student A read and understand what has been read
55 - ] =T
Level 2 Student B is expected to be able tg read
Student B (decode the text) but not necessarily
understand what has been read
48 - LEVEI 2 IEMS oo
Student C is expected to know the letters,
Level 1 )
Student C be aware of text structure and recognize
u sight words but be unable to read yet
39 - LeVEl THtBMS oo

Below Level 1  Student D is expected to be making
Student D the very first steps in learning to read

scores are defined as abscissae of the points of intersection between
the horizontal line and the item characteristic curve for each level of
reading development.

Figure 6 shows the literacy scale with the benchmark scores con-
verted into a 100-point scale which is used to present test results
(in z-scores with the mean of 50 and standard error of 10). The result-
ing benchmarks are as follows: 39 for acquiring Level 1, 48 for Level 2,
and 55 for Level 3.
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2.2.1. Using

the Benchmark Scores

for Comparative
Assessment

3. Discussion

Table 6. Comparing the distribution of students by the levels of
literacy on school entry between Russia and the UK

) Share of the sample, %

Level of reading .
development Level description Russia ! UK
Level 3 Reading comprehension 32.7 0.3
Level 2 Reading/decoding automaticity 21.7 0.6
Level 1 Letter identification, sight word recognition, text

: 23.8 9.9

structure awareness

Below Level 1 The very first steps in learning to read 15.9 89.2

Therefore, Study 2 established the benchmarks setting the bounda-
ries between the levels of reading development in each of the two lan-
guage versions of the instrument. Taken together, the results of the
two studies confirm the possibility of conducting a cross-cultural as-
sessment of reading skills in groups of children starting school. Table
6 shows the distribution of students in Russia and the UK by the lev-
els of reading development.

The distribution of students by the levels of reading development
differs greatly between the two countries. Interpretation of the re-
sults obtained is beyond the scope of this article, but it is worth not-
ing that the samples analyzed here differed significantly in exam-
inee age, which may be the reason for considerable disparities in
student achievement. The most important finding of Study 2, mean-
while, is that the methodology described in it can be used for indi-
rect cross-country comparisons in the absence of a uniform metric
scale.

To make data from cross-country assessments reliable for education-
al researchers, policymakers and practitioners, it should be verified for
credibility, validity and meaningfulness, and evidence should be pro-
vided that it adequately represents the construct measured and can
serve the basis for informed decision making. The ITC Guidelines for
Translating and Adapting Tests [Leong 2016] were applied when creat-
ing the Russian-language version of the iPIPS test that had been orig-
inally designed in English.

The iPIPS instrument is widely used by schools in the UK as well
as in several other countries, including Australia, Brazil, Germany and
South Africa [Archer et al. 2010; Bartholo et al. 2019; Tymms et al. 2014;
Vidmar et al. 2017]. In some earlier publications, it was used to meas-
ure student performance across cultures, e. g. in the UK, Australia and
New Zealand [Tymms et al. 2014], where the authors tried to assess
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possible differences in academic achievement and progress as well
as the effectiveness of education systems.

Another study tested the potential of iPIPS for comparing math
test scores between children in the UK (England, Scotland) and Rus-
sia, countries differing in school entry age, curricula, language and
culture [lvanova et al. 2018]. It is shown that, despite the obvious chal-
lenges, direct cross-country comparison of iPIPS test results in math-
ematics is not impossible.

In yet another study [Vidmar et al. 2017], reading progress of
first-graders in Serbia and Germany was compared using the iPIPS
instrument. However, this article only deals with sample means and
provides no evidence of cross-national comparability.

Up to this point, there have been no studies using the iPIPS instru-
ment to compare the reading test results of students starting school
in different countries.

This study attempts to solve the challenging research problem of
international assessment of reading ability on school entry using the
test results of first-graders in Russia and the UK. Study 1 analyzed the
expert judgments on the construct, i.e. the model of literacy levels
in Russian- and English-speaking children starting school, using the
rank-ordering method.

A cross-country comparison of item-difficulty hierarchy obtained
as a result of data calibration using two Rasch modelling frameworks
shows that three item clusters can be distinguished in both language
versions. These clusters are represented by the same items in both
Russian and English.

Study 1 demonstrates that expert judgments of the difficulty of
items measuring emergent literacy on school entry can be used to
build an item hierarchy along the construct continuum, to compare
item hierarchies between the two language versions, and, finally, to
form the basis for setting benchmarks between the levels of reading
development in two languages, Russian and English.

Study 2, using test results obtained from the samples of Russian-
and English-speaking students in the two countries, sets the bench-
marks and determines the levels of reading development. Those
levels are applied in a uniform manner to the reading test results in
both language versions of the instrument to group children in both
countries into categories according to their level of reading develop-
ment.

We assume that if the structure of the proposed iPIPS theoreti-
cal model of reading development is confirmed for any two countries
compared (i. e. if the test item clusters identified by experts and con-
firmed by psychometric analysis measure the same construct), this
can serve the basis for setting the international benchmarks that will
allow comparing cumulative percentages of children at a particular
level of reading development across countries. This hypothesis should
be tested for other language versions of the iPIPS instrument.
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Academic careers, on the one hand, may be unattractive due to rel-
atively low salaries, excessive paperwork and administrative report-
ing, job cuts, and high levels of psycho-emotional stress. On the other
hand, academia remains a relatively closed and self-sufficient system,
as evidenced by the high level of inbreeding and low staff turnover in
Russian universities. [Mikhalkina, Skachkova 2018]. What keeps facul-
ty members in their jobs? Obviously, it cannot be pragmatic considera-
tions alone. There must be those who feel that they belong in this pro-
fession, which is an important argument to start examining the factors
of subjective well-being of academic personnel. Hopefully, this will ex-
plain the paradoxical attractiveness of jobs in academia for many—but

not all—faculty members.
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1. Subjective
Well-Being:
Approaches and
Measurement

Furthermore, the new development strategies of Russian univer-
sities require that faculty members should be fully involved in imple-
menting the university development programs. Working in academ-
ia is not limited to teaching and the normal working hours. Of course,
employees under such conditions need stronger incentives and a
more responsive attitude from the administration. One more question
is therefore raised: what should be done to stimulate genuine involve-
ment of the faculty in university development? The idea of studying the
indicators, components and group-specific aspects of faculty subjec-
tive well-being thus becomes important for designing employee mo-
tivation programs as well.

Subjective well-being (SWB) is topical in economics, positive psychol-
ogy, medicine, sociology, and other sciences. The first studies on SWB

in academia and other spheres of life appeared in the 1960s [Diener
1984]. Today, a new interdisciplinary domain of research is emerging:

science of well-being [Alexandrova 2017]. Institutionalization of this

field of study was also marked by establishing the Journal of Happi-
ness Studies, which publishes findings of theoretical and empirical

research on SWB. The present-day scientific discourse features three

important aspects associated with well-being research strategies: (1)

defining the conceptual framework; (2) applying objective and/or sub-
jective measures; (3) identifying the structural components and deter-
minants of SWB.

In research literature, the concept of SWB is most commonly and
fairly consistently associated with that of happiness’. In 1974, Rich-
ard A. Easterlin found the rate of human welfare enhancement to be
almost independent of the rate of national income growth [Easterlin
1974]. This phenomenon was named “the Easterlin paradox”. Later on,
it was revealed that the impact of monetary saturation on life satisfac-
tion started decreasing beyond a certain threshold [Inglehart, Welzel
2010]. It became obvious that life quality and well-being could not be
measured using the objective metrics alone?. Furthermore, the sub-
jective approach works best for self-reported well-being [Khashchen-

T In this article, subjective well-being is also treated as synonymous to happi-
ness.

There are now a lot of indices to assess and quantify well-being: the Hap-
py Planet Index, the Gallup-Healthways Well-Being Index, the OECD Better
Life Index, the UN’s Human Development Index, various indices of subjec-
tive economic well-being, etc. Those indices measure both objective and
subjective parameters of well-being. For example, different countries use
large arrays of objective statistical data on income, health and life expec-
tancy, i. e. objective measures of well-being. The Happy Planet Index com-
bines subjective life satisfaction (based on sociological surveys) as well as
objective measures such as life expectancy at birth and ecological footprint
per capita.

2
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ko 2011]. Therefore, a new subjective metric of individual quality of life
emerges to measure the factors that make people feel good in every
aspect of their life [Angner 2010].

Most often, researchers discriminate between the affective (mo-
mentary affective states) and cognitive (judgments about happiness)
components of SWB. The affective component is described as emo-
tional responses to the current events in life that can be positive as
well as negative [Diener 1984], as emotional experiences related to
past, present or future [Seligman 2002], as mental state at the mo-
ment [Parfit 1984], as affective responses to positive and negative
events or situations [Andrews, Withey 1974], or as emotional quali-
ty of an individual’s everyday experience—joy, sadness, anger, etc.
[Kahneman, Deaton 2010]. Meanwhile, SWB does not imply an ab-
sence of negative emotions but a balance between negative and pos-
itive affect [Bradburn 1969].

The cognitive component of SWB implies, first of all, comparison
with the socially accepted, culture-specific standard of a happy life as
well as assessment of one’s quality of life according to one’s own cho-
sen criteria [Diener 1984]. Researchers analyze how people perceive
their lives in general and focus on the associations among emotion-
al state, perceived life quality, demographic and other variables (re-
ligion, leisure, marital status, health, etc.) [Kahneman, Deaton 2010].
Two levels of cognitive evaluation of SWB are identified: satisfaction of
one’s own preferences (accounts of desire-satisfaction) and compli-
ance with some universally accepted criteria (objective-list accounts)
which are believed to be unquestionable indicators of happiness (e. g.
starting a family and being a good parent, meeting the moral stand-
ards and orientations, developing one’s skills, etc.) [Parfit 1984].

Another important distinction is between “hedonic” (enjoyment of
life) and “eudaimonic” (meaning, fulfillment, and commitment to so-
cially shared values) happiness [Kainulainen, Saari, Veenhoven 2018].
These two components are combined in the concepts of “happiness
minimum” and “happiness maximum” [Leontyev 2020]. “Happiness
minimum?” is achieved by the quality of life that allows satisfaction of
the most basic needs, so it can be reached by improving one’s eco-
nomic well-being. However, other factors come into play beyond a
certain minimum level of happiness, a conventional point of mone-
tary saturation. The maximum level of happiness is achieved through
individual strategies and purposes, and that is where joy can be ex-
perienced.

The determinants of SWB have been established empirically. Reli-
gion is a significant factor: involvement in the life of a parish commu-
nity correlates positively with life satisfaction [Melkumyan 2020]. Argu-
ments have been provided to support the hypothesis of sociocultural
impacts in explaining SWB, which states that perceived happiness
depends not only (and not so much) on the current living conditions
but also on social norms, traditions, and the fundamental worldviews
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2. Hypotheses,
Methodology, and
Empirical Basis of

Research

shared across generations [Andreenkova 2020]. A number of studies
have shown that people in countries with an individualist culture have
higher levels of happiness than those in a collectivist culture [Antipina
2017; Ye, Ng, Lian 2015]. There are also intergenerational differences
in happiness: the older generation enjoys much higher levels of SWB
than Generations Y and Z, the latter being much more often dissatis-
fied with their social status and embittered by their expectations from
life never coming true [Sibirev, Golovin 2020].

Enjoyment of work, or job satisfaction, is another variable of SWB
[Sousa-Poza, Sousa-Poza 2000; Georgellis, Lange 2012]. A positive
relationship between job satisfaction and SWB has been reported in
Russian literature, the effect differing across social groups [Soboleva
2020]. Employees with higher levels of identity and loyalty to their work
organization demonstrate improved productivity even when monetary
incentives are weak. Otherwise speaking, identity and monetary in-
centives are substitutes [Akerlof, Kranton 2005].

There are few studies examining SBW in specific occupation-
al groups. SWB of physicians and nurses in Chinese hospitals was
found to be higher when there was a collaborative relationship among
employees in an organization [Fan et al. 2014]. Positive profession-
al identity is a critical factor of life satisfaction for social workers in
Canada [Graham, Shier 2010]. Affect is the most central dimension
in the structure of Dutch teachers’ SWB [Horn et al. 2004]. Imple-
menting a culture of support increased the level of SWB among em-
ployees of public institutions of higher education in Portugal [Santos,
Goncalves, Gomes 2013]. In Russia, it is mostly social psychologists
who analyze SWB in specific occupational groups, such as the stu-
dents and professors of South Ural State University’s Faculty of Jour-
nalism [Yashchenko 2012], the teaching staff of vocational schools in
Samara Oblast [Vinogradova 2010], helping professionals (teachers,
psychologists and social workers) in Orenburg Oblast [Molokostova,
Yakimanskaya 2015], etc.

The literature analyzed provides a conceptual and methodologi-
cal framework for studying SWB of faculty members in modern uni-
versities. Furthermore, the positive correlation between job satisfac-
tion and labor productivity revealed in a number of studies allows for
an assumption that assessment of faculty SWB may be helpful in de-
signing effective tools for faculty performance management and for
a more successful implementation of modern university development
strategies.

The aim of this study is to analyze the structural components,
group-specific characteristics and determinants of SWB among fac-
ulty members. Based on the review of available literature, the following
hypotheses were formulated: (1) interesting work, freedom and fulfill-
ment are prioritized over income in the hierarchy of personal core val-
ues of faculty as an occupational group; (2) SWB is contingent on the
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Table 1. Empirical indicators of faculty SWB

Affective component

+ Balance of negative and positive affect
+ Perceived happiness

Cognitive component

Value and meaning ¢« Personal core values
orientations i+ Sense of agency in one’s life strategies
i« Perceived freedom

Perceived life quality '
i * Opportunity for refreshment (recreation, leisure, time with friends)
i« Private sphere (family, health, personal safety)

Occupational well-being .
-+ Job satisfaction
i -+ Career risks

age and qualifications of teaching faculty®; 3) in the context of labor
precarization, the modern reforms in Russian education have nega-
tive effects on faculty SWB.

The methodology of assessing SWB of Russian faculty is based
on (1) discriminating between the subjective and objective dimen-
sions of well-being; (2) identifying two major components of SWB, af-
fective (the balance of negative and positive emotions at the moment;
momentary happiness) and cognitive (judgments of SWB); (3) mak-
ing allowance for sets of SWB determinants when analyzing the oc-
cupational factors (Table 1); and (4) using time-tested measurement
methods and scales: Bradburn’s Scale of Psychological Well-Being
(the Affect Balance Scale), Cantril’s Self-Anchoring Striving Scale (the
Cantril Ladder), and the Teacher Job Satisfaction Scale used in the
Teaching and Learning International Survey (TALIS). Additionally, the
sociological toolkit included items from the European Social Survey*
(perceived happiness and life values) and the Russian Public Opinion
Research Center’s Index of Social Moods?® (self-reported financial sit-
uation). The use of standardized scales allows comparing the results
of assessing different aspects of SWB in a sample of faculty mem-

3 The focus of analysis on the SWB indicators of faculty subgroups differing in
age and qualifications is explained by the young talent attraction and reten-
tion policy in higher education as well as the search for effective ways of mo-
tivating and involving various groups of faculty in university strategy imple-
mentation.

4 ESS-2019: http://www.ess-ru.ru

5 WCIOM (2019) Social Well-being of Russians: A Monitoring Study. Press re-
lease No. 3979. Available at: https://wciom.ru/index.php?id=236&uid=9746
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3. Affective
Component of
Subjective
Well-Being

bers to those obtained for teachers and Russian population in gen-
eral, thus improving the accuracy of interpretations. Findings from a
variety of studies are used because none of them contains all the as-
pects of well-being that we would like to compare.

Results of a standardized online survey of faculty members in
Russian federal universities were used as empirical basis of research.
The 2019 survey involved 356 employees in ten universities®, male re-
spondents accounting for 32% of the sample. The percentage of re-
spondents aged 25-34 was 21%, those aged 35-44 accounted for
29%, 45-54 for 18%, 55-64 for 21%, and those above 64, for 11%. The
profile of the respondents in terms of position and academic degree
is given in Appendix 1.

Score calculation using Norman M. Bradburn’s Affect Balance Scale
(ABS) [Bradburn 1969]) involves the following: (1) the Positive Affect
Scale value is estimated as the number of positive answers to five
questions associated with positive emotions; (2) the Negative Affect
Scale value is estimated based on the answers to five other ques-
tions”; 3) the difference between the positive and negative affect re-
flects the affect balance, which can take values from -5 to 5.

Bradburn’s methodology is designed for measuring emotions ex-
perienced in the recent past. Item formulations prevent focusing on
any specific events to avoid reflection. Validity of Bradburn’s scale was
confirmed in an assessment of emotional well-being across 40 nations
[Diener, Suh 1999] and tested on a sample of Russian scientists [Tro-
shikhina, Manukyan 2017].

In most faculty members, positive emotions prevailed over nega-
tive ones (ABS scores from 1to 5 for 76% of the respondents). How-
ever, most respondents scored low on the ABS (1-3 scores, 64%).
The percentage of positive ABS values increases from the subgroup
of people aged 25-34 to those aged 35-44 (70 and 80%, respective-
ly), drops noticeably in the subgroup of those aged 45-54 (67%), and
then increases again between the age of 55-64 to the oldest gener-
ation (75 and 95%, respectively). The share of respondents scoring 3
to 5 or higher on the ABS is greater among Doctors of Sciences com-
pared to Candidates of Sciences and non-degreed faculty members
(42% compared to 30 and 29%, respectively)® (Table 2).

8 Immanuel Kant Baltic Federal University (8%), Far Eastern Federal University
(15%), Kazan Federal University (6%), V.l.Vernadsky Crimean Federal Uni-
versity (4%), Northern Arctic Federal University (17%), Ammosov North-East-
ern Federal University (7%), North-Caucasus Federal University (11%), Sibe-
rian Federal University (8%), Southern Federal University (16%), Ural Federal
University (8%).

7 See Appendix 2 for a complete list of questions.

8 |n the subgroup of faculty members aged 25-34, 56% had no academic de-
gree and 44% were Candidates of Sciences; among those aged 35-44, 77%
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Table 2. The affective component of faculty SWB measured on the ABS, %

Emotional Mean ABS : ABS by age subgroups ABS by academic degree subgroups
well-tieing index in the No degree Candidate Doctor
(ABS=PAS-NAS) | sample 25-34 35-44 45-54 55-64 > 64 - of Sciences | of Sciences
5 3 - 5 -
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 ; .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 3 »0 "
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 2 ” .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1 o .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0 - .
71 : ; SOOI AT
2 3
1 3
2 3
1 —

Table 3. Taking all things together, how happy would you say you are? (scale from O to
10, where 0 is “extremely unhappy” and 10 is “extremely happy”), mean scores

Faculty members of Russian federal universities, 2019

© Academic degree

Russia, ESS9 Candidate Doctor
(2018-2019) Mean 25-34 | 35-44 | 45-54 : 55-64 ; > 64 No degree : of Sciences : of Sciences
6.5 7.0 7.2 6.6 6.7 75 6.9 6.4 7.0 7.3

http://vo.hse.ru/en/

Bradburn revealed a strong positive correlation between SWB
(happiness) and the ABS score. In this study, changes in faculty’s
perceived happiness were measured using the European Social Sur-
vey (ESS) scale. A comparison between measurements shows that
the teaching staff of Russian federal universities is on average hap-
pier than the national average. In the 9th round of the ESS, Russia’s

were Candidates of Sciences, 10% were Doctors of Sciences, and the rest
had no academic degree; among those aged 45-54, 61% were Candidates
of Sciences and 19% were Doctors of Sciences; among those aged 55—
64, 51% were Candidates of Sciences and 46% were Doctors of Sciences;
among those aged 65+, 40% were Candidates of Sciences and 45% were
Doctors of Sciences.
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4. The Cognitive
Component of SWB

4.1. Value and
meaning orientations

average score was 6.5 out of 10° (one of the lowest among all the 23
participating countries and virtually unchanged since 2012), compared
to 7 among the teaching faculty (which is close to the results of many
Western European countries)’®. Among the subgroups, the highest
level of happiness was observed among Doctors of Sciences and the
respondents aged 55-64 (Table 3).

Correlations between the values on the integrative scale meas-
uring happiness, on the one hand, and the variables “Age” and “Aca-
demic degree”, on the other, are statistically significant'!.

Research on the SWB of Russian teaching faculty also involved anal-
ysis of value and meaning orientations, perceived life quality, and job
satisfaction.

The values ranked by the respondents as the most important included
having found one’s vocation (the cumulative percentage for the first
two response options = 86%), getting respect from others (79%), mak-
ing one’s own decisions about what one does (76%), showing one’s
abilities (68%), and being creative (60%). Building a career (41%) and
being rich (25%) were ranked next to the last among personal core val-
ues, and having an influence on politics (18%) mattered the least (Ta-
ble 4). At the level of Russian population, the significance of thinking
up new ideas and being creative is 39%, showing one’s abilities-37%,
and getting respect from others-49% (ESS9).

The data obtained is aligned with the results of focus groups in-
volving faculty members from five universities in the South of Russia,
of which three were federal, which showed that income as a measure
of economic well-being was valued less by faculty than freedom of
choice and interesting work [Skachkova, Shchetinina, Kryachko 2018].

Most faculty members are oriented toward the sense of agency
in their life strategies, 63% of the respondents being convinced that
success in life depends on their own effort. Such orientations are most
likely to be found among respondents aged 35-54. In addition, the lev-
el of agency increases from non-degreed faculty members to Doctors
of Sciences (Table 5). According to the World Values Survey, people in
economically advanced societies with strong democratic institutions
are very likely to feel that they have control over the way their life turns
out [Inglehart, Welzel 2005].

9 ESS-2019: http://www.ess-ru.ru

10 1n 2018-2019, the ESS score was 7.4 in France, 7.1in ltaly, 7.7 in Spain, 7.8 in
Germany, 7.1in Czech Republic, and 7.3 in Estonia.

The correlation between “Happiness” and “Age” is characterized by Pearson’s
chi-square of 71.865 (p=0.001), Cramér’s V of 0.227 (p=0.001) and the Phi co-
efficient of 0.453 (p=0.001). The correlation between “Happiness” and “Ac-
ademic degree” is also strong enough, with Pearson’s chi-square of 46.507
(p=0.001), Crameér’s V of 0.258 (p=0.001), and the Phi of 0.365 (p=0.001).
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Table 4. Please indicate how much each description is or is not like you, %

® o
= E =
s B g £ 2 B
E & 3 =2 & 2 2
R R = - R B
o i =X o o : O:! O
> dloniciziZziO

Thinking up new ideas and bemg creatlve is |mportant to hlm/her 30 7

Itis |mportant to hlm/her to be rloh i 5

It's |mp0rtant to hlm/her to show h|s/her ab|I|t|es 26 i

Itis |mportant to hlm/her to bmld a career L

Itis |mportant to h|m/her to make hls/her own deC|S|ons about what he/she does 39

Itis |mportant to hlm/her to get respect trom others 48

It is |mportant to h|m/her to ﬁnd his/her vocatlon and place in I|fe : 53

Itis |mportant to hlm/her to have an mﬂuenoe on polltlcs 6

Table 5. Do you think success in life depends more on your own effort or the
circumstances beyond your control?, %

" Age © Academic degree

Candidate Doctor

Mean No degree : of Sciences : of Sciences
My own effort 57
Circumstances -, 22 19 19 25 22 16
beyond my control
Don’t know 16 24 10 19 19 24 27 16 6

Degree of freedom is rated lower than happiness, on average 6.3
on a ten-point scale. Having found one’s place in life was rated on
average 7.3 out of 10. The two variables demonstrate higher values
among faculty members with academic degrees and those aged 54
or older (Figure 1).

4.2, Perceived Economic well-being was assessed using the scale and index meth-
life quality odology of the nationwide surveys administered by Russian Public
Opinion Research Center (WCIOM)'2, Faculty members were found to

12 The index is obtained by adding the positive and neutral scores (“Very good/
Good” and “Average”) and finding the difference between the sum and the
negative scores (“Bad/Very bad”).
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Al

Aged 25-34

Aged 35-44

Aged 45-54

Aged 55-64

Aged 65+

No academic degree
Candidate of Sciences

Doctor of Sciences

Figure 1.

To what extent would you say you feel independent? (scale from 0
to 10, where 0 is “extremely dependent” and 10 is “extremely independent”),
mean scores
B To what extent would you agree or disagree with the following:
“I have found my vocation and my place in life” (scale from 0 to 10,
where 0 is “strongly disagree” and 10 is “strongly agree”), mean scores

6.3
——— 73
55
A s
5.8
A" s
5.6
A— 2
6.1
T — a2
6.3
e —s2
5.7
A——— 62
5.9
e — e
5.9
ek

rate their financial situation above the national average (80 vs 50). The
highest indices were obtained for respondents aged 55-64 and Doc-
tors of Sciences, and the lowest for those aged 25-34 and 64+ as well
as non-degreed teachers (Table 6).

Respondents are satisfied with their family relationships, nutrition,
what they wear and where they live. Financial situation and opportu-
nities for leisure and recreation were found to be the least satisfying
of all parameters. The highest level of satisfaction in different domains
of life is observed among faculty members aged 55-64, and the low-
est one among those aged 25-34. The lowest levels of financial and
leisure satisfaction were shown in the group of non-degreed respond-
ents, and the lowest level of health satisfaction was demonstrated by
Doctors of Sciences (Table 7). Therefore, most faculty members are
not satisfied with their financial situation, describing it as average.

As respondents report, their level of income does not allow them
to satisfy their basic needs of freedom and independence, economic
well-being, fulfilment and personal safety (none of these parameters
was given more than 5.9 scores out of 10 across the sample). The lev-
el of satisfaction is somewhat higher among respondents aged 55-64
and somewhat lower among those aged 35-44 (Table 8). About one
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Table 6. How would you describe your current financial situation?, %

Faculty members of federal universities, 2019 Russia,

N : : 2019*
Mean : Age i Academic degree ;

No Candidate Doctor
degree : of Sciences i of Sciences

Very good /
Good 7 32 26 13 32 %2 1 29 36 14
""""""""""" 49 O 66 49 61
19 B 5 19 25
0 3 0 0 0
ndex 80 2 8 71 . o4 . 62 ” 50

* WCIOM (2019) Social Well-Being of Russians: A Monitoring Study. Press release No. 3979.
Available at: https://wciom.ru/index.php?id=236&uid=9746

Table 7. How satisfied are you with the following domains of your life? (scale from 0 to 10,
where 0 is “extremely dissatisfied” and 10 is “extremely satisfied”), mean scores

Age Academic degree
Mean | 20734 | 35-44 1 45-54 | 55-64 | >64 ge?gree ocfagg:zst;s ([))fogtc(?;noes

Family relationships 81 80 75 84 84 85 79 . 81 82

Nutrition 79 74 76 80 87 77 ' 69 82 .................... 81 ...........
Clothing and footwear 74 6.7 74 73 79 74 ' 6.2'“““ 76 77 ..........
Living conditions 71 5.8 74 59 80 8.5 ' 59 7279 ..........
Place, region of residence 7.0 6.4 o 67 76 6.9 ' 5.9'“”“ 7469 ...........
Social status 7.0 6.3 7 64 78 7.6 ' 5.8'“““ 7373 ...........
Personal safety 6.9 6.8 68 65 73 6.9 | 64 7167 ..........
Socializing with friends 6.8 6.9 65 67 72 6.9 ' 6.8'””“ 69 67 ..........
I P o . R I e e i
Health 6.3 6.5 61 62 64 6.5 | 6.3'””“ 65 .................... 58 ..........
Leisure opportunities 58 52 57 60 63 59 49 61 61
- RFPR TS B e e e 60 ........... 65 ............
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Table 8. To what extent would you say your income satisfies the following needs? (scale
from 0 to 10, where 0 is “extremely dissatisfied” and 10 is “extremely satisfied”), mean scores

- Mean | Age ¢ Academic degree

2534 3544 4554 5564 >p4 | o Candidate - Doctor

: : : : ; degree : of Sciences : of Sciences
ndependence and 5.7 5.7 60 60 48 59 60
freedom : : DA s : :
Economic well-being 5.4 i 55 ; 5.6 ; 5.9
Fulfillment 5.6 : 6.2 5.8 6.2
Personal safety 5.9 6.2 6.0 5.9

third of faculty members in federal universities (34%) believe their sal-
aries to be below the regional average, 31% perceiving their level of
pay as just about the regional average, and only 28% thinking that their
salaries are above the regional average.

4.3.Job Findings from focus groups with faculty members indicate that job-re-
satisfaction lated factors play a significant role as determinants of SWB among the
teaching faculty [Skachkova, Shchetinina, Kryachko 2018].

Job satisfaction was assessed using an adaptation of the TALIS
scale's. Faculty members agree that the advantages of their profes-
sion outweigh the downsides with an average score of 6.5 on a ten-
point scale. Satisfaction with career advancement opportunities in
the workplace is lower, being the highest among teachers aged 55-
64 and those with academic degrees. Loyalty to university is moder-
ate, with the average score of 6 out of 10 for willingness to change the
institution, higher levels of commitment among respondents aged
45-54 and 65+ and lower levels among non-degreed faculty mem-
bers (Table 9).

Getting respect from colleagues and students is rated on aver-
age 7.8 out of 10 and never goes below 8.3 in the older age subgroups.
Having an opportunity to think up new ideas and be creative (7.5) and
show their abilities (7.5) is what faculty members value the most in
their job. These parameters were rated the highest in the subgroups
of respondents aged 54 and older as well as teachers with academic
degrees (from 7.9 to 8.2). Ability to make one’s own decisions about
what one does received a lower rating (6.3), the oldest age subgroup

13 National Research University Higher School of Economics, Federal Institute
for Evaluation of Education Quality (2015) Report on the Works Completed
(Services Provided) under Public Contract No. F-25-ks-2015 “Analysis of the
Results of the Teaching and Learning International Survey in the Russian
Federation (TALIS-2013) of November 30, 2015.
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Table 9. To what extent would you agree with the following? (scale from 0 to 10, where O is
“strongly disagree” and 10 is “strongly agree”), mean scores

© Age ¢ Academic degree
‘ No Candidate Doctor

: 26-34 85-44 45-54 55-64 >64 degree : of Sciences | of Sciences

Mean

The benefits of my profes-
sion clearly outweigh the 6.5 62 : 66 i 58 { 6.8 (70 54 6.8 6.7
downsides : ; : : : ;

| am satisfied with the career
advancement opportunities 5.6 5.3 5.6 5.0 6.5 55 4.3 5.9 6.0
in my current place of work

| would prefer changing the
university if an opportunity 6.0 6.5 6.3 5.1 6.8 4.7 6.8 5.8 6.0
came up

| get respect from my collea-
gues and students

My profession allows me to
think up new ideas and be 7.5 7.0 72 74 7.9 8.2 7.0 7.6 7.5
creative

My job allows me to show
my abilities

My job allows me to make

my own decisions about 6.3 6.2 6.3 6.3 6.6 59 5.6 6.5 6.6
what | do

The government is effective
at solving the socioecono-
mic problems of academic
personnel

All things considered, | am
satisfied with my job

being the most critical about it. Faculty members do not agree that
the government is effective at solving the socioeconomic problems
of academic personnel—this parameter did not receive more than 4
scores in any subgroup. Nevertheless, the majority of respondents
are satisfied with their job, all things considered (7 scores on average,
the highest values being observed in the subgroup of those aged 55-
64) (Table 9).

Faculty members of federal universities do not consider their pro-
fession as highly prestigious. Only one tenth of the respondents re-
gard working in academia as definitely prestigious, while a quarter of
them perceive their occupation as non-prestigious, the majority keep-
ing neutral. At the same time, teachers in higher education are rath-
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Figure 2. Do you think the academic/teaching/medical
profession is prestigious?, %

13

Yes, it is quite prestigious 21 %
This is a regular profession, not too 59
prestigious but not non-prestigious 48
either P
. . - 26
Faculty members, Trlfsﬁr(;fer]s;\;’(;r:j:e:n|tely has low 31
2019 presty ¥ _17
Teachers, 2017 2
M Doctors, 2017 Don’t know 5
s

er satisfied with their social status. A comparison between the results
of this study and job satisfaction self-reports obtained from teach-
ers and physicians [Klimenko et al. 2018] shows that physicians per-
ceive their profession as more prestigious than teachers, while teach-
ers are more likely than other professional groups to be critical in their
assessments (Figure 2).

Among the factors of loyalty to academia, the most significant
ones are enjoyment in teaching and doing research (75%), flexible
working hours (65%), engagement with young, interesting and cre-
ative people (65%), knowledge transfer (44%), and long vacations
(37%). As for the factors of withdrawal, the most frequently mentioned
ones include the ever growing amount of paperwork and administra-
tive reports (75%), the ongoing job cuts in higher education (66%), low
salaries for academic staff (61%), working outside the normal working
hours (evenings, nights, weekends and vacations) (57%), and low in-
volvement of students in learning (31%).

Reformation of public (educational, healthcare) institutions in
Russia is fraught with bureaucratization, orientation toward formal-
ized performance indicators, unstable professional trajectories, and
precarization of academic labor [Volchik, Klimenko, Posukhova 2018].
The findings of this study indicate that 83% of federal university teach-
ers are concerned about the risks of increased workload and no raise.
Over 60% of the respondents worry about losing their job and/or hav-
ing to work part-time (Figure 3). Data obtained from teachers and phy-
sicians employed in public institutions also reveals a high level of con-
cerns about the increasing workload and risks of losing the job (from
62 to 84%) [Volchik, Klimenko, Posukhova 2018; Klimenko, Posukho-
va 2018]. In other words, a significant level of anxiety caused by em-
ployment and income insecurity and uncertainty about the future is
observed among faculty members just as among other public sec-
tor employees.
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Losing the job
Increased
workload, no raise
Having to work
part-time

W Pay cuts or delays
in payment
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Figure 3. How concerned are you about
the following nowadays?, %

37
55

Highly concerned 2
I 25
28
28
Rather concerned
29
A 32
25
12
Rather unconcerned o4
P 26
10
Unconcerned 5 ”
-

Overall life satisfaction was measured using Cantril’s Self-An-
choring Striving Scale. The average level of life satisfaction among
faculty members is relatively low: 6.6 scores. However, this is still
slightly higher than Russia’s national score of 5.8 in the latest round
of ESS. In Western European countries, this index varies between 6.2
and 8.24,

The coefficients of correlation between the Cantril Ladder value
and the variables “Age” and “Academic degree” indicate a statistical-
ly significant relationship between life satisfaction and the age and
qualifications of faculty members.'s> The highest level of life satisfac-
tion is observed among the respondents aged 45-64 and those with
academic degrees (Table 10).

Analysis of ESS findings from previous years shows that levels of
happiness in European countries are on average higher than those of
life satisfaction [Khavenson, Orel 2014]. In 2018, according to ESS data,
happiness was slightly higher than life satisfaction in Russia, too (6.5
vs 5.8, respectively). In the present study of faculty SWB, the values on
these two scales are virtually identical (6.5 and 6.6), which indicates,
along with the other indicators described, a more balanced ratio of the
affective and cognitive components of SWB among faculty members.

14 ESS9 (2019): http://www.ess-ru.ru

15 The calculated coefficients have high confidence intervals. For the correla-
tion between “Life satisfaction” and “Age”, Pearson’s chi-square is 75.368
(p = 0.001), Cramér’s Vis 0.233 (p = 0.001), and Phi is 0.465 (p = 0.001). For
the correlation between “Life satisfaction” and “Academic degree”, Pear-
son’s chi-square is 51.672 (p = 0.000), Cramér’s Vis 0.272 (p = 0.000), and
Phiis 0.385 (p=0.000).
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Table 10. All things considered, how satisfied are you with your life as a whole
nowadays? (scale from 0 to 10, where 0 is “extremely dissatisfied” and 10 is “extremely
satisfied”), mean scores

Faculty members of federal universities, 2019
"""""""""" Age ' Academlc degree
Russia, ESS9 No Candidatéuéf Doctor
(2018-2019) Mean : 25-34 : 35-44 : 45-54 : 55-64 : >64 . degree : Sciences i of Sciences
5.8 66 67 68 . 74 . 70 61 61 7.0 73

5. Conclusion

Factors of SWB among faculty members were analyzed with a view
to find effective means of employee retention and motivation in high-
er education. The findings obtained allow for the following inferences:

1. At the level of the affective component, the occupational group
of faculty members demonstrate, along with a contextual “surplus” of
positive affect, higher levels of happiness and life satisfaction com-
pared to Russia’s national average. At the level of the cognitive com-
ponent, however, the respondents gave quite critical assessments of
their financial situation (although better than the national average),
working conditions and prestige of the profession. Meanwhile, in-
come was found to be valued less than interesting work, fulfilment,
creativity, and recognition. Obviously, being part of the academic
profession is what makes this occupational group subjectively hap-
pier.

2. The study confirms the hypothesis that SWB is contingent on the
age and qualifications of faculty members, being on average higher
in older age subgroups (54+) and highly qualified respondents (Doc-
tors of Sciences). The lowest levels of satisfaction among loyal facul-
ty members were observed for young employees and those with no
academic degree.

3. Modern education reforms may have negative effects on occu-
pational well-being of faculty members, as transformations are fraught
with increased workload, a growing amount of administrative report-
ing, job cuts, and the introduction of part-time contracts and em-
ployee ranking systems. Findings reveal a significant level of anxiety
among faculty members caused by employment and income insecu-
rity and uncertainty about the future.

In the recent years, faculty members have been required to be fully
involved in implementing the university’s key development strategies,
which implies engagement in activities untypical of the traditional ac-
ademia. In this situation, employee motivation strategies should be-
come more elaborated and extend beyond administrative and financial
incentives. A more extensive motivation system should involve effec-
tive social responsibility towards the academic staff, including the de-
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velopment and implementation of employee well-being initiatives's.
Then, perhaps, it will be possible to start moving from the “happiness
minimum?” to the “happiness maximum®.
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Appendix 1. No. of federal No. of
Structure of the Position i universities i respondents
Sample, % Dean / Director of school 2 3
Head of department H 5 8
Professor "12 12
Associate Professor "50 54
Senior Lecturer "20 14
Lecturer H 3 3
Teaching Assistant H 8 5

Based on the statistics of higher education institutions (Form VPO-1,
Russia 2018) provided by the Ministry of Science and Higher
Education of the Russian Federation.

No. of federal No. of
Academic degree universities respondents
Doctor of Sciences 14 21
IR RS 5653 .........................
T 30 ............................ 9

Appendix2. During the past few weeks, did you ever feel—
Bradburn’s Affect . .
Balance Scale | C Yes | No
[Bradburn 1969:56]

1. Pleased about having accomplished something?

2. That things were going your way?

7. Bored?

8. Depressed or very unhappy?

10. Upset because someone criticized you? T2
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is becoming crucial for the development of national economies. Inter-
national economic integration is increasing, providing a bi- and mul-
tilateral framework to ensure mobility of capital and, more important-
ly, workforce. As a result, international and domestic migration rates
are growing, Ukraine and Russia being no exception. Over the course
of three years (2016-2018), Russia accepted on average 155,300 mi-
grants from Ukraine annually. This flow amounts to 26.3% of total mi-
gration from Ukraine, which makes Russia the second most popu-
lar destination for Ukrainian migrants after Poland [Libanova 2018:14].
Ukraine ranks second in terms of remittance flows from Russia to mi-
grant workers’ home countries [Chubar, Malishko 2019:63]. Along with
labor migration, student migration constitutes an essential part of the
migration flow from Ukraine to Russia, Russian universities being quite
popular among Ukrainian high school graduates.

Modern educational researchers express their concerns about
the global massification of higher education [Chou, Wang 2012; Ka
Ho Mok, Jin Jiang 2016; Altbach, Reisberg, de Wit 2017]. As one of its
consequences, education is degrading and, as result, losing its value.
Commercialization of higher education has significantly eased the ad-
mission requirements, which inevitably affected the quality of school
education.

Therefore, education policies are becoming a national priority for
most of the countries in the 21st century. Globalization has added a
distinctive feature to design of such policies: a tremendous influence
of international organizations, such as UN, UNESCO, EU, OECD, and
World Bank, which establish requirements for national education strat-
egies. Mechanisms that are widely applied to meet those require-
ments include harmonization and standardization of national educa-
tion policies to adapt the education systems to the current trends of
socioeconomic development. This implies a transition from industrial
technology to information technology and scientific computing, which
are largely based on a high level of educational potential. Obviously—
to Ukraine as well—reforms in education cannot be successful if they
are implemented as a series of continuing local changes, often con-
troversial and not connected by a common conceptual approach.’
That is why it is important, using the results of PISA-2018, to give an
objective assessment of educational quality in Ukraine and possible
ways of improving it.

1 National Academy of Educational Sciences (2016) Natsional’ny doklad o sos-
toyanii i perspektivakh razvitiya obrazovaniya v Ukraine [National Report on
the State and Prospects of Education Development in Ukraine], Kiev: Na-
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1. Analysis of In 2018, Ukraine joined the Programme for International Student As-
PISA-2018 sessment (PISA). The PISA methodology has become engrained in
Results sociological practice as a technique for educational quality assess-
ment. It represents a cumulative effect of a number of factors: age,

gender, and family characteristics of students; type of education pro-

gram; type, location, and resources of educational institutions. It is ex-

tremely difficult to measure the influence that each factor in isolation

has on the quality of school education. In PISA, educational quality is

assessed by measuring performance gains in the domains covered

by the project. Because it was the first round for Ukraine, its results

only reflect educational quality as of the end of 2018 and serve the ba-

sis for comparison with the OECD and benchmark countries. The lat-

terinclude Belarus, Georgia, Estonia, Moldova, Poland, and Slovakia.?

PISA covers 87% of 15-year-olds in Ukraine (coverage index),
compared to the OECD average of 88%. In Ukraine, unlike in many
other countries, the PISA test was taken not only by school students
but also by students of vocational schools and institutions of vocation-
al higher education. The test measuring functional literacy of 15-year-
old students was administered in 250 educational institutions in every
region of the country (except localities adjacent to the conflict and
buffer zones), secondary schools accounting for 79.2%, institutions of
vocational higher education for 12%, and vocational schools for 8.8%.

The results of PISA-2018 showed that Ukraine performed below
the OECD average in all areas of literacy: reading, mathematics, and
science. This outcome did not meet the public expectations and even
caused the so-called “PISA shock” in the educational community. A
similar performance had been demonstrated by Russian school stu-
dents in 2000, sparking a wide discussion on PISA results and ways
to improve educational quality [National Research University Higher
School of Economics 2004].

In PISA, educational quality is measured as the level of reading,
mathematics, and science literacy. Each of the three domains has a
baseline level of literacy (Level 2), at which students are required to
demonstrate a minimum level of proficiency in reading, mathematics,
and science, as well as independent thinking skills.

The PISA scale of proficiency was reviewed in 2018,3 which should
be taken into account when analyzing the levels of student literacy.
This modification increases the probability of Ukraine performing be-
low the OECD average and lower than the benchmark countries in
each PISA domain. The gap is nearly equivalent to one year of school-
ing, which indicates that Ukraine is seriously falling behind in educa-
tional quality. The OECD equates 30 score points to one year of upper
secondary schooling. Ukrainian students scored on average 465.95in

2 Benchmark countries were selected based on whether they had socioeco-
nomic similarities or shared some culture/history with Ukraine.
S Level 1in reading and science was broken into two sub-levels: 1a and 1b.
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reading, 453.12in mathematics, and 468.99 in science, which is 23, 39,
and 22 score points below the OECD average, respectively. Ukraine
also performed lower than such benchmark countries as Estonia, Po-
land, Hungary, and Belarus, whose results approached the OECD av-
erage. The lowest performance was observed in mathematics, unlike
in most benchmark countries.

Ukraine’s best-performing students scored way below their coun-
terparts in other countries. Level 3 and higher levels of literacy were
achieved by only 46.4% in reading, 37.9% in mathematics, and 43.6%
in science. Level 3 is the most common level of proficiency among
15-year-olds in the OECD countries. In Ukraine, the percentage of
students performing at Level 3 or above is below the OECD average.

1.1.Reading PISA results, in particular the percentage of students attaining Lev-
Literacy el 1Ta—just below the baseline,—indicate a lack of basic reading skills
among Ukrainian students. For 16.7% of Ukrainian 15-year-olds, 1a is
the highest level of proficiency they can achieve. Furthermore, there
are those who perform at the bottom level of 1b, which includes very
simple tasks for reading comprehension, such as finding the parts in
a text where the explicit answers lie. The percentage of students scor-
ing at Level 1b of reading literacy is 7.2% in Ukraine.

Students below Level 1b account for 2% in the Ukrainian sample,
which is above the OECD average of 1.4%. Such students may under-
stand the meaning of sentences or text passages, but they are una-
ble to retrieve and synthesize information from the text, process long
texts, or make simple inferences. International experts believe that
adolescents scoring below Level 1b find it rather difficult to work with
texts and thus have limited opportunities for obtaining a comprehen-
sive education in the future.

1.2. Mathematics Literacy in mathematics implies ability to apply the mathematical
Literacy knowledge acquired in school in various contexts that require rea-
soning, intuition, and thinking out of the box. Students performing at
Level 1 on the PISA scale can follow simple procedures, such as arith-
metic operations to find obvious solutions. This level of proficiency in
mathematics is observed in 20.3% of Ukrainian 15-year-olds. Howev-
er, 15.6% do not achieve even this level, being unable to solve a prob-
lem that gives all the necessary information, asks a clearly formulated
question, and only requires following a standard procedure in a famil-
iar context according to explicit instructions. The baseline level (Lev-
el 2) of mathematics literacy is not achieved by 36.0% of students in
Ukraine. This percentage is way above the OECD average as well as
the percentages in Estonia, Poland, Slovakia, and Belarus, yet some-

what lower than in Georgia and Moldova.

1.3. Science  Similar to the other two domains, test items measuring science liter-
Literacy acy require that students be able to synthesize information and make
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inferences based on the changes in everyday life and environment in-
duced by scientific and technology development. The lowest levels of
science literacy are Levels 1a and 1b (and below Level 1b). At Level 1a,
students can choose the best scientific explanation of obtained datain
familiar contexts. Students scoring at Level 1b are able to use the most
basic subject knowledge to identify specific aspects of simple scien-
tific phenomena. In Ukraine, only 19.2% of students reached Level 1a,
and 7.3% scored lower. Level 1b was the highest achievable level for
6.3% of 15-year-olds in Ukraine, and 1% scored even lower, as com-
pared to the OECD averages of 5.2 and 0.7%, respectively.

1.4. Gender Ensuring gender equality of opportunity and outcome in education is
Inequality a pressing issue for a lot of countries, and many of them tackle it ef-

fectively. Ukraine demonstrates essential gender disparities, particu-
larly in reading, where boys perform considerably lower (450.1) than
girls (483.6). Ukraine’s gender gap of 33.5 score points in reading lit-
eracy is above the OECD average of 30.1 and wider than in the bench-
mark countries (except Georgia and Moldova with their gaps of 38 and
40 score points, respectively).

Boys score higher than girls in mathematics. The gender gap in
this domain is 7 score points, as compared to the OECD average of
4.8. However, this difference is not statistically significant. Similar gen-
der gaps are observed in Belarus and Estonia.

No gender disparities in scientific performance were revealed in
most PISA-participating countries. In Ukraine, boys outperform girls by
1.7 score points. In the OECD countries, meanwhile, girls have an aver-
age advantage of 2.8 points over boys, similar to the rates in Estonia,
Poland, Belarus, Hungary, and Slovakia. A slightly wider performance
gap in science (in favor of girls) is observed in Moldova and Georgia.

1.5. Socioeconomic  PISA looks for correlations between students’ performance and a

Context number of factors describing their socioeconomic status (SES). So-

cioeconomic disparities in education are assessed using three indi-

cators that reflect the relationship between learning outcomes and

SES: the average level, the average rate of change, and the strength

of correlation. The average level shows whether students in a specific

country or education system perform better or worse than their peers

from similar socioeconomic backgrounds in other countries. The av-

erage rate of change shows to what extent students in better socio-

economic contexts perform better than those from less advantaged

backgrounds and lower-income families. The strength of correlation

shows the chances for low-SES students to perform as high as their
high-SES counterparts.

Table 1 compares the socioeconomic disparities in education be-
tween Ukraine and other countries. The average level of reading liter-
acy among 15-year-olds in Ukraine (475.3) is significantly lower than
among students with similar SES in the OECD countries (488.4).
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Table 1. The key indicators of socioeconomic inequality in education

Average level Average rate of change | Strength of correlation*
Mean S.E. Score gap S.E. % S.E.
Belarus 4805 | 1.89 513

Georgia 391.7

2.33 27.9
521.7

Ukraine

Note: The strength of correlation is the percentage of variation in reading performance explained
by SES.

Source: Ukrainian Center for Educational Quality Assessment (2019) Natsional’ny otchet po re-
zul'tatam issledovaniya kachestva obrazovaniya. PISA-2018 [Ukraine’s National PISA-2018 Re-
port], Kiev: Ukrainian Center for Educational Quality Assessment, pp. 66-67.

The average rate of change (difference in reading scores corre-
sponding to a one-point increase in SES) is much higher in Ukraine
(45.2) than in the OECD countries (36.7). In Georgia and Estonia, the
rate is essentially lower (27.9 and 28.7, respectively), which indicates
more educational equity in terms of SES in these countries and a high
degree of social stratification in Ukraine.

SES explains 14% of variation in reading performance in Ukraine,
which is close to such OECD countries as Hungary and Slovakia, low-
er than in Moldova and Belarus, and higher than in the other bench-
mark countries.

Performance of Ukrainian students from low-SES backgrounds is
comparable to that of Belarusian 15-year-olds sharing the same sta-
tus, yet the SES-related rate of change in the test scores is lower in
Ukraine than in Belarus. There is a considerable performance gap be-
tween high- and low-SES students. However, the probability of scor-
ing high for low-SES students is about the same as in the OECD coun-
tries and in most of the benchmark countries (except Estonia, Poland,
and Georgia).

Students with a medium SES in Ukraine are 2.5 times more likely to
achieve the baseline level pf proficiency in reading than their low-SES
peers (2.3 times more likely in mathematics and 2.1 times more likely
in science). High-SES students’ chances of scoring above the base-
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1.6. Academic
Resilience and
Achievement

Table 2. Resilient students in Ukraine vs. the OECD average, %

International (relative) resilience

National resilience

Reading | Mathematics Science

Reading | Mathematics Science

Ukraine 4.6

OECD average

23 12

1.7

1.4

17.8 12.8

38 24 10.9 1.4

Source: Ukrainian Center for Educational Quality Assessment (2019) Natsionalny otchet po rezul-
tatam issledovaniya kachestva obrazovaniya. PISA-2018 [Ukraine’s National PISA-2018 Report],
Kiev: Ukrainian Center for Educational Quality Assessment, pp. 74.

line in all domains are 2.6 times higher than those of medium-SES
students and almost 6 times higher than those of low-SES students.

PISA had adopted a step-by-step approach to the problem of access
to quality education, which suggests ensuring academic resilience
prior to making education universally accessible.

Resilience is key to achieving equity in education. PISA defines re-
silient students as those who come from disadvantaged backgrounds,
e.g. from low-SES families or with negative social experiences, but
still exhibit high levels of success by being assiduous and interested
in getting an education.

Resilience in PISA is examined using international, national, and
“core-skills” perspectives. Core-skills resilience is the ability of disad-
vantaged students to achieve good levels of performance in all three
core PISA domains. The threshold used in the core-skills definition is
absolute in the sense that disadvantaged students need to perform
at a certain given threshold that is the same for all students. The cut-
off point to reach proficiency Level 3 in each subject does not vary
across countries.

When the performance level is assessed with reference to a spe-
cific country, the threshold is relative (Table 2). Percentages of interna-
tionally and nationally resilient students in Ukraine are comparable to
those of OECD countries (except international resilience in mathemat-
ics). Expansion of this category of students will help increase the over-
all literacy rates and reduce the socioeconomic achievement gaps.

PISA examines the influence of specific learning environment and
school characteristics on student achievement. Such characteristics
include residential segregation, segregation based on income or on
cultural or ethnic background, the structure of the upper secondary
education system, education programs, and system-level education
policies, e. g. differences in school autonomy.

To measure the impact of specific factors on academic achieve-
ment, it is important to analyze the variation in variables that directly
affect the quality of education in the core PISA domains, since levels of
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literacy vary between schools as well as within them. Between-school
variation in PISA scores accounts for 30% of total variation in Ukraine,
which is higher than in Belarus, Moldova, Georgia, Estonia, and Po-
land. It means that school segregation in Ukraine is higher than in
these benchmark countries.

To some extent, variation in educational quality reflects differences
in the quality of teaching between urban and rural schools as well as
between different types of schools. Reading performance in Ukraine
differs significantly between rural and urban students. Rural students
score on average 420.6, falling more than 2.5 years of schooling be-
hind their urban counterparts. Performance gaps in mathematics
and science are even wider: the average mathematics score in rural
schools is 408.1, which is nearly three years of schooling lower than in
urban areas (494.1).

Average reading score in lyceums, gymnasiums, and specialized
schools is 509.9, which is essentially higher than in regular schools
(464.6) and vocational institutions (440.1). Vocational school students
fall approximately 1.5-2 years of schooling behind their peers in lyce-
ums, gymnasiums, and specialized schools.

The differences in educational quality between Ukraine and oth-
er countries revealed in the course of PISA can hardly be explained
by any single factor. Interplay of various factors affecting the quality
of education requires a deeper analysis that would account for a sys-
tem of indicators reflecting different levels of education and types of
educational institutions.

However, PISA results make it clear that educational quality in
Ukraine is way below the European level. Among the 79 PISA-partic-
ipating countries, Ukraine is ranked 40th in reading, 43rd in mathe-
matics, and 38th in science. The average PISA score of Ukrainian stu-
dents is 21 points lower than the OECD average, 57 points lower than
in Estonia, 46 points lower than in Poland, and 8 points lower than in
Belarus. Russia, too, outperforms Ukraine by 21 score points (Table 3).

Despite some decline in Russia’s performance between 2015 and
2018, PISA experts still rank it among the successful countries that im-
proved in at least two assessment areas.* By 2018, Russia had made
certain advancements in education development, compared to ear-
lier assessments. An improvement in the educational standards had
a positive effect on the learning process. Governance of educational
institutions also underwent some positive changes. Decentralization
initiatives provided conditions for enhancing financial stability of edu-
cational institutions. The network of small schools had grown. Perfor-
mance in mathematics had improved by 20 score points since 2003.

4 Mironova K. (2019) Rossiyskie shkol’niki ne spravilis’ s ekzamenom [Russian
School Students Failed the Test]. Kommersant, February 17, 2020. Available
at: http://www.kommersant.ru/doc/4180047
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Table 3. Comparing the PISA-2018
performance of Ukraine and Russia
to that of other countries.

Mean PISA score

PISA average 453
OECD average 87
Russa .
Ukaine w6

Estonia 523
Poland """ 52
Belaus s
mé‘lkt‘)uvakia """ 458
Mf\)lk(‘)'idova """ YR
Georga 0

Note: Scores are converted into an international
1,000-point scale with a mean of 500.

Source: Ukrainian Center for Educational Quality
Assessment (2019) Natsionalny otchet po rezultatam
issledovaniya kachestva obrazovaniya. PISA-2018
[Ukraine’s National PISA-2018 Report], Kiev: Ukraini-
an Center for Educational Quality Assessment.

Scientific literacy, however, remained at the level of 2006, when it was
first assessed.®

1.7. Resources Changes in education spending are indispensable to promote inno-
vative development of the system. According to PISA, Ukraine’s ex-
penditure on education accounted for 13.1% of total public spending
and 5.4% of GDP, almost meeting the benchmark levels of the sustain-
able development goal (SDG) targets for education. However, spend-
ing per student is much lower in Ukraine than in the majority of Euro-
pean countries. Apart from provision and equipment (infrastructure,
instructional materials), education spending items also include teach-

5 Ministry of Education of the Russian Federation (2019) Po itogam PISA Rossi-
ya voshla v 18 stran s ustoychivym progressom kachestva shkol’nogo obra-
zovaniya [PISA Ranks Russia among 18 Countries with Consistent Improve-
ments in School Education Quality]. December 3, 2019. Available at: https://
edu.gov.ru/press/1979/po-itogam-pisa-rossiya-voshla-v-18-stran-s-ustoy-
chivym-progressom-kachestva-shkolnogo-obrazovaniya/
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er remuneration and extracurricular activities. The average of OECD
countries’ cumulative expenditure per student between the age of 6
and 15was in excess of 100,000 in equivalent USD converted to PPPs in
2018. Ukraine, meanwhile, spent only USD26,647 per student.® This lev-
el of spending is insufficient to achieve the SDG targets for education,
one of which consists in substantially increasing the number of youth
and adults who have relevant skills, including technical and vocation-
al skills, for employment, decent jobs, and entrepreneurship by 2030.7

Insufficient funding inhibits not only infrastructure development
but also the purchase of educational supplies, considerably compli-
cating the learning process. Shortage or inadequate quality of the rel-
evant infrastructure (e. g. buildings, HVAC systems, lighting, audio-
visual aids) are experienced by over 40% of educational institutions
in Ukraine®. Low access to computers for pedagogical purposes and
computers connected to the Internet available for students for edu-
cational purposes, lack of adequate Internet connections, and low ac-
cess to software are typical of 70% of schools. In addition, 62% of ed-
ucational institutions lack computer service technicians. The level of
school ICT equipment in Ukraine is below the OECD average and lower
than in the benchmark countries. Ukraine’s index of shortage of ma-
terial resources in schools is 0.75, as compared to the OECD average
of 0.02, 0.34 in Moldova, and 0.17 in Georgia. In Belarus and Poland,
educational and material resources are even in excess, their indices
of shortage being —34 and -33, respectively.®

2. Avenues for Education system as a public institution is inert, meaning that it adapts
Improving National with a certain time lag to the changing requirements imposed by so-
Education Policies cioeconomic transformations. Educational standards, which serve as

benchmarks for upgrading the existing model of instruction, require
that school students not only learn the basic skills and competencies
but also develop personal qualities that will allow them to apply the ac-
quired knowledge in everyday life.

Nowadays, the quality of education in Ukrainian schools is such
that students’ basic skills are below the baseline level of 15%, which

o

Ukrainian Center for Educational Quality Assessment (2019) Natsional’ny otch-
et po rezul’tatam issledovaniya kachestva obrazovaniya. PISA-2018 [Ukraine’s
National PISA-2018 Report], Kiev: Ukrainian Center for Educational Quality
Assessment, p. 157.

Tseli ustoychivogo razvitiya: Ukraina [Sustainable Development Goals:
Ukraine]. Available at: http://www.un.org.ua/ua/tsili-rozvytku-tysiacholit-
tia/tsili-staloho-rozvytku

Ukrainian Center for Educational Quality Assessment (2019) Natsional’ny otch-
et po rezul’tatam issledovaniya kachestva obrazovaniya. PISA-2018 [Ukraine’s
National PISA-2018 Report], Kiev: Ukrainian Center for Educational Quality
Assessment, pp. 167-168.

9 |bid., p.171.
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was projected in 2016 to be universally achieved by 2020 as a critical
indicator of education development in Ukraine.'® In terms of mean
PISA scores, 29.4% of Ukrainian students perform below the baseline
level of proficiency. Percentages of students scoring below the base-
line level of functional literacy are 25.9% in reading, 36% in mathemat-
ics, and 26.4% in science.

One of the reasons for low performance is that school students in
Ukraine were unfamiliar with the modern academic assessment stand-
ards. They had never taken tests assessing their ability to think inde-
pendently, formulate their own viewpoint on social phenomena, apply
mathematical knowledge to solve unconventional problems, synthe-
size knowledge from different subjects such as physics, chemistry and
biology, apply the acquired scientific knowledge in everyday life, un-
derstand, explain, or reproduce natural phenomena and processes.
Insufficiency of school knowledge for passing the PISA test is a ma-
jor reason for Ukraine falling behind in educational quality. As a rem-
edy to this situation, a number of important initiatives should be un-
dertaken to make graduates of Ukrainian schools more competitive.

In the long-term perspective, a system of functional literacy as-
sessment at all key stages of education should be introduced and
developed to monitor individual trajectories of student progress. Prior
educational assessments did not provide enough information. A reg-
ular student evaluation system should be established at the national
level to allow for a differentiated assessment. Creating a national sys-
tem for monitoring the learning gains of school students in Ukraine
would allow for assuring an adequate level of educational quality at
both national and local levels.

The existing instructional design priorities should be reviewed and
new ones should be set to create conditions for the development of
innovation skills. National educational standards in reading, mathe-
matics, and science, updated with due regard for the new priorities,
should become obligatory. Furthermore, national standards should
be differentiated in accordance with the international levels of edu-
cational quality, including descriptions and the range of performance
within each level.

To allow effective implementation of the new educational stand-
ards, it is vitally important to establish the minimum funding require-
ments and align them with the budgets of local educational institu-
tions and authorities. So far, the budgetary capacity of the education
system is not based on the educational standards. If these two instru-

10 National Academy of Educational Sciences (2016) Natsional’ny doklad o sos-
toyanii i perspektivakh razvitiya obrazovaniya v Ukraine [National Report on
the State and Prospects of Education Development in Ukraine], Kiev: Na-
tional Academy of Educational Sciences. Available at: http://naps.gov.ua
ua/press/releases/1001
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ments are not combined in a single mechanism over a medium-term
horizon, educational quality will be impossible to improve.

The social demand for improvements in educational quality implies
following the principle of equity in policy for lifelong learning. Today,
equal access to quality education is achieved first of all by increasing
funding for education to mitigate the harmful effects of education sub-
sidies. Right now, the budgetary policy is rather formalized. The phi-
losophy of competency-based learning suggests applying new budg-
eting methods to make funding allocation as objective as possible.
The need to integrate such new methods is dictated by the ever-in-
creasing instability of public investments in education and the grow-
ing inadequacy between public education spending and the popula-
tion of students. The linear correlation coefficient between spending
and enrollment decreased from 0.972 to 0.776 in 13 years, and there
are no apparent reasons for this gap to start reducing. This inadequa-
cy is a permanent factor of budgetary imbalances in educational insti-
tutions, making it hard to provide equal access to education. To over-
come this disproportion, it is necessary to improve the mechanism
of adjustment factors in educational budgeting. Ukraine’s Budgetary
Code provides for only two types of adjustment factors: population
size and socioeconomic and demographic differences between re-
gions. No allowance is made for educational infrastructure indicators,
while they determine not only the physical condition and equipment
of learning environments but also the size of funding. The budget-
ary mechanisms of Ukraine’s education system should include coef-
ficients of depreciation of school infrastructure, including buildings,
facilities, and equipment.

Adequacy of Ukrainian schools’ material and educational resourc-
es of is directly associated with their location and, to some extent,
their socioeconomic context. Resources are the main prerequisite
for achieving high levels of learning outcomes and promoting equi-
ty in education within low-SES schools. Socioeconomically disad-
vantaged schools are often found in rural areas of Ukraine, for exam-
ple. A dedicated policy should be applied to upgrade the resources
of such schools.

Teacher remuneration remains an area of concern, too. Ukraine’s
National PISA 2018 Report observes a difficulty of estimating the aver-
age salary of Ukrainian school teachers. This indicator depends on a
number of factors including increments, supplemental pay, and other
extra payments. The existing system for collecting data on teachers’
salaries does not allow accurate calculations.'' This budget manage-
ment issue could be solved by establishing a minimum threshold for

11 Ukrainian Center for Educational Quality Assessment (2019) Natsional’ny otch-
et po rezul’tatam issledovaniya kachestva obrazovaniya. PISA-2018 [Ukraine’s
National PISA-2018 Report], Kiev: Ukrainian Center for Educational Quality
Assessment, pp. 162.
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spending per student. For this purpose, a model of educational stand-
ard has been introduced, which is based on projections for per-stu-
dent costs of standard “budgetary services” and makes allowance for
maximum class size, sanitary norms, differences in tuition at different
stages of education, types of education programs and educational in-
stitutions, student composition, and other factors.

It is clearly understood by the general public that Ukraine’s edu-
cation system has exhausted its potential for extensive development.
New approaches meeting the modern requirements are needed to
build up the country’s educational potential. In 2017, a new formula
for allocation of educational subvention covering teachers’ salaries
among the local budgets was introduced and endorsed by the gov-
ernment. The new formula allows allocating budgetary resources with
due regard for class size and regional school differences.'? The incen-
tive effect of subvention on teaching quality is beyond doubt, but its
life span is limited. The subvention part accounts for 56.6% of total ex-
penditure on teachers’ salaries in the structure of Ukraine’s education
spending. Meanwhile, the average annual growth rate of expenditure
on teacher remuneration, all extra payments included, is 8.8%, and
spending on goods and services (materials, equipment, energy sup-
plies, etc.) decreases by an average of 10% every year. Such an im-
balance in the structure of public spending on education emphasiz-
es the need for new, comprehensive approaches to financing in the
education sector, which require unconventional funding mechanisms.

Ukrainian periodicals have repeatedly addressed the salience of
financial issues in education [Khomishin 2018; Kurko 2010]. Educa-
tion budgeting practices need to be discussed widely and thoroughly.

In 2016, a policy concept of “New Ukrainian School” for the peri-
od of up to 2029'3 was developed to enhance the system of second-
ary education. The fiercest disputes arose over the aspects of educa-
tion policy that involved the most dramatic transformations: pedagogy
of partnership, innovation readiness, new standards and learning out-
comes, school and teacher autonomy, and education funding. Based
on this concept, a law to reform the system of secondary education
was adopted in 2020.'* A lot of effort has to be made in 2021 to prepare
and submit implementation scenarios to the legislative authorities.

Reliable educational statistics is the core of education policy de-
sign. Ukraine’s government statistics provides very limited data on

12 Resolution of the Cabinet of Ministers of Ukraine No. 114 “On Amending the
Formula for Allocation of Educational Subvention among the Local Budg-
ets” of February 19, 2020. Available at: https://zakon.rada.gov.ua/laws
show/114-2020-%D0%BF#Text

13 Resolution of the Cabinet of Ministers of Ukraine On Endorsing the Policy

Concept of “New Ukrainian School” for the Period of up to 2029 of Decem-

ber 14, 2016. Available at: https://www.kmu.gov.ua/ua/npas/249613934

On Secondary Education. Available at: https://zakon.rada.gov.ua/laws

show/463-20#Text
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the economic and financial module of education. A deeper and more
extensive statistical research is required to elaborate the objectives
of education development in the context of the ever more rigorous
education quality standards. Conceptual approaches to educational
statistics have evolved over the last years in terms of national stand-
ards. However, such data is presented with a time lag and is essen-
tially macroeconomic. The structure of statistical indicators gathered
by the Ministry of Finance of Ukraine and the State Statistics Service
of Ukraine is poorly associated with the demographic potential, labor
market, teacher remuneration, employment patterns, household in-
come, educational quality, and allocation of funding among the re-
gions and types of educational institutions. Reform of the education
system will imply solving the problem of gathering additional statis-
tical data, including the statistical functionality of local governments
and amalgamated territorial communities, and harmonization of data
between them.

3. Conclusion PISA results reflect a modern approach to education development
based on achieving functional literacy and improving educational
quality, which implies not only the acquisition of subject knowledge
but also learning to communicate and apply knowledge in real life and
the development of adequate behavioral strategies.

Average PISA performance of Ukrainian students shows that their
levels of functional literacy in reading, mathematics, and science are
too low to solve problems that require not only subject knowledge but
also ability to deal with the practical aspects of life. If nothing is done,
the Ukrainian segment of national and global labor markets will face
a shortage of employees with relevant production and organization-
al skills.

The inferences from analysis of PISA results allowed developing
an action plan for improving the quality of education in Ukraine, which
makes no pretense to exhaustiveness but is premised on objective
data and education research findings.
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orderto measure the effects of one year
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Correlational and quasi-experimental ef-
fect sizes were compared.
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school is associated with improvements
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Today, social mobility gradually becomes not just an advantage of a
fair democratic system but also a prerequisite for development. Low
upward social mobility, closely associated with inequality of opportu-
nity, hinders national human capital accumulation, retards econom-
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ic growth, and undermines social cohesion and engagement [Aiyar,
Ebeke 2019; World Economic Forum 2019].

In 2020, the World Economic Forum provided an assessment of
82 global economies according to their performance on social mobil-
ity. The Russian Federation ranks 39th [World Economic Forum 2020].
This is no tragedy, yet it follows from the assessment results that the
life chances of Russians are largely contingent on their sociodemo-
graphic characteristics, such as place of residence, social status, pa-
rental education, etc. Children born into less socially advantaged cir-
cumstances encounter a number of high barriers to moving up the
social ladder.

Education is a powerful “equalizer” of chances [Esping-Anders-
en 2015; World Economic Forum 2020]. Ensuring that individuals have
equal opportunities to access quality education is a key goal of an ef-
fective social system [Field, Kuczera, Pont 2007]. A school’s ability to
give its students a chance for upward social mobility through learn-
ing becomes an indicator of quality education [Konstantinovskiy et al.
2006]. However, equity does not mean that all students obtain equal
educational outcomes, but rather that differences in students’ out-
comes are unrelated to their background or to economic and social
circumstances over which students have no control.

The real situation in education is somewhat different from the ide-
al. A lot of countries have witnessed a sharp increase in education-
al inequality in recent years [OECD2018]. Russia, too, demonstrates
significant sociodemographic disparities in student performance.
Social and regional inequalities in school education are quite salient
[Amini, Nivorozhkin 2015; Kapuza et al. 2017; Konstantinovskiy 2010;
Froumin, Pinskaya, Kosaretsky 2012]. Students with different levels
of socio-economic capital differ not only in their academic achieve-
ment but also in their post-school educational trajectories [Khaven-
son, Chirkina 2018; Kosyakova et al. 2016].

A number of studies examine the role of school in promoting edu-
cational inequality [Blossfeld et al. 2016; Borman, Dowling 2010; Con-
dron 2009; Duncan, Murnane 2011; Oppedisano, Turati 2015]. However,
researchers often find it challenging to distinguish the direct effects of
school from the influence of individual student characteristics on the
learning outcomes. No clear answers have been found so far. This
state of affairs in sociology of education being sometimes described
as a “theoretical vertigo” [Condron, Downey 2016]. According to var-
ious studies schools can reproduce preexisting inequalities, magnify
them, or help reduce them.

On average 41% of outcome variance may be explained by co-
variates at the school level [Brunner et al. 2018], of which socioeco-
nomic composition (SEC) is the strongest predictor [Coleman 1966].
School composition is normally expressed in studies as a school- or
class-level aggregated socioeconomic status (SES) data [Perry 2012].
Social class composition of a student’s school can be 2.5 times more
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important than a student’s individual social class for understanding
educational outcomes [Borman, Dowling 2010].

International findings obtained in studies assessing the impact of
school SEC on student performance are controversial. In most pub-
lications, the effects of SEC are qualified as positive [Bartholo, Costa
2016; Belfi et al. 2014; Chesters, Daly 2017; Danhier 2017; Opdenakker,
Damme 2007; Palardy, Rumberger, Butler 2015; Perry, McConney 2010;
Agirdag 2018; Langenkamp, Carbonaro 2018; Niu, Tienda 2013; Palardy
2013; Rjosk et al. 2014]. Students in high-SEC schools exhibit higher
attainment and are more likely to choose academic-track pathways
after graduation. These results have been confirmed across a variety
of countries: the United States, Belgium, Australia, Brazil, and others.

At the same time, some scholars believe that the compositional ef-
fect does not exist and represents a statistical artifact resulting from
methodological pitfalls [Boonen et al. 2014; Flouri, Midouhas 2016;
Marks 2015; McCoy, Quail, Smyth 2014; Televantou et al. 2015; Armor,
Marks, Malatinszky 2018]. In particular, opponents emphasize the im-
portance of using multilevel modelling for longitudinal data and tak-
ing account of prior attainment in the models. Addition of some indi-
cators of prior attainment on individual level can make compositional
effect insignificant.

Nearly all studies on the school composition effect use correla-
tional designs based on regression analysis or structural equation
modelling. A major limitation of these methods is the self-selection of
students into different types of schools [Murnane, Willett 2011]. High-
SEC schools are chosen by students who differ in their individual char-
acteristics from those who enroll in low-SEC schools. As a result, the
observed compositional effect may be overestimated due to unac-
counted individual differences. Experimental and quasi-experimen-
tal designs should be applied to overcome the self-selection bias and
evaluate the causal relationship between school type and academic
achievement. Of all the literature reviewed, only one publication used
a quasi-experimental framework and revealed a positive impact of
primary school SEC on students’ mathematics achievement growth
[Belfi, Haelermans, De Fraine 2016]. There are no findings on the in-
fluence of school composition on academic performance in middle or
high school yet.

This study, designed with consideration of criticism for prior re-
search and its methods, seeks to assess the impact of school SEC on
student achievement that is independent from individual student char-
acteristics. Along with regression analysis, traditionally applied in most
publications, this study also uses a quasi-experiment to compare the
results. The main research question is articulated as follows: what is
the effect of one year of attending a low- vs. high-SEC school on ac-
ademic achievement?

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 85-112
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1. Research The study uses data from the panel study Trajectories in Education
Methodology and Careers (TrEC)'. This project started in 2011, when eighth-grad-
1.1.Data ersfrom 210 schools in 42 regions of Russia participated in the Trends
in International Mathematics and Science Study (TIMSS). The sam-
ple, composed of 4,893 respondents, was representative of Russian
eighth-graders in 2011. The survey assessed student achievement
in mathematics and science and also collected contextual data on
school and family characteristics. At the end of the 9th grade, the
same sample participated in the Programme for International Student
Assessment (PISA), which measured literacy in mathematics, science,
and reading. The original sample for the present study included 4,399
students who were respondents in both assessments. The final sam-
ple consists of those who did not change school in grades 8-9.

1.2. Variables Information for the longitudinal study was gathered at two levels: stu-
dent (including student’s family) and school. The study makes use of
variables corresponding to both levels. All interval variables included
in analysis were standardized to a mean of 0 and standard deviation
(SD) of 1. Descriptive statistics for non-standardized variables is pre-
sented in Appendix 1.

1.2.1. Covariates A few variables reflecting the school characteristics and the main so-
ciodemographic parameters of students were used as control varia-
bles.

At the student level, gender was controlled for by coding girls as
‘1’ and boys as ‘0’. Student age in grade 8 was treated as an interval
variable derived from the month and day of birth. Ethnicity was con-
ventionally assessed through the prevalence of speaking Russian at
home, where “Always” was coded as ‘1’, and “Almost always”, “Some-
times”, and “Never” were coded as ‘0’.

Making allowance for previous-year achievement is indispensa-
ble to ensure accurate estimation of the compositional effect [Armor,
Marks, Malatinszky 2018]. For this purpose students’ performance
in TIMSS-2011 mathematics and science was considered in analysis.
TIMSS uses a 1,000-point scale with five plausible values (PV), which
were assigned to every student and averaged to calculate the mean
achievement score in two subjects.

Individual SES has been traditionally considered to have a tri-
partite nature that incorporates parental income, parental education,
and parental occupation [Sirin 2005]. Studies examining the school
composition effect often use parental education alone, as it appears
to be the strongest predictor of SES [Buckingham, Wheldall, Bea-
man-Wheldall 2013]. Besides, questions about this component are un-
likely to remain unanswered by respondents, compared to the other
components of SES. For this reason, parental education is used in the
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1.2.2. Dependent
variable

1.2.3. Treatment
variable

present study as a characteristic of SES at both student and school
levels. The TIMSS variable describing parents’ highest level of edu-
cation was used as a basis for constructing a variable coded as ‘1’ ifa
student had at least one parent with higher education and ‘0’ if both
parents had no degree.

School SEC is represented as a school-level aggregated SES (pa-
rental education), specifically as a percentage of students with at least
one parent with a degree. A higher percentage means a higher pro-
portion of advantaged students, hence a higher level of SEC. Since
the sample consisted of students from the same cohort, the indicator
of school composition was based on observations within that cohort
only. Here it is assumed that different cohorts within the same school
don’t differ significantly in their social composition. In addition to the
percentage of high-SES students, SD for this variable at school was
added as a source of additional information about the influence of stu-
dent heterogeneity on the school composition effect.

At the school level, allowance was made for the size of locality.
Three types of localities were identified: cities (=100,000 inhabitants),
towns (15,000-100,000), and rural settlements (<15,000). All the three
types were included in analysis as individual dichotomous variables.
School type was also registered as a dichotomous variable with ‘1’
for gymnasiums, specialized schools, and regular schools offering
gymnasium classes, and ‘0’ for other types of schools. School size
was treated as an interval variable reflecting the total number of stu-
dents enrolled in a school. Additionally, analysis took account of eth-
nic school composition, expressed as a percentage of eighth-graders
who always speak Russian at home.

Academic achievement at the end of the 9th grade was assessed
through performance in PISA-2012. Students’ scores in two sub-
jects, mathematics and science, were used in analysis. Each subject
was analyzed separately. Students’ performance was assessed on a
1,000-point scale with five PVs. As with TIMSS, the PVs were used to
calculate the mean.

The treatment variable, based on school SEC, was used for the qua-
si-experiment. Distribution of the variable at the school level was used
for identifying low-SEC (the bottom 40%) and high-SEC (the top 40%)
schools. Attending a low-SEC school in the 9th grade was coded as
‘1. It means that in this study learning at school with a low-SEC is con-
sidered as intervention. Hence, ninth-graders attending a high-SEC
school formed the control group, and the treatment variable in this
case was equal to 0. Students enrolled in schools in the middle 20%
of the distribution were excluded from analysis at the stage of qua-
si-experimental effect assessment. In this research, the treatment
variable is treated as complex, in a broad sense meaning that a stu-
dent attends a specific type of school with certain composition. As
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a result, all the learning process characteristics that may be associ-
ated with school composition in the 9th grade are qualified as treat-
ment. Which learning characteristics exactly are associated with the
effect of school composition on outcome variable is beyond the scope
of this article.

1.3. Analysis Assessment of the compositional effect is methodologically different

strategy from merely searching for achievement differences related to differ-

ences in the social composition of students [Harker, Tymms 2004]. A

compositional effect exists when the school-level aggregated varia-

ble makes a significant contribution to the explanation of outcome

variance after controlling for the same variable at the individual level.

In contrast to studies that measure the relationship between school

composition and student achievement [Yastrebov et al. 2014; Kosaret-

sky, Grunicheva, Pinskaya 2014], this one follows methodology for the
compositional effect assessment.

At the first stage of data analysis, linear multilevel regression mod-
els were used to measure the compositional effect for the whole sam-
ple of schools. Two groups of models were constructed, one for math-
ematics scores and one for science scores in PISA-2012. The interval
variable of the percentage of students with at least one parent with
higher education was used as an indicator of school composition.
Since measurement of the compositional effect required adding in-
dividual SES and prior attainment to the model, these parameters
were used as control variables along with the other covariates. TIMSS
scores in mathematics and science had been attained by students be-
fore the 9th grade, so they could serve as an indicator of prior achieve-
ment for the respective subjects in PISA-2012. Arandom intercept fixed
slope model was applied to assess the compositional effect. Explained
proportion of the variance was estimated using the formula proposed
by Tom A.B. Snijders and Roel J. Bosker [Snijders, Bosker 1994]. Re-
gression models of the first and second levels looked as follows:

(1) Y, =By + B, x (individual characteristics), + g,
where Y; is the i-th student’s PISA-2012 score of schooljin mathemat-
ics or science; By, is school’s mean PISA-2012 score, unrelated to the
covariates included in the model; B, is regression coefficients refiect-
ing the relationship between students’ individual characteristics and
their PISA-2012 performance; and eijis level 1 residual.

(2) By = Yoo + Cyy X (school characteristics), + p,
where B is the same as in (1); Y, is mean PISA-2012 score in the
school sample; C,, is regression coefficients reflecting the relation-

ship between school characteristics and PISA-2012 performance; and
Mo is level 2 residual.
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2. Results

2.1. Assessing the
relationship between
school SEC and
academic
achievement

Next, the propensity score matching (PSM) method was applied.
The basic idea of the matching method consists in finding, for each ob-
servation in the treatment group (low-SEC school students), statistical
“twins” in the control group (high-SEC school students), i. e. students
who are as similar as possible in their observable characteristics. The
method is used to balance the sample by partially solving the prob-
lem of self-selection into high- and low-SEC schools and to measure
the achievement gap based on observations that only differ in the type
of school. Performance disparities in the matched sample will show
the compositional effect that is unrelated to the individual and school
characteristics included in the model.

Matching begins with selecting the covariates—the variables that
will be used to find similar observations. There are various strategies
and no uniform procedure for covariate selection. One of the widely
used strategies consists in selecting variables that demonstrate a sig-
nificant correlation with the dependent variable even if they are not re-
lated to the distribution between the control and treatment groups. In-
clusion of factors associated with distribution into groups alone may
increase the standard error of the variable of interest [Cuong 2013].
Being enrolled in a school with a certain SEC by the 9th grade—that is,
distribution into groups—can be determined by initial school choice or
school change before the 8th grade. School choice may be affected,
in some way or another, by family’s socioeconomic status, place of
residence, ethnicity, student’s abilities, and the type and ethnic com-
position of the school. Academic achievement (separately in mathe-
matics and science) may be related to all the control variables used at
the previous stage of analysis. According to the strategy adopted, the
final set of covariates contained the following characteristics that were
significantly related to academic achievement and distribution into
groups: gender, age, family SES, prior attainment, and school size.

Further matching, with due regard for the variables selected, was
carried out by constructing a logistic regression model reflecting the
likelihood of a student being assigned to the treatment group based
on that student’s covariate information, and by calculating the pro-
pensity score (PS). Similar observations were found using the meth-
ods of radius matching and Mahalanobis distance matching [Guo,
Fraser 2014]. Covariate balance after matching was assessed using
t-tests that measured differences between the control group and the
treatment group before and after matching. T-test was also used to
measure the effect of attending a low-SEC school as compared to at-
tending a high-SEC school (average treatment effect on the treated)
in the matched sample.

Russian schools differ quite markedly in their socioeconomic com-
position (Figure 1). The indicator of school composition (percentage
of students with at least one parent with higher education) is on aver-
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Figure 1. Socioeconomic composition of Russian
schools, based on TIMSS-2011
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age 48% across 210 educational institutions, ranging from 40 to 60%
for most schools. Meanwhile, it exceeds 95% in eight schools, and six
institutions have no high-SES students at all.

Regression analysis shows that, despite a considerable variation
in scores at the individual level, the distribution of students among
schools explains 38 to 41% of the variance in PISA-2012 performance
(Table 1). Nearly half of the differences in academic achievement can
be explained by student’s belonging to a particular type of education-
al institution. The variance patterns in Russia are similar to those re-
ported in international literature.

The next models also included control variables but made no al-
lowance for previous-year achievement. TIMSS-2011 scores in math-
ematics and science were added to the last two models. Using the
indicator of prior attainment in the subject improves the model qual-
ity significantly, percentages of explained variance reaching 55% in
mathematics and 50% in science. Meanwhile, the effects of other stu-
dent and school characteristics on academic achievement become
noticeably weaker for all parameters.

The positive correlation between school SEC and PISA performance
in mathematics shrinks almost twice when previous-year TIMSS scores
are added to the model. Nevertheless, school composition remains a
significant characteristic in both subjects, being related to academic
performance stronger than any other school or individual factor. On
average, a 25% increase in school SEC improves PISA-2012 perfor-
mance by 58 score points in mathematics and by 53 points in science.
Schools SD in students SES was found to be insignificant: homogene-
ity has no impact on success in either of the two subjects. In addition,
territorial inequality becomes insignificant or changes the direction of
correlation when school composition is controlled for.
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Table 1. Results of multilevel regression modelling of relationship between school SEC

and PISA-2012 performance in mathematics and science

PISA-2012 mathematics

PISA-2012 science

Gender (1—female)

Number of schools

L 043

-0.10***

2004 | 005
(0.03) | (0.02)
20.07*** | ~0.06***
(0.02) © (0.0
0.07 0.03
(0.05) | (0.04)

g | 0.7
(0.03) | (0.02)
0.61%%

(0.02)

109%* © 0.68**
(019) | (0.1)
_0.71* 0.04
(0.38) (0.3)
004 | -0.08
(0.1) (0.08)
0.05 0.00
(012) | (0.09)
©046%* ¢ 0.03
(0.05) ¢ (0.03)
-0.02 0.02
(0.05) | (0.03)
0.10** | 0.06*
(0.05) | (0.04)
~0.40* | -0.40%*

Note: Standard errors of measurement in parentheses. All interval variables (including the dependent variable) are standard-

ized. Confidence level—*90%; **95%; ***99%.
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2.2. Comparing the
effect of one year of

attending a low- vs.

high-SEC school by
propensity score
matching

Figure 2. Characteristics of low- and high-SEC schools, %

Cit 26 Low SEC
ity 70 High SEC

Town

Rural settlement 60

School type 60

81

Ethnic composition 82

Figure 3. Academic achievement of students attending
high- vs. low-SEC schools

) 517 Low SEC
TIMSS mathematics
569 High SEC
TIMSS science 525
567
PISA mathematics 49
524
458
PISA science
517

To compare the independent contribution of school SEC to academ-
ic achievement, a matched sample was formed from the bottom 40%
and the top 40% of the distribution of schools by the percentage of
students with at least one parent with degree. The database contained
85 low-SEC schools and 83 high-SEC schools (Appendix 1). The per-
centage of students with educated parents in these two groups was
on average 23 and 74%, respectively. Apart from the socioeconomic
status of students, schools with different SEC in Russia also differ in
location and type (percentage of gymnasiums and regular schools of-
fering gymnasium classes) (Figure 2).

There are clear disparities in academic achievement between low-
and high-SEC schools (Figure 3), the gaps in PISA scores between
students in different types of schools being wider than those in TIMSS
performance. On the whole, this supports the hypothesis that PISA
correlates stronger than TIMSS with student SES. Anyhow, the differ-
ence in scores is significant for both assessments.


http://vo.hse.ru/en/

THEORETICAL AND APPLIED RESEARCH

Figure 4. Mean PISA-2012 mathematics scores of students from
low- and high-SEC schools before and after sample matching

462
Unmatched 526 qu SEC
High SEC
. . 469
Matched (radius matching) 485
Matched (Mahalanobis 475
distance matching) 496

Figure 5. Mean PISA-2012 science scores of students from
low- and high-SEC schools before and after sample matching

461
Unmatched 520 L(.)W SEC
High SEC
467
Matched (radius matching) 483
Matched (Mahalanobis 47
distance matching) 493

The PSM method was applied to answer the main research ques-
tion. The final sample was composed of ninth-graders with similar
characteristics enrolled in different types of schools. Depending on
the exact method, selection resulted in matched pairs for 2,587 and
2,810 students in mathematics and for 2,851 and 2,586 students in sci-
ence. In each case, there were no significant differences in the indi-
vidual characteristics of students from different types of schools (Ap-
pendices 2, 3, 4, and 5).

In the matched samples, whichever method was used, the gap in
PISA-2012 mathematics performance (Figure 4) at the end of the 9th
grade between students from low- and high-SEC schools is reduced
dramatically. Still, the difference remains statistically significant (t=

-3.09 and p<0.01; t= -4.41 and p<0.01). For students with similar ob-
servable characteristics, one year of attending a low-SEC school re-
sults in an average decrease in mathematics performance by 0.23 SD,
or 19 score points.

Similar results were obtained for academic achievement in sci-
ence (Figure 5). In both subjects, attending a low-SEC school as a
ninth-grader has a negative impact on academic performance re-
gardless of student characteristics (t= -2.87 and p<0.01; t=-4.19 and
p<0.01). PISA-2012 science scores obtained by students in low-SEC
schools were 0.25 SD, or 19 score points, lower than the scores of stu-
dents who spent their 9th grade in high-SEC schools.
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3. Limitations  This study has a few important limitations, primarily concerning the
data and the method.

First, analysis of compositional effects requires quite a wide range
of data. Ideally, assessment of prior attainment would imply using an
indicator of student performance at the very baseline or before be-
ing enrolled in a particular school. When the longitudinal study started
in 2011, students were already enrolled in the 8th grade. Their TIMSS
scores in mathematics were largely explained by the educational insti-
tution itself and could not be considered as a pure indicator of student
ability, which depended on individual characteristics only. Further-
more, TIMSS and PISA differ in content. Strictly speaking, their re-
sults cannot be used as a single indicator measured at different times.
The present study makes an assumption that there are similarities be-
tween the two tests and that their scores may be used as comparable
indicators of student achievement to a certain extent. Finally, assess-
ment of school composition in this study is restricted to one cohort
of students. More reliable within-school analyses will require data on
the socioeconomic status of every single student enrolled. These lim-
itations narrow the interpretation down to assessing the effect of only
one year of attending schools of different types on the academic suc-
cess of only one cohort of students.

Second, PSM is a quasi-experimental method, applied only as an
attempt to bring the conditions closer to the gold standard for caus-
al inference. Only measurable student and school characteristics can
be used for sample matching. It is not impossible that there were no
disparities in unobservable characteristics between the students of
high- and low-SEC schools in the matched sample. Therefore, infer-
ences were made about the compositional effect that was at least un-
related to the analyzed student and school characteristics, which are
key factors of academic achievement.

Third, this study lacks analysis on the reading subject or Russian
language, which prevents any inferences about the universal effect of
school SEC on academic achievement. Assessment of the impact on
other subjects could possibly add insight to the findings of this paper.

4. Conclusion + School socioeconomic composition is one of the most powerful
factors of academic achievement, compared to other individual
and school characteristics.

+ Low school SEC makes an independent negative contribution
(up to 0.25 SD) to mathematics and science achievement.

« Earlier studies that did not use quasi-experimental designs tend to
overestimate the impact of SEC by at least one third.

+ SEC-related disparities in academic achievement cannot be fully
explained by school location.
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Analysis results show that school SEC is an independent factor con-
tributing to inequality of educational outcomes in Russia. The influ-
ence of school SEC on academic achievement in mathematics and
science is stronger than that of any other school or individual charac-
teristic. Even previous-year achievement is related weaker to perfor-
mance, regression analysis shows.

Quasi-experiments also confirm the significant effect of school
composition. Children of the same gender and age with similar lev-
els of performance and socioeconomic status, attending schools of
comparable size, differ in their progress by the end of the 9th grade
if they get into schools of different SEC. In a year, a student attend-
ing a low-SEC school will perform on average a quarter of SD lower
in PISA than a student attending a high-SEC school. That is, Russian
students with comparable levels of ability differ in their opportunity to
succeed, which is determined by a school parameter over which they
have no control. The effect differs little across the subjects, which may
indicate the universality of school SEC impact on academic achieve-
ment in general.

The effect measured in multilevel regression analysis is nearly
three times higher than the one obtained by a quasi-experiment. How-
ever, it is significant in both cases. Even though earlier studies in the
field that did not use quasi-experimental designs tend to overestimate
the role of the compositional effect quite considerably, they still make
valid inferences about the contribution of this indicator unrelated to in-
dividual student characteristics. Meanwhile, where the compositional
effect derives from remains unclear. Presumably, the causes may be
rooted in the content and organization of learning, as well as school
resources, teacher characteristics, teaching practices, and peer ef-
fects [Danhier 2016; Demanet, Houtte 2011; Opdenakker, Damme 2001;
Perry 2012; Hanushek et al. 2003; Palardy 2014].

In the recent years, Russia has been retaining a medium level of
school socioeconomic segregation [Kosaretsky, Froumin 2019]. Con-
centration of disadvantaged students in the same schools may set
off the negative effects of low school SEC. This may affect institutions
that have never been a concern before: socioeconomic composition
can be low in well-resourced schools and schools located in cities or
good neighborhoods. Selective support of such schools requires fur-
ther investigation into the genesis of the compositional effect and a
detailed analysis of learning environment components that contrib-
ute to the reproduction of inequality through school socioeconomic
composition.
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Appendix Al. Descriptive Statistics

All schools Low SEC High SEC

N %Mean% SD N %Mean% SD N %Mean% SD

Student characteristics

Gender 4,893

Ethnicity 4,886

Age 4,893

SES 4372

TIMSS mathematics 4,893

TIMSS science 4,893

PISA mathematics 4399

PISA science 4,399

School characteristics

School size 207
WCity 210
m1"own 210
WHuraI settlement 210
W‘School type 148
WEthnic composition 210
W;SEC 210
W;SEC SD 210

A2. PSM results for PISA-2012 scores in mathematics (radius
matching: caliper=0.004)

I Treated: off support
Treated: on support
Untreated: on support

B Untreated: off support

0 0 .:2 0 .:4 0:. 6 08 1 Propensity score
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sage :
gender ° -» ......... o
tmath P o Unmatced
o Matced
sschsize
Standartized % bias
ses_to .. : : across covariates
-50 0
Matched/ Mean: Mean:
Variable unmatched treatment group control group t o> |t
Gender " Unmatched © 049753 05146 . -0.93 = 0.354
e T et Ete UBOAE 0180859
Age Unmatched 0.01845 -0.10417 3.38 0.001
Matched -0.01836 -0.00078 -0.39 0.694
SES Unmatched 0.24959 0.73128 -29.79 : 0.000
Matched 0.3003 0.28543 0.73 0.463
TIMSS-2011 Unmatched -0.29077 0.36175 -18.84 ¢ 0.000
Matched -0.14502 -0.19828 1.28 0.200
School size Unmatched -0.52933 0.41776 -27.82 : 0.000
i Matched -0.35715 ‘ -0.30585 -1.46 : 0144
A3. PSM results for PISA-2012 scores in mathematics
(Mahalanobis distance matching, caliper = 0.2)
Off support On support Total
Comparison group 0 1,883 1,883
Treatment group 510 704 1,214
Total 510 2,587 3,097
Sage .......... o
gender .
tmath .
e Unmatced
sschsize ... . o Matced
SeS_to e i i Standartized % bias
-100 -50 0 across covariates
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Matched/ Mean: Mean:
Variable unmatched | treatment group i control group t >t
Gender Unmatched = 0.49753 05146 . 093 = 0354
Matched 0.50568 0.50568 -0.00 1.000
Age Unmatched 0.01845 -0.10417 3.38 0.001
Matched 0.02943 0.03147 -0.05 0.961
SES Unmatched 0.24959 0.73128 -29.79 : 0.000
Matched 0.3125 0.3125 0.00 1.000
TIMSS-2011 Unmatched -0.29077 0.36175 -18.84 i 0.000
Matched -0.03267 -0.0178 -0.36 0.722
School size Unmatched -0.52933 0.41776 -27.82 : 0.000
i Matched -0.28537 -0.27092 : -0.36 : 0.716

A4. PSM results for PISA-2012 scores in science
(radius matching: caliper = 0.005)

T IR
I Treated: off support
Treated: on support
Untreated: on support
B Untreated: off support
B
0 0,'2 0 ,'4 0', 6 0,8 1 Propensity score
sage .
gender @O
tmath . Onevene
o Unmatced
. o Matced
sschsize . o
Standartized % bias
$€S 10 @ : across covariates
-100 -50 0
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Matched/ Mean: Mean: ;
Variable : unmatched : treatmentgroup { controlgroup it i p> |
Gender Unmatched | 049753 05146 -0.93 . 0.354
 Matched | 050213 . 050213  0.00 | 1.000
Age : Unmatched |  0.01845 {0 -0.10417 ¢ 3.38 ¢ 0.001
Matched 0.04677 0.05901 -0.29 | 0.769
SES { Unmatched :  0.24959 © 073128 -29.79 i 0.000
Matched 0.30156 0.30156 -0.00 | 1.000
TIMSS-2011 { Unmatched @  -0.23932  ©  0.32676  : -15.97 : 0.000
Matched -0.02749 -0.00544 -0.50 | 0.620
School size - Unmatched = -0.52933 | 0.41776 | -27.82 . 0.000
| Matched | -0.27637 | -0.25258 : -0.59 | 0.554

A5. PSM results for PISA-2012 scores in science
(Mahalanobis distance matching, caliper = 0.2

Off support On support Total

Comparison group 0 1,883 1,883
Treatment group : 511 : 703 (1,214
Total 511 2,586 3,097
sage o
gender i .
tmath i . o Unmatced
o Matced
sschsize .. 0 i o
: ‘ ; Standartized % bias
ses_to P across covariates
-100 -50 0
Matched/ Mean: Mean: ;
Variable . unmatched | treatment group i controlgroup : t i p> |t
Gender Unmatched | 049753 | 05146 -093 | 0,354
| Matched | 0,50213 . 050213 ! 000 : 1,000
Age ‘ Unmatched i  0,01845  :  -0,0417 338 : 0,001
Matched 0,04677 0,05901 -0,29 | 0,769
SES ‘ Unmatched i  0,24959 i 073128  :-2979 i 0,000
Matched 0,30156 0,30156 -0,00 ¢ 1,000
TIMSS-2011 : Unmatched |  -0,23932 ©  0,32676  : -1597 : 0,000
Matched -0,02749 -0,00544 -0,50 | 0,620
School size  Unmatched | -0,52933 | 041776 | -27.82 . 0,000
| Matched | -0,27637 . -0,25258 | -0,59 | 0,554
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ucation landscape in Russia. Their relevance is due to the fact that, to
improve the quality standards in higher education and research with-
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and committed to their own mission [Dim 2004]. As a solution, they
normally integrate practices of varying degrees of novelty.

The academic community develops an increasing demand for ef-
ficient education initiatives that have already been embodied in some
recent projects. The value of each successful practice is growing with
the understanding that the existing universities need to be restruc-
tured and that the development trajectories as well as prior manage-
rial decisions of Russian universities often come into conflict with the
new context.

The purpose of this article is to show how university greenfield can
become a driver of positive transformation and “a fundamentally new
culture of human activity, which is the ability to create and implement
innovations.” [Zhuk 2014:66]. An exploration of new university prac-
tices in the structure of the higher education ecosystem will make it
possible to project the dynamics and conditions of its further devel-
opment. When assessing the higher education ecosystem, it is im-
portant to make allowance for the regional dimension to explain the
specificity of university practices. Greenfield projects provide a new
space for project development and implementation and foster com-
petence-based competition, which is defined as ability to create new
things by creative combination of skills and competencies [Sanchez,
Heene 2004].

In a situation where Russia’s higher education, regional universi-
ties in particular, is not yet competitive enough in the global market,
greenfield projects represent a point of growth for the university. To-
day, they are considered as an option for ensuring quality education
and as an impetus for driving the flow of motivated students in a new
direction. In the long term, the effects of greenfield will spread to re-
search and development and promote the expansion of internation-
al cooperation.

Problem Statement In present-day Russia, transformations in universities occur in such a
and Research way that “the share of new institutions is extremely small, and high-
Approaches er education has been modernized predominantly by developing the
existing structures or reorganizing them by way of mergers and ac-
quisitions.”' The modern landscape of higher education is described
in terms of the types and models of universities, their statuses, ap-
proaches and specializations. This adds even more value and worthi-
ness of consideration to practices that mark the emergence of new
institutions—they represent areas of growth in the face of limited fund-
ing, increasing competition and the ever more stringent requirements

to meet the performance criteria.

' How to Transform a University. Interview A. K. Klyuev with A.V. Sherbinka //
University Management: Practice and Analysis. 2018. No 6. P. 5-7.
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This study applies three theoretical approaches. The first one is
Burton Clark’s “triangle of coordination” [Clark 1983], which discrim-
inates among three main forces coordinating changes in higher ed-
ucation: the state authority, the market and the academic oligarchy.
Interactions among those forces result in the differentiation of high-
er education and the emergence of new leaders and success stories.
Universities determine their development pathways in the context of
institutional changes and external pressures [Knyazev, Drantusova
2012]. The second approachis the concept of ecosystem, which can be
applied to higher education as an open system with a large number of
actors and avariety of ties among them [Bertalanffy 1968]. This theory
allows describing the evolution of new actors in the system, their rela-
tionships with the internal and external environment and their impact
on the ecosystem as a whole. Finally, the third approach is the meth-
od of case study—defined as an empirical inquiry that investigates a
contemporary phenomenon within its real-world context [Yin 2014]—
which is used for analyzing the practices of specific organizations in
a variety of sectors, including higher education [Zmiyak et al. 2019].

Higher Education Conceived in the early 20th century, the term “ecosystem” was origi-
Ecosystem: nally used to describe biological systems. Elaboration of Ludwig von
Determinants of Bertalanffy’s idea of general laws governing biological and physical
Development systems spiraled into proving the existence of general regularities and
principles of performance and evolution across typologically dissimilar
complex systems [Bertalanffy 1968; Simon 1972; Holland 1992]. Iden-
tification of the common properties of complex systems, as well as of
a number of their performance and evolution characteristics makes
it possible to apply an interdisciplinary approach to their analysis and

expand the set of research tools [Foster, Wild 1996; Foster 2005].

In 1993, drawing analogies between biological and economic sys-
tems, James F. Moore introduced the concept of “business ecosys-
tem” [Moore 1993; 1996] to describe the general structure of economic
systems and the peculiarities of business processes, e.g. in com-
petition or production and consumption of goods and services. The
use of ecological metaphors turned out to be so productive that the
term “ecosystem” began to be used to describe the principles of in-
teractions between the elements of self-organizing, self-regulating
and self-developing systems in such areas as innovation, information
technology, medicine, education, urban studies, etc. [Townsend 2019]

The ecosystem approach began to be applied in education as a
response to the increasing complexity and diversity of processes un-
derlying the performance of education systems. The goals of sus-
tainable development, the ideas of global education, new information
technologies and the resulting change in the traditional structure of la-
bor markets have led to a revision of educational purposes and tradi-
tional formats and methods of teaching, contributing to a shift in the
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educational paradigm as such. As the model of open innovation was
spreading and the role of education in innovative development was re-
alized, the concepts of knowledge ecosystem [Shrivastava 1998] and
innovation system [Edquist 1997; Lundvall 1992; Chesbrough 2003]
emerged, their key element being universities successfully combin-
ing educational and research activities. In the light of new opportu-
nities in the educational environment, the ecosystem approach has
been applied to determine the directions for advancing universities’
innovative and educational activities, to substantiate the specific di-
rections and forms of interaction among university, business and the
state, and to design innovative education programs [Grant 1998; To-
mozii, Topala 2014; Golubev, Testov 2015; Fucuda 2020; Sigova, Sere-
bryakov, Luksha 2013].

Studying the education system through the prism of interactions
of its elements with one another and with the environment, the eco-
system approach allows broadening the scope of research, which now
includes the entirety of education system and environment elements
involved in interactions as well as the complex relations among them,
including network ties. In research, the focus is shifted from the char-
acteristics of individual system elements to relations among them and
the specific aspects of their interactions. The number and nature of
relations among the system elements determine the variety of pos-
sible options for their interactions with one another and the external
environment. The more stable and diverse the relations, the more po-
tential trajectories the system has for development and the more it is
adaptive to changing conditions. In the context of increasingly com-
plex and diversified processes underlying the performance of educa-
tion systems, broadening the scope of research is imperative, since
understanding the evolutionary mechanisms of educational ecosys-
tems will contribute to promoting a new educational landscape that
meets the needs of modern society and fosters innovation in nation-
al development.

Educational ecosystem is therefore an innovative socio-educa-
tional network that includes formal and informal educational institu-
tions as well as all members of the community with their educational
needs, has a variety of sources of funding, educational and other re-
sources, and has a mission of promoting innovation in socioeconom-
ic development [Trapitsin, Timchenko, Krokinskaya 2015; Bogdanov,
Timchenko 2019; De Corte 2014]. Interactivity, modularity, consistency,
variability, innovativeness and adaptability of the educational ecosys-
tem [Fedorov 2019] make it a stable and effective element of the soci-
ocultural environment.

University is a key element of the educational ecosystem, serving
as a platform for achieving the goals of socioeconomic development
and as the foundation of knowledge-based society. Universities are
expected to become innovation hubs through encouraging research
and development, responding promptly to society’s needs, offering
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innovative education programs, implementing modern technology
and advanced methods in teaching and management, and ensuring a
transfer of knowledge and technology as part of cooperation with the
business community. Educational ecosystems are characterized by a
network structure and distributed management carried out by com-
munities comprising the ecosystem, which allows them to respond
promptly to students’ needs and adapt to changes in the institution-
al environment [Kumar, Neerja 2017]. Interactions of the educational
ecosystem elements with one another and the external environment
give rise to such products as science parks, seed accelerators, busi-
ness incubators and creative spaces for communication, helping uni-
versities determine their trajectories of innovation. Evolution of an
ecosystem implies emergence of new elements that not only consol-
idate but also expand its role as an innovator.

According to experts, the upcoming “avalanche of innovation
is likely to seriously change the landscape of education across the
globe.? A brighter future is no longer guaranteed for traditional ac-
ademic institutions. There simply will not be enough resources for
everyone. Education is thus confronted with an administrative chal-
lenge unprecedented in terms of both scale and complexity: the trans-
formation of tens of thousands of “educational enterprises” whose ac-
tivities benefit over 100 million people, and whose annual budgets are
estimated to total in excess of $2.3 trillion in OECD countries alone.

Implementation of the ecosystem approach to the formation and
development of an education system that contributes to national in-
novative growth has been exemplified remarkably in the case of the
United States [Crowe, Debars 2017]. Transformation of the U.S. edu-
cation system started in the first half of the 20th century, when some of
the country’s top universities focused their efforts on applied science,
technology and innovation to ensure sustainable economic growth.

Russian universities exist in an institutional environment that has
traditionally treated them as educational organizations. In such cir-
cumstances, universities can be a source of innovation in education,
but not in business or technology. The existing system of funding did
not stimulate competition either, which partly explains the resistance
of Russian higher education to innovation in learning as such [Sero-
shtan, Ketova 2020; Marginson 2014]. A modern educational ecosys-
tem could not be formed due to weakness of the links between higher
education and research, and the growing need for innovation exposed
the urgency of change.

Reforms in higher education designed to integrate education and
science changed the terms of funding and the criteria for universi-
ty performance assessment, thereby formally expanding the scope

2 Konanchuk D. Zelenye protiv korichnevykh [Green vs. Brown]. BRICS. Busi-
ness Magazine. Available at: https://bricsmagazine.com/ru/articles/zelenye-
protiv-korichnevyh
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of universities’ activities and putting scientific research on a par with
teaching. One of the essential requirements for smooth operation of
a higher education ecosystem is the so-called “event component, i. e.
disturbing events that change the functional requirements of the eco-
system.” [Flek, Ugnich 2018:154] The nature of disturbing events can
have a significant impact on the system’s response and its further tra-
jectory of development. At the same time, researchers emphasize that
“most Russian universities (especially engineering ones) have virtual-
ly no rationally acting ‘disturbers of the peace’, drivers of educational
modernization,” [Froumin, Dobryakova 2012:185] The created network
of federal, national research and flagship universities performing the
functions of centers for research and education was supposed to be-
come the core of the global ecosystem of higher education [Arzhano-
va, Zhurakovsky, Vorov 2014; Zhurakovsky, Vorov 2015; Maksimova,
Nikolaev, Byambatsogt 2018]. However, even universities meeting the
strict selection criteria were not always able to ensure the develop-
ment of local innovation-based educational ecosystems, lacking the
knowledge and experience of interaction with other players. Coordi-
nation of effort never happened.

Because evolution of an ecosystem is reflected in the emergence
of new elements and relations, as well as changes in the properties of
the existing elements and ties among them, unlocking of the innovative
potential of Russian universities and their full-fledged integration into
the process of knowledge and technology development and transfer
requires creating a new space for education initiatives, referred to as
greenfield. Greenfield projects aimed at implementing fundamentally
new ideas and setting up new institutions by way of creative combina-
tion of successful education initiatives become elements of the educa-
tional ecosystem that change its properties in response to urgent so-
cioeconomic issues. Having an impact on numerous characteristics of
the higher education ecosystem, greenfield thus becomes an endoge-
nous factor of its development. It can encourage all players in the eco-
system to engage in a “closer and more fruitful cooperation and over-
come the barriers of incompetence and ignorance.” [Efimov, Lapteva,
Rumyantsev 2019:52] Greenfield projects are beginning to take on the
role of the major driver in the education of the future, becoming an el-
ement of the higher education ecosystem that ensures materialization
of education initiatives and innovative technologies.

Greenfield: Greenfield is an interdisciplinary concept used in sectoral economics
Expanding and project and strategic management. Stemming from Western the-

the Boundaries ories and practices of development and redevelopment, it was orig-
of the Term inally used to denote a vacant area of land suitable for construction

or conservation as a natural asset. In sectoral economics, greenfield

refers to doing investment from scratch, and greenfield projects are

associated with creating new infrastructure and production facilities.
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In Western world, greenfield investments represent an alternative to
such ways of investment as mergers and acquisitions, joint ventures or
licensing agreements [Yemelyanov, Aksenov 2011; Davies, Desbordes,
Ray 2018]. The theory of project management associates greenfield
with startups, in particular construction of new plants in newly devel-
oped territories [Vozmilova, Volgina 2016] and development of miner-
al resources [Akopov 2012]. The concept of greenfield is also includ-
ed in vocabularies of urban studies, economic geography, municipal
governance and industrial management.

The “field-color approach” [Gornova, Mityagin 2019] is believed to
be actively used today in various fields, primarily with regard to plan-
ning and development. Green is associated with freshness, novelty,
environmental friendliness, something good and promising. Since the
early 1990s, the term “greenfield” has also been used by researchers
and practitioners in higher education.

An early example of greenfield in education can be found in the
ideas of pragmatism and experimental teaching expressed by John
Dewey at the turn of the 20th century, which paved the way for pro-
ject-based and active learning [Tomina 2011]. One of the first modern
greenfield projects in higher education, described in 1994 [Hanifin, Ea-
gle, Ramirez 1994], implied creating a model for engineering educa-
tion that combined fundamental knowledge and in-demand skills and
was based on innovative pedagogy and diversified engineering prac-
tice. The project involved six universities and five industrial partners
from various industries in the United States. The educational mod-
el implied development of competencies in such areas as (i) leader-
ship and teamwork, (ii) ability to seek, understand and apply knowl-
edge from a variety of traditional disciplines, (iii) deep understanding
of products and processes, and (iv) broad understanding of the entire
enterprise, including the impact of technological decisions on profits,
society and the environment.

The authors understood that most of these competencies could
not be taught through the traditional lecture style pedagogy. Tradition-
al engineering programs predominantly focused on knowledge. The
process of learning had to become more practice-oriented, and the
curriculum had to be interdisciplinary, modular, network-based and
team-oriented, focusing on industry demands and offering flexible
learning pathways. This innovative curriculum became the new green-
field paradigm, which its developers believed to be an opportunity to
operate free of the inertia in the education enterprise and respond to
the changing needs of both its industrial and student customers.

Greenfield projects occupy a particular niche of the ecosystem
[Moore 2006] and develop their products, services and activities to
keep it running. Greenfield projects in education, emerging as a space
for new education initiatives, are the educational ecosystem’s way of
responding to the changing environment. They transform the ecosys-
tem, enriching it with new elements and fostering innovative growth.
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Figure 1. The way greenfield affects the development
of the higher education ecosystem
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The main functions of greenfield in higher education ecosystems can
be defined as follows:

1. Reform the fundamental processes in educational and research
organization.

2. Improve managerial decision making in the face of limited re-
sources.

3. Change the nature of relations between the ecosystem elements
and the external environment.

4. Make the ecosystem more interactive, dynamic, adaptive, flexi-
ble and efficient.

This combination of functions determines the way greenfield affects
the development of educational ecosystems (Figure 1). Performance
of each function yields outcomes indicating an innovative transforma-
tion of the ecosystem. Each outcome may result from performance of
one or more functions.

For instance, reformation of the fundamental processes in edu-
cational and research organization and improvements in managerial
decision making in the face of limited resources consolidate the uni-
versity’s position at the core of the ecosystem and promote its inno-
vative leadership. When the nature of interactions within the ecosys-
tem changes from unilateral influence to partnership and networking,
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Figure 2. Greenfield projects in higher education with a significant
impact on universities
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it stimulates the emergence of new educational and research collab-
orations, science parks and seed accelerators. Beside increasing the
ecosystem’s ability to respond promptly to changing conditions by
introducing new practices and education programs, the new model
of interaction also promotes an environment conducive to adaptation
and upscaling of successful initiatives.

As greenfield projects advance and receive support alongside tra-
ditional practices, they become the points of growth amidst deeply
rooted traditions and institutional inertia. Greenfield is sometimes re-
garded as a challenge to the education system, as universities are in-
ert and used to changing vegetatively.® Various initiatives and prac-
tices that have proven their efficacy are borrowed by other elements
of the educational ecosystem and thus come to prevail in it (Figure 2).
Such new practices are adopted by representatives of different uni-
versities and university systems, enriching the educational ecosys-
tem, which scales them up and thereby adapts to changing conditions.

The debate on greenfield in Russian education started with the
publication Greenfield Era in Education: SEDeC Research. The au-
thors define greenfield as “innovative educational projects, education-
al startups, as projects unconstrained by prior work.” [Volkov, Konan-
chuk 2013:2]. Having analyzed the key trends in education, assessed

3 “Good Greenfield” Criteria to Be Discussed at Tyumen State University. 5-100,
a project designed to maximize the competitive position of a group of lead-
ing Russian universities in the global research and education market. Avail-
able at: https://www.5top100.ru/news/108132
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the potential of the new technology platform and summarized the in-
ternational experience of greenfield projects in education, they call for
a change in the logic of approaching the future of education, suggest-
ing that the learning process be treated as a “competence chain”. Fur-
ther discussion entailed the concentration of effort and cooperation
among the leading universities, which resulted in the first greenfield
projects in Russia’s higher education: ITMO University, National Re-
search University Higher School of Economics, Skolkovo Institute of
Science and Technology (Skoltech), Tyumen State University, Tomsk
State University, Peter the Great St. Petersburg Polytechnic Universi-
ty, Samara University, and Sevastopol State University.

However, greenfield projects in higher education are still very few?,
since new universities appear rarely, and integration of greenfield are-
as into the existing ones requires administrative willpower and a great
deal of financial investment. Therefore, new education initiatives are
developing alongside traditional practices, even in the most innova-
tive universities. At ITMO University, for instance, 30% of the research
and development infrastructure facilities integrated over the last six
years were a product of reorganization, while 70% were fundamental-
ly new structures [Vasilyev et al. 2014]. New institutions were set up at
Tomsk State University (Higher IT School (HITs)), Tyumen State Uni-
versity (School of Advanced Studies (SAS), Institute of Environmental
and Agricultural Biology (X-BIO)), Peter the Great St. Petersburg Pol-
ytechnic University (Institute of Advanced Manufacturing Technolo-
gies), Samara University (Artificial Intelligence Laboratory) and Sev-
astopol State University (Institute of City Development, Institute of
National Technology Initiative, Institute of Social Sciences and Inter-
national Relations, Development Research Innovation Master (DRIM)).

Although these institutions are not essentially exogenous to uni-
versities, a different format of operation and a new policy for manage-
rial decision making allow these structures to be classified as green-
field projects—often local, but with prospects for development and
upscaling.

Basically, greenfield projects in higher education share the follow-
ing common characteristics:

1. Emerging as spaces for new education initiatives based on inno-
vative technology, they are oriented towards the global market.

2. Representing a response of the educational ecosystem to the
changing environment, they transform the ecosystem, enriching
it with new elements and fostering its innovative growth.

Timirchinskaya O. (2019) Zelenoe pole dlya obrazovaniya: chto takoe grinfildy
[Greenfield Projects for Education]. Available at: https://www.gazeta.ru/sci-
ence/2019/08/26_a_ 12602119.shtml
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3. Advancing and receiving support alongside traditional practices,
they become growth points amidst deeply rooted traditions and
institutional inertia.

4. Bringing together educational, research and business innovators
and applying an interdisciplinary approach, they require project
managers as a new class of workers.

New educational practices can also arise outside universities, as initi-
atives of private educational institutions or other communities. Never-
theless, universities as centers of established or emerging education-
al ecosystems are the first to adopt new practices in higher education.
It is the leading universities—which bring together innovators and co-
operate with agents of systemic change—that are able to elaborate
innovative greenfield projects using the latest educational practices
and initiatives and implement them to sustain and advance their own
ecosystem.

A good greenfield project must have the following distinguishing
characteristics:

1. Orientation towards the global market along with implementation
at the local level.

2. Involvement in horizontal connections within the university.

3. Interdisciplinary research and educational products.

4. A fundamentally different organizational model of management
and operations (a dedicated management system, specialized
services, etc.)

5. Freedom from institutional pressure, development in a vacant

niche.

. Ability to generate a significant flow of income relatively quickly.

7. New expert groups involved in the development and implementa-
tion of initiatives.

8. Adaptability and scalability for use by other elements of the eco-
system in case of successful implementation.

()]

An education initiative possessing these characteristics qualifies as a
greenfield project.

Siberian Green- BS BRICS (BS BRICS) was founded in 2017 as part of Irkutsk National
field: BS BRICS Research Technical University (INRTU). With fundamentally new struc-
ture and process organization, this educational center offering Eng-
lish-taught programs became a platform for international research
collaborations. The launch of BS BRICS was one of the key initiatives
aimed at developing the Baikal Innovation Hub on the basis of INR-
TU—an ecosystem that would serve as a platform for high-potential
innovative projects, generate solutions for sustainable socioeconom-
ic development of Lake Baikal region, and be open to anyone will-
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Figure 3. Specific features of BS BRICS as
a greenfield project
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offices abroad

ing to study the best practices. This hub is a product of joint efforts of
the academic, business and government sectors, an example of how
a particular greenfield project has transformed the ecosystem (Fig-
ure 3). It was with the Baikal Innovation Hub in Eastern Siberia project
that INRTU became a first-prize winner at the university competition
administered within the framework of the priority project Universities
as Centers of Innovation.

The project was designed to create an institution that would in-
crease the degree of university internationalization and provide not
only favorable but unique conditions for developing new education
programs, promoting applied and fundamental research with scala-
ble findings, and improving the university’s position in the international
rankings and the market of higher education. BS BRICS is a platform
for producing professionals possessing in-demand competencies in
such areas as economics, management, engineering and sustainable
development. Ability to create sustainable values for businesses and
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society and to make responsible decisions with long-lasting effects on
the global economy, including the BRICS countries, will turn them into
“global innovators”—the most sought-after experts in the internation-
al labor market [Bedny, Gruzdinsky 2014].

At the stage of design, the developers defined the emerging pro-
ject as greenfield for the university. Its orientation towards the global
market was supposed to be reinforced and supplemented by relative
freedom from institutional pressures, a fundamentally new system of
structural and methodological support, interdisciplinarity, close hori-
zontal relations and a focus on economic efficiency.

The basic processes (education and research) are export-orient-
ed and carried out exclusively in an English-speaking environment.
The developers set their sights on bringing educational products to
global markets without prior domestic testing—an approach that is
fundamentally different from the traditional one. Located in the Asian
part of Russia, Irkutsk Oblast is closely connected with the economies
of Northeast Asia, especially China and Mongolia, tourism dominat-
ing the structure of its regional service export and increasing the po-
tential for positioning greenfield projects in the relevant markets. Not
least for these reasons, Asia became the first destination for export of
the school’s educational products. The decision to make research ex-
port-oriented was dictated by the need to upgrade the scientific po-
tential of INRTU and the regional research landscape using new ide-
as borrowed from the global research agenda in the areas identified
as key for greenfield.

Orientation towards the global market is accentuated by using the
unique brand of Lake Baikal. On the one hand, this indicates a social-
ly responsible player in the educational ecosystem, and on the other
hand, it adds a unique “face” to the Siberian greenfield project, asso-
ciating the young brand with the global reputation of a world-famous
cultural heritage site, stimulating potential importers’ interest in its ed-
ucational products, and attracting researchers of various fields to Ir-
kutsk.

Interdisciplinarity of research and educational products manifests
itself in the choice of field of study and areas of research interest. The
modules of Ecology Engineering and Clean Energy, the flagship Bach-
elor’s degree, are designed to train professionals who will take on
the mission of tackling the planet’s problems by means of renewa-
ble energy system development and implementation, waste manage-
ment optimization, wastewater recycling and reusing, air purification
and soil decontamination. These priorities earned a sustained inter-
est from Asian and African students as well as professors from sever-
al countries who came to work at BS BRICS.

While elaborating this greenfield project, the developers also con-
sidered the current trends in the export of Russian education. The
two most popular fields of study attracting foreign students to Rus-
sia are Clinical Medicine and Economics and Management [Center
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for Sociological Research, Ministry of Science and Higher Educa-
tion of the Russian Federation 2019]. Taking account of the econom-
ics and management field of study licensed at INRTU, the creators
of BS BRICS launched two English-taught Bachelor’s degree pro-
grams, concentrating the international business baccalaureate cur-
ricula on the experience and practices of Asian companies, artificial
intelligence and business digitalization. For Russian students in the
region willing to learn more about China as the world’s fastest-grow-
ing economy, the project offers an English-taught double degree pro-
gram jointly with a leading Chinese university. The program is ded-
icated to sustainable innovative development, and the curriculum
features courses on green economy and projects aimed at explor-
ing ways of increasing profitability through the integration of innova-
tive solutions.

The project has evolved in the context of extremely limited resourc-
es, the local university environment being characterized by a very low
degree of faculty, student and service internationalization. There was
a pressing need to revise the models of management, especially with
regard to financial flows. By 2017, INRTU no longer had special pur-
pose funding as a national research university and was not covered by
federal support initiatives, such as Project 5-100. Under the region-
al innovative development program, the regional budget allocated 2
million rubles for the development of BS BRICS in 2018 and 3 million
rubles in 2019. These funds, plus a small investment from the univer-
sity itself, sufficed for analyzing the foreign markets, designing com-
petitive export-oriented educational products, inviting education pro-
gram managers and financing a marketing and recruitment campaign
in Asia. Subsequent development of the project, including the involve-
ment of leading foreign and Russian professors and the purchase and
equipment of a separate building, has been driven by revenue from
education export. As nearly all education programs are tuition-based,
BS BRICS is independent from the federal budget in establishing the
salaries for its leading foreign professors.

An international service center was created as part of the rector-
ate to provide support and induction for the growing number of foreign
professors and students, as well as to connect the school’s environ-
ment with traditional university structures, such as human resources,
accounting, research department, etc. In addition, an education ex-
port department was established as part of the Office for International
Cooperation to ensure a stable flow of income from the greenfield pro-
ject. Development of a dedicated system of management and opera-
tions and a relevant infrastructure for Baikal school of BRICS marked
the beginning of transformation in managerial decision making.

When designing this greenfield project, the developers sought to
create an environment conducive to exchange of competencies and
adaptation and upscaling of successful education and research initi-
atives. Siberian greenfield launched renewal processes in the univer-
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Table 1. Education programs offered by BS BRICS

Bachelor’s Ecology Engineering and Pure Energy (field of study: Energy and Power
degrees i Engineering)

Artificial Intelligence and Computer Science (field of study: Information Systems
and Technologies)

Master's  : Renewable Energy (field of study: Energy and Power Engineering)

QOIS f77
g : Digital Technologies, Networks and Big Data (field of study: Innovative Systems

and Technologies)

Business Administration (field of study: Management)

sity, and the first stories of the school’s success made a number of
university teams rethink their role in the modernization of INRTU and
consider starting their own projects.

The school enrolled its first Bachelor’s and Master’s degree stu-
dents in the 2018/19 academic year. New fields of study—dJournalism
and Communications, Artificial Intelligence and Computer Science
(Bachelor’s degrees), and Digital Technologies, Networks and Big
Data (Master’s degree)—have been added for the 2020/21 academic
year. The array of degree programs offered by the school is constant-
ly expanding (Table 1).

As of September 1, 2019, there were 200 students from Ghana,
Egypt, Zimbabwe, China, Mongolia, Liberia, Nigeria and Russia en-
rolled in the English-taught programs of BS BRICS. The population of
students pursuing Bachelor’s degrees increased sixfold in two aca-
demic years (Figure 4). In addition, ten foreign professors and experts
were invited from the United States, Iran, Australia, India, Vietham and
China to do research and teaching.

Private investments in INRTU increased by 3.15 times in two years
(2017-2019), mainly as a result of launching BS BRICS and exporting
its educational products. Greenfield became a growth point, attract-
ing significant financial flows (Figure 5). Educational projects created
from scratch, which not only gained popularity among students but
also yielded a decent amount of profit, reached a critical mass. INR-
TU’s revenues from export of the school’s English-taught programs
exceeded 65 million rubles, accounting for about 54% of total educa-
tion export income of the university.

This model of a greenfield project in education, fundamentally ex-
port-oriented and initiated at a peripheral national research universi-
ty, has its strengths and weaknesses. The latter include the following:
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Figure 4. The population of Bachelor’s degree students in
BS BRICS, Number of students enrolled

Ecology Engineering and 27
Pure Energy 5
Internaponal go The year of
Business enroliment
Sustainable Innovative 40 2019
Economics 6 2018

Figure 5. The structure of INRTU’ education export income in 2019, %

Double degree program offered jointly with
2 Shenyang University of Chemical
Technology
Core education programs taught in
Russian
Core education programs taught in English
at Baikal School of BRICS
G B Corporate education programs for foreign
students
W Pre-university programs
CPE and student mobility programs

Location in a peripheral region. At project launching, the popula-
tion of Irkutsk Oblast was about 2.4 million, offering a relatively small
number of potential applicants for BS BRICS. The demographic situ-
ation in the neighboring regions was not too favorable, either.

A high level of tuition costs in English-taught Bachelor’s and Mas-
ter’s degree programs, as compared to the regional average, restricts
the access to BS BRICS for talented applicants from low-income fam-
ilies.

The greenfield project is affected by the university’s well-estab-
lished reputation as a supplier of engineers, primarily for the region’s
mining, energy and aircraft industries. Many of Russian students do
not regard INRTU as a place for learning anything beyond engineer-
ing or studying in English.

Nevertheless, BS BRICS has become a driver of positive transfor-
mation, increasing significantly the university’s involvement in the pro-
cesses of internationalization. INRTU was the only university in East-
ern Siberia ranked in Times Higher Education (THE) University Impact
Rankings in 2019, where it was included in the 310-400 band. In 2019,
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INRTU was also ranked for the first time in the regional QS EECA Uni-
versity Rankings as a result of the university’s improved reputation in
the region. In 2020, INRTU was ranked 77th in Forbes University Rank-
ing (Universities for the Future Elite: 100 Best Russian Universities Ac-
cording to Forbes—2020). The university’s positions improved follow-
ing an increase in the percentage of foreign professors and students
as well as in the number of foreign internships organized.

An exponential growth in the number of foreign students and
professors at the university is gradually reaching a critical mass for
changing its orientation from traditional to international (the percent-
age of foreign students in the total population of full-time students was
8.75% in 2019, 2% higher than in 2017). The level of proficiency in Eng-
lish among Russian faculty is also growing: professors of BS BRICS
have designed a professional development program called English in
Professional Communication to expand the pool of candidates for de-
livering the English-taught programs.

The systemic effects of this greenfield project also manifest them-
selves in that, by implementing project-based learning in English, it
significantly expands Russian students’ opportunities to study the
project objectives and practices of foreign companies and promotes
extrapolation of unique practices in delivering English-taught pro-
grams to the entire university, strengthening horizontal ties, especial-
ly in the context of growing education program autonomy.

A significant increase in the university’s income from education
export stimulates research collaborations and innovation funding.
Having accumulated the revenue from education export, BS BRICS
moved to the second phase of its development—shifting the focus
from education alone to education and research by serving a basis for
creating a new intellectual center for the region’s ecosystem. Devel-
opment of new avenues for research will help connect foreign innova-
tions with the region’s needs as well as global trends with the existing
interdisciplinary programs offered by INRTU.

In 2020, the following priority areas of research were defined: Ecol-
ogy and Renewable Energy, Industrial Mathematics, Green Economy,
and Global Governance. Social responsibility of the Siberian green-
field project is based on (i) research in the field of hydroelectricity and
other types of renewable energy carried out jointly by Russian and for-
eign scientists, (ii) elaboration of ways to reduce the anthropogenic
impact on the Baikal territory, and (iii) training of leaders with a sus-
tainable mindset. Programs in Industrial Mathematics are designed
to optimize the technology and processes of major Russian compa-
nies in accordance with the region’s climate and other regional fac-
tors. The main goal of the international Industrial Mathematics Labo-
ratory, created as part of BS BRICS in May 2020, is to design as well
as import and adapt innovative technological solutions that meet the
needs of such companies represented in the region as Gazprom, Ros-
neft, United Aircraft Corporation, TVEL, etc.
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Conclusion

Performance of BS BRICS has shown that the new institution is
successfully launching innovative transformations both in the univer-
sity and in the ecosystem as a whole. Niche practices demonstrate ap-
plicability of its elements to a variety of university initiatives.

The growing competition in the global market of education and re-
search and the unconditional imperative of building an efficient inno-
vative educational ecosystem in Russia dictated the need to transform
the existing model of interactions among the state, business and ac-
ademic community. The goals of sustainable development, the ide-
as of global education and changes in the educational paradigm as
such have determined new paths for the evolution of higher education,
which are based on extensive use of educational innovations. Green-
field projects emerge as spaces for new education initiatives support-
ed by innovative technological solutions in response to changes in the
institutional environment that conditions universities’ performance
and interactions with other elements of the educational ecosystem.

Greenfield projects foster the emergence and development of ed-
ucation initiatives designed to improve education quality and ensure
transfer of knowledge and technology. Since greenfield project elab-
oration and implementation requires administrative willpower and a
great deal of financial investment, successful and efficient initiatives
are borrowed by other members of the academic community. This
article demonstrates, using the example of Baikal School of BRICS,
how university greenfield can generate positive transformations in the
higher education ecosystem as well as the mechanisms of its impact
and functionality.

The Siberian greenfield project has a multidimensional impact on
the process of university adaptation to changing conditions as well as
to the internationalization and competitiveness requirements. It can
be considered not only as a purely educational product that affects
the image and position of the university in the education market, but
also as a new approach to managing institutional development. The
project gave rise to new practices of academic cooperation, which can
be extrapolated to non-greenfield communities.

Baikal School of BRICS was created to increase the innovative po-
tential of INRTU (educational, research, technological and humanitar-
ian initiatives) and to serve as the core of an educational ecosystem
that would tackle the problems of socioeconomic development in the
region. As a driver of transformation, the university does not passively
integrate into the modern landscape of higher education, but shapes
it using the new practices.

Having become the university’s growth point in the face of limit-
ed funding, external environment pressures and a fierce competition
for foreign students, the practice analyzed above raises new research
questions and creates a space for discussion.
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mechanisms of teacher professional learning, teachers’ needs for professio-
nal development, and barriers to the latter. TALIS-2018 involved over 4,000 tea-
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young and beginning teachers, and teacher evaluation did not require comple-
ting an induction or mentoring program. Development of mechanisms to ensure
that professional learning programs satisfy teachers’ needs is a promising ave-
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riers to their satisfaction. Those needs should always be considered when up-
dating the learning standards and curricula, especially with regard to such in-
creasingly important aspects of teaching as critical thinking and the use of digi-
tal technology. Particular attention should be paid to the development of special
education teacher skills.

school, teacher, beginning teacher, induction, mentoring, professional develop-
ment, professional needs, barriers to professional development, TALIS.

Adamson B. (2012) International Comparative Studies in Teaching and Teacher
Education. Teaching and Teacher Education, vol. 28, no 5, pp. 641-648.
Allen J., Rowan L., Singh P.(2019) Status of the Teaching Profession—Attracting
and Retaining Teachers. Asia-Pacific Journal of Teacher Education, vol. 47,
no 2, pp. 99-102. DOI:10.1080/1359866X.2019.1581422.

Boslaugh S. (2007) Secondary Data Sources for Public Health: A Practical
Guide. New York: Cambridge University.

Bridges D. (ed.) (2014) Education Reform and Internationalisation: The Case of
School Reform in Kazakhstan. New York: Cambridge University.

Chapman D.W., Weidman J., Cohen M., Mercer M. (2005) The Search for Qua-
lity: A Five Country Study of National Strategies to Improve Educational

Educational Studies Moscow. 2020. No 4. P. 141-164



https://vo.hse.ru/data/2019/12/12/1524289391/10%20Ilyina.pdf

THEORETICAL AND APPLIED RESEARCH

Quality in Central Asia. International Journal of Educational Development,
vol. 25, no 5, pp. 514-530.

Clark N. (2005) Education Reform in the Former Soviet Union. World Education
News and Reviews. Available at: http://www.wes.org/eWENR/PF/05dec/pf-
feature.html (accessed 20 September 2020).

Cohen B., Fuller E. (2006) Effects of Mentoring and Induction on Beginning Tea-
cher Retention. Paper Presented at the Annual Meeting of the American
Educational Research Association (2006, San Francisco, CA).

Darling-Hammond L. (2017) Teacher Education around the World: What Can We
Learn from International Practice? European Journal of Teacher Education,
vol. 40, no 3, pp. 291-309.

Darling-Hammond L. (2015) The Flat World and Education: How America’s Com-
mitment to Equity Will Determine our Future. New York: Teachers College.

Darling-Hammond L., Hyler M. E., Gardner M. (2017) Effective Teacher Profes-
sional Development. Palo Alto, CA: Learning Policy Institute.

Darling-Hammond L., Wei R.C., Andree A. (2010) How High-Achieving Coun-
tries Develop Great Teachers. Stanford, CA: Stanford Center for Opportu-
nity Policy in Education.

Efimova G., Semyonov M. (2015) Klyuchevye baryery, prepyatstvuyushchie ef-
fektivnoy rabote uchitelya: po materialam sotsiologicheskogo issledovaniya
[The Key Barriers to Effective Work of Teachers: Based on Sociological Re-
search Data]. Theory and Practice of Social Development, no 20, pp. 38-43.

Evers A., van der Heijden B., Kreijns K. (2016) Organizational and Task Factors
Influencing Teachers’ Professional Development at Work. European Jour-
nal of Training and Development, vol. 40, no 1, pp. 36-55.

Federal Institute for Education Quality Assessment (2019) Otchyot po rezultatam
mezhdunarodnogo issledovaniya uchitelskogo korpusa po voprosam prepo-
davaniya i obucheniya TALIS-2018 [Report on the Results of the Internatio-
nal Study of Teachers * Corps on Teaching and Learning TALIS-2018]. Avai-
lable at: https://fioco.ru/talis (accessed 20 September 2020).

Fitzpatrick M., Figueroa D.T., Golden G., Crosby S. (2018) Education Policy Out-
look: Kazakhstan. Paris: OECD.

Fletcher S.H., Strong M., Villar A. (2008) An Investigation of the Effects of Varia-
tions in Mentor-Based Induction on the Performance of Students in Califor-
nia. Teachers College Record, vol. 110, no 10, pp. 2271-2289.

Glazerman S., Isenberg E., Dolfin S., Bleeker M., Johnson A., Grider M., Jaco-
bus M. (2010) Impacts of Comprehensive Teacher Induction: Final Results
from a Randomized Controlled Study. NCEE 2010-4027. Washington, DC:
National Center for Education Evaluation and Regional Assistance.

Greenhoot A.F., Dowsett C.J. (2012). Secondary Data Analysis: An Important
Tool for Addressing Developmental Questions. Journal of Cognition and
Development, vol. 13, no 1, pp. 2-18.

Gustafsson J. E. (2008) Effects of International Comparative Studies on Educa-
tional Quality on the Quality of Educational Research. European Educatio-
nal Research Journal, vol. 7, no 1, pp. 1-17.

HSE (2019) Obrazovanie v tsifrakh. Kratkiy statisticheskiy sbornik [Education in
Numbers. Summary of Statistics]. Moscow: HSE.

Huisman J., Smolentseva A., Froumin |. (eds) (2018) 25 years of Transformations
of Higher Education Systems in Post-Soviet Countries: Reform and Conti-
nuity. Cham: Palgrave Macmillan.

Ingersoll R. M., Smith T. M. (2004) Do Teacher Induction and Mentoring Matter?
NASSP Bulletin, vol. 88, no 638, pp. 28-40.

Ingersoll R. M., Strong M. (2011) The Impact of Induction and Mentoring Pro-
grams for Beginning Teachers: A Critical Review of the Research. Review
of Educational Research, vol. 81, no 2, pp. 201-233.


http://vo.hse.ru/en/

THEORETICAL AND APPLIED RESEARCH

Irsaliev S., Kamzoldaev M., Tashibaeva D., Kopeeva A. (2019) Uchitelya Ka-
zakhstana: pochemu molodye lyudi vybirayut etu professiyu i chto moti-
viruet ostavatsya v ney? Analiticheskiy otchyot [Teachers of Kazakhstan:
Why Do Young People Choose this Profession and What Motivates Them to
Stay in It? Analytical Report]. Astana: Public Association “Center for analy-
sis and strategy «Beles»”. Available at: https://www.soros.kz/wp-content/
uploads/2019/02/Yuntensa-KasaxctaHa.pdf (accessed 20 September 2020).

Jovanova-Mitkovska S. (2010) The Need of Continuous Professional Teacher
Development. Procedia— Social and Behavioral Sciences, vol. 2, no 2,
pp.2921-2926.

JSC “Information and Analytical Center” (2019) Statistika sistemy obrazova-
niya Respubliki Kazakhstan. Natsionalny sbornik [Statistics of the Educa-
tion System of the Republic of Kazakhstan. National Collection]. Available
at: http://iac.kz/sites/default/files/nacionalnyy_sbornik_2019-2020.pdf (ac-
cessed 20 September 2020).

Meissel K., Parr J., Timperley H. (2016) Can Professional Development of Tea-
chers Reduce Disparity in Student Achievement? Teaching and Teacher
Education, vol. 58, no 1, pp. 163-173.

Ministry of Education and Science of the Republic of Kazakhstan, JSC “Infor-
mation and Analytical Center” (2019) Natsionalny doklad o sostoyanii i razvi-
tii sistemy obrazovaniya Respubliki Kazakhstan (po itogam 2018 g.) [National
Report on the State and Development of the Education System of the Re-
public of Kazakhstan (Based on the Results of 2018). Available at: http://iac.
kz/sites/default/files/0_nacionalnyy_doklad_za_2018_god_final_s_oblozhka-
mi_na_sayt_compressed_0.pdf (accessed 20 September 2020).

Mizell H. (2010) Why Professional Development Matters. Oxford, OH: Learning
Forward.

OECD (2020) TALIS2018 Results. Vol. Il: Teachers and School Leaders as Valued
Professionals. Paris: OECD. Available at: https://doi.org/10.1787/19cf08df-en
(accessed 20 September 2020).

OECD (2019a) TALIS2018 Results. Vol. I: Teachers and School Leaders as Li-
felong Learners. Paris: OECD. Available at: https://doi.org/10.1787/1d0b-
c92a-en (accessed 20 September 2020).

OECD (2019b) TALIS2018 Technical Report. Paris: OECD. Available at: https://
www.oecd.org/education/talis/TALIS 2018 Technical _Report.pdf (ac-
cessed 20 September 2020).

OECD (2014a) Reviews of National Policies for Education: Secondary Edu-
cation in Kazakhstan. Paris: OECD. Available at: https://doi.org/10.1787/
9789264205208-en (accessed 20 September 2020).

OECD (2014b) TALIS2013 Results: An International Perspective on Teaching and
Learning. Paris: OECD. Available at: http://dx.doi.org/10.1787/9789264196261-
en (accessed 20 September 2020).

OECD (2009) Creating Effective Teaching and Learning Environments: First Re-
sults from TALIS. Paris: OECD. Available at: https://www.oecd.org/educa-
tion/school/creatingeffectiveteachingandlearningenvironmentsfirstresults-
fromtalis.htm (accessed 20 September 2020).

OECD (2005) Teachers Matter: Attracting, Developing and Retaining Effective
Teachers. Final Report: Teachers Matter. Paris: OECD. Available at: https://
www.oecd.org/education/school/attractingdevelopingandretainingeffecti-
veteachers-finalreportteachersmatter.ntm (accessed 20 September 2020).

OECD, The World Bank (2015) OECD Reviews of School Resources: Kazakhstan
2015. Paris: OECD. Available at: http://dx.doi.org/10.1787/9789264245891-en
(accessed 20 September 2020).

Opfer V.D., Pedder D. (2011) Conceptualizing Teacher Professional Learning.
Review of Educational Research, vol. 81, no 3, pp. 376-407.

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 141-164



https://vo.hse.ru/data/2019/12/12/1524289391/10%20Ilyina.pdf

THEORETICAL AND APPLIED RESEARCH

Schleicher A. (2018) World Class: How to Build a 21st-Century School Sys-
tem, Strong Performers and Successful Reformers in Education. Paris:
OECD. Available at: http://dx.doi.org/10.1787/4789264300002-en (accessed
20 September 2020).

Silova I., Niyozov S. (eds) (2020) Globalization on the Margins: Education and
Post-Socialist Transformations in Central Asia. Charlotte, NC: Information
Age.

Steiner-Khamsi G. (2016) Uchit, chtoby vyzhit: oplata truda po stavke i ee
vozdeystvie na kachestvo prepodavaniya [Teach or Perish: The Stavka
System and its Impact on the Quality of Instruction References]. Voprosy
obrazovaniya/Educational Studies Moscow, no 2, pp. 14-39. DOI:10.17323/
1814-9545-2016-2-14-39.

Villegas-Reimers E. (2003) Teacher Professional Development: An International
Review of the Literature. Paris: International Institute for Educational Plan-
ning.

http://vo.hse.ru/en/


http://vo.hse.ru/en/

Strategies and Tactics of Academics in the Context of
Transition toward the Entrepreneurial University

Author  Lidia Yatluk
Oxford Russia Fellow, Head of Instructional Design and Development Depart-
ment, Modum Lab.
Address: 35A Lermontovsky Ave, 190068 St. Petersburg, Russian Federation.
E-mail: lidiaoutlook@gmail.com

Abstract A new form of the university has been emerging since the 1980s. Open, closely
connected to the state and businesses, and internalizing the market logic of de-
cision making, the university is becoming entrepreneurial. In Russia, changes
occur with a certain lag, but present-day Russian universities already feature
the new forms of activities characteristic of the global trend, such as patents,
academic incubators, science parks, and startups. Formally, Russian univer-
sities have already become entrepreneurial, but they still remain traditionally
overregulated institutions. In addition to collisions between the traditional logic
of academia and the new one of the market that are typical of Western univer-
sities, Russia also features conflicts with the logic of bureaucracy.

A study based on 30 in-depth interviews with university researchers of vir-
tual and augmented reality and five expert interviews with representatives of
other market actors was conducted with a view to find out how everyday prac-
tices and strategies of academics change in the context of transition toward the
entrepreneurial university. Referring to James C. Scott’s concept of “métis”, we
describe the most widespread situations of conflict between different logics:
procuring and allocating lab funding, choosing problems for research and de-
velopment, launching new education programs, and assigning statuses to insti-
tutional departments. Completing our theoretical framework with Robert K. Mer-
ton’s anomie theory, we demonstrate possible versions of strategy design and
possible reasons for choosing a specific course of action. The strategies of in-
novation and rebellion manifest themselves most saliently in the laboratories
analyzed, while conformity, retreatism and ritualism are expressed mildly and
blend into one another. However, regardless of the choices they make, acade-
mics still have enough freedom and creativity to avoid being determined com-
pletely of partially by any undesired logic.

Keywords entrepreneurial university, commercialization of academic science, academic
entrepreneurship, science and technology policy, innovation policy, métis.
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Abstract. In this article, personality-re-
lated learning outcomes in educational
psychology Master’s programs are ana-
lyzed as professionally relevant person-
ality traits, of which personal and pro-
fessional identity are the core. An em-
pirical study involved students enrolled

in educational psychology Master’s pro-
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the second one). The study used Lydia
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identity diagnostic methods, L. Michel-
son’s communicative competence test
adapted by Yuri Gilbukh, and Mehrabi-
an and Epstein’s empathy scale. The re-
sults showed that Master’s degree stu-
dents experienced significant chang-
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course of studies, making considerable
progress in the development of com-
municative competence and empathy.
Professionally relevant personality traits
were found to show irregular dynam-
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Master’s studies. The article outlines
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System-level assessments have become an important area of re-
search in educational sciences. Present-day models for the evalua-
tion of university effectiveness are based on combinations of input and

Translated
from Russian by~ Output criteria, such as graduation rate [Abankina et al. 2013]. Much
. Zhuchkova. ~ value is attached to longitudinal studies as a tool for increasing effec-
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tiveness of educational institutions and of the national education sys-
tem as a whole [Navodnov, Motova, Ryzhakova 2019]. Transition of
university education to a competency-based framework, which im-
plies projection of learning outcomes, adds a particular relevance to
research aimed at designing programs for monitoring performance
of all kinds, including personality-related learning outcomes. Univer-
sity education cannot be effective without monitoring the formation of
students’ personality-related learning outcomes, first of all because it
won’t be able to deal with the present-day anthropological challenge.
The snowballing flows of information, the never-ending upgrades of in-
formation technology in all spheres of life, the dynamism of social life,
and the high level of psycho-emotional strain at work require improv-
ing and maximizing the human potential of every human being.

University education cannot be restricted to transfer of knowledge
to rising generations and to teaching them modern competencies and
cognitive skills. Its purpose is bigger and consists in creating a human
being in all the integrity of human manifestations: as a subject of one’s
professional activity, as a socially active and responsible person, and
as a creative personality [Isaev 2017]. Holistic evaluation of university
effectiveness is impossible without assessing the level of graduates’
professionalism, of which professional identity is the core.

Educational researchers are actively searching for effectiveness
criteria. A lot of studies have used end-of-program evaluations to as-
sess educational effectiveness [Curby et al. 2020]. Today, however,
more and more attention is paid to the process of achieving personal-
ity-related learning outcomes, which is reflected in new mid-program
evaluation projects [Murat Sozer, Zeybekoglu, Kaya 2019]. Other indi-
cators of educational effectiveness include students’ expectations of
university education [Ilvanyushina, Alexandrov, Musabirov 2016], their
evaluations of its usefulness for career success [Tuononen, Parpala,
Lindblom 2019], and their satisfaction with the learning process [Borch,
Sandvoll, Risar 2020].

International researchers explore the criteria for assessing profes-
sionalism as the main learning outcome in university education [Ham-
ilton 2017], regarding professional identity as the foundation of profes-
sionalism, especially in human interaction professions. A considerable
amount of research has been focused on professional identity forma-
tion in medical students [Houseknecht et al. 2019]. Furthermore, there
are findings on the professional identity of teachers [Fadie et al. 2020]
and novice counselors [Katalinic 2018]. Remarkably, studies on pro-
fessional identity formation in medical workers still rely on the theo-
retical model proposed by George E. Miller [Miller 1990], although a
number of modifications have been suggested by present-day schol-
ars [Cruess et al. 2015]. This model is built around the idea that pro-
fessional identity is formed by “merging” with the profession and fol-
lowing all the way from knowledge to action. This approach is in line
with the concept of professional identity proposed by Lydia Schneider,
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who defined professional identity as “objective and subjective one-
ness with the profession and professional community, which provides
for continuity of an individual’s professional characteristics (norms,
roles, and statuses)” [Schneider 2007:64].

Therefore, the recent years have witnessed a growing interest in
using personality-related learning outcomes to assess the quality of
university education. It would be appropriate to say that significance of
such studies is not restricted to the design of tools for monitoring stu-
dents’ personality-related learning outcomes. Development of agency
as a prerequisite and outcome of professional education [Isaev 2017]
requires in-depth analysis.

Cultivation of professionally relevant personality traits should be
the focus when preparing human interaction professionals in Master’s
degree programs. High requirements to the level of professionally rel-
evant personality traits among teaching staff (teachers and educa-
tional psychologists) stem from the obvious expectation that soon-
to-be experts should possess the qualities that they will cultivate in
their students.

A large-scale experiment on the modernization of teacher ed-
ucation carried out in 2014-2017 by a research team from Moscow
State University of Psychology and Education allowed substantiating
a model of continuing teacher education and a generalized compe-
tency-based model of an educational psychology graduate as well as
developing guidelines for the main teacher education programs in ac-
cordance with the professional standards and the Federal State Edu-
cation Standards of Higher Education (FSES HE) 3++ [Rubtsov, Gu-
ruzhapov, Makarovskaya, Maximov 2014; Margolis, Safronova 2018].
Many of the strategies proposed for modernization of teacher edu-
cation later became part of various projects and plans. At the same
time, directions for improving the quality of education programs have
become obvious over the past years. A top priority in the moderniza-
tion of Master’s degree programs is to consider the context in which
personality-related learning outcomes of educational psychology
Master’s students are formed. Significant frame-of-mind differenc-
es between students obtaining their first vs. second academic degree
have been reported [Ermolaeva, Lubovsky 2015]. However, there has
been little research on the formation of professional agency, which is
based on the concept of professional identity, in the course of Mas-
ter’s studies.

Methodology and The goal of research was to analyze the development of profession-
Procedure ally relevant personality traits of students in educational psychology
Master’s programs, which was expected to have irregular and contra-

dictory patterns. The two-round study involved Master’s degree stu-

dents at Moscow State University of Psychology and Education. Both

rounds used Lydia Schneider’s personal and professional identity di-
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agnostic methods, L. Michelson’s communicative competence test
adapted by Yuri Gilbukh, and Albert Mehrabian and Norman Epstein’s
empathy scale.

Professional identity diagnostic method is an association test de-
signed to determine the status of professional identity (foreclosed,
diffused, achieved, pseudo-positive, and moratorium). The method
is based on the framework proposed by Lydia Schneider. Since pro-
fessional identity is regarded as a personality-related phenomenon, it
should be studied in conjunction with personal identity. Personal iden-
tity diagnostic method also represents an association test that meas-
ures the identical statuses of personal identity. The method is based
on Schneider’s interpretation of the construct: “Personal identity is
self-referentiality, i. e. the sense and perception of the uniqueness of
l'in its existence and individuality of personality traits, while feeling as
part of social reality” [Schneider 2007:64]. Mehrabian and Epstein’s
empathy scale was used to monitor changes in students’ empathy,
and Gilbukh’s adaptation of Michelson’s communicative competence
test was used to measure changes in communicative competence.

The first round involved 60 students (20 in the 2nd year and 40 in
the 1st year) in Educational Psychology Master’s programs. The sec-
ond round involved 35 Master’s degree students aged 23 to 42 (26
women and nine men). Five assessments were administered for the
whole period: in November 2017 (at entry), February 2018 (end of the
1st semester), June 2018 (end of the 1st year), January 2019 (end of the
3rd semester), and April-May 2019 (end of the program). Data was
collected by means of questionnaires distributed among groups and
analyzed using the SPSS23.0 software package.

Results Results of the first round were published earlier [Ermolaeva, Isaev,
Lubovsky 2020]. The most important findings include the relatively low
percentage of graduands with achieved professional identity (35% of
the total sample) and achieved personal identity (15% of the total sam-
ple) as well as the prevalence of diffuse and pseudo-positive personal
identity statuses, characterized by reluctance to change, a low level of
reflection, and a positive overall self-concept. The present publication
zeroes in on the results of the second round of the study.

Professional identity status is regarded here as one of the most im-
portant personality-related learning outcomes. Table 1 presents data
on the changes in professional identity status.

Statistical analysis shows that differences among the assessments
are insignificant (x>=20.379; p=0.204), but the distribution changes es-
sentially between the 1st and the 3rd assessments (Table 2).

Changes in the professional identity status distribution between
the 1st and the 3rd assessments, i. e. during the 1st year of Master’s
studies, are statistically significant (x>=9.822; p=0.044). In other words,
the most widespread professional identity statuses at the end of the
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Table 1. Changes in professional identity status
during Master’s studies.

Professional identity status
Assessment i Foreclosed Diffuse Moratorium Achieved Pseudo-positive : Total
1 s . 8 . & . 9 35
S 2 ‘‘‘‘‘‘‘‘‘‘ 5 ‘‘‘‘‘‘‘ R 11 ......................... 5 ................................................... 35
3 ‘‘‘‘‘‘‘‘‘‘ 3 ‘‘‘‘‘‘‘ BT 12 ........................ 3 ................................................... 35
4 ‘‘‘‘‘‘‘‘‘‘ 3 ‘‘‘‘‘‘‘ o 12 ........................ 5 ................................................... 35
5 ‘‘‘‘‘‘‘‘‘‘ 3 ‘‘‘‘‘‘‘ . 5 ............. ‘‘‘‘‘‘‘‘‘‘‘‘ g ,,,,,,,,,,,, 35

Table 2. Changes in professional identity status
during the 1st year of Master’s studies.

Professional identity status

Assessment : Foreclosed Diffuse Moratorium Achieved %Pseudo-positive Total

1 s 8 6 9 3 35

3 3 10 12 Co3 7 35

1st year were diffusion, “...in which an individual has no definite com-
mitments and does not engage with exploring their identity” [Sch-
neider 2007], and moratorium, characterized by active attempts to
overcome the crisis of professional identity and by a level of explora-
tion typical of people with achieved professional identity. By the end
of Master’s studies, achieved professional identity status becomes
more common (nine graduands), but diffusion gains the overwhelm-
ing majority (14).

Changes in personal identity during Master’s studies are also of
greatinterest as an indicator of formation of personality-related learn-
ing outcomes (Table 3).

No significant differences in data from five assessments were re-
vealed (x?=15.584; p=0.482). Remarkably though, diffused identity and
moratorium statuses prevail at the beginning of the studies. Master’s
students with achieved and moratorium personal identity status be-
come the largest groups (10 students in each) at the end of the 1st year,
i. e. when moratorium and diffusion statuses come to prevail in profes-
sional identity. By the end of Master’s studies, the highest percentag-
es in the distribution belong to moratorium, diffused, and pseudo-pos-
itive identity statuses (10 students in each group).

A noticeable surge is observed in the development of empathy as
a professionally relevant trait (Table 4).
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Table 3. Changes in personal identity status
during Master’s studies.

Personal identity status
Assessment i Foreclosed Diffuse Moratorium Achieved Pseudo-positive : Total
1 4 ' 35
2 ‘‘‘‘‘ 4 35
3 ‘‘‘‘‘ 1 35
‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 1 35
5 ‘‘‘‘‘ , 35

Table 4. Changes in empathy during Master’s studies

Assessment Level of empathy Total

1 1 .9 23 2 3

4 10 o4 1 0 i 35

During Master’s studies, the most prominent differences in the
distribution among levels of empathy are observed between the 1st
and the 4th assessments (x2 = 36.348; p = 0.000), although the larg-
est increase in the total score on Mehrabian and Epstein’s empathy
scale occurs between the 1st and the 2nd assessments (U,,,, = 154.5;
p = 0.01). Finally, another essential shift in the formation of profes-
sionally relevant traits in prospective educational psychologists was
revealed in communication skills. According to the results of Michel-
son’s communicative competence test, students make a significant
progress in responding competently to interlocutor’s provocative be-
havior (x2 = 17.9048, p = 0.00046), situations when they have to say
no (x2=11.8182, p = 0.008), and contact attempts by others (x?= 8.837,
p = 0.03), which on the whole indicates a progressive trend in the de-
velopment of students’ communication skills during Master’s studies.

Discussion The results obtained in this study confirm and elaborate essentially the
findings of the first round, first of all with regard to the levels of pro-
fessional and personal identity at different stages of education. The
cumulative sample of both rounds consisted of 95 participants. Lim-
itations of research are associated with a small sample size and a fo-
cus on Master’s programs alone. Nevertheless, analysis results allow
making some important inferences about the formation of personali-
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ty-related learning outcomes in educational psychology Master’s pro-
grams. Our years-long observations show that people often pursue
Master’s degrees hoping to find a way out of their personal develop-
ment crisis. Those observations are confirmed by the small percent-
age of 1st-year Master’s students with achieved personal identity as
well as by the changes in personal identity status (see Table 1) during
Master’s studies. A decline in the prevalence of achieved identity sta-
tus by the end of the 1st year and an increase in its prevalence among
graduands are very likely to indicate the process of losing the old pro-
fessional identity and finding a new one. This pattern is dissymmetric
to that of the percentage of students with achieved personal identi-
ty (see Table 2). Chances are, a lot of students unwittingly substitute
searching for a new professional identity for finding a new personal
one. If that is the case, academic and psychological support is need-
ed most of all at the end of the 1st year, targeting at reflection of pos-
itive changes in professional growth, and at the end of the program,
targeting at how a student’s personality has changed in the course of
studies.

Improvements in communicative competence and empathy skills
are what is considered as positive learning outcomes in Master’s de-
gree programs. On the whole, it is not inappropriate to say that Mas-
ter’s programs are effective for the development of professionally
relevant personality traits in prospective educational psychologists.
However, for this system to become even more effective, students
should be provided academic and psychological support while nurtur-
ing their professional identity and finding their new personal identity.
Such support may include well-established modern university educa-
tion practices (reflection seminars in every module, portfolio method,
individual and group counseling) as well as formative assessment of
personality-related learning outcomes [Norcini, Shea 2016] and psy-
chological support for recent graduates [Ponce et al. 2019] that are ex-
tensively used in training of practicing psychologists in the west.

Conclusion The study shows that Master’s studies, on the whole, contribute to the
formation of personality-related learning outcomes. In the course of
educational psychology Master’s programs, students make consider-
able progress in the development of communicative competence and
empathy. These changes can be explained by the structure of educa-
tional psychology Master’s degree programs, which widely use coop-
erative learning practices, thus setting a high standard for communi-
cation skills in general and listening in particular.

The hypothesis on irregular and contradictory patterns in the de-
velopment of professionally relevant personality traits in the course
of Master’s studies was confirmed. Findings allowed identifying the
stages of Master’s degree education at which students need aca-
demic and educational support most of all: the end of the 1st year and
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Abstract. As part of the Digital Learn-
ing Environment federal project, school
education programs in Russia are ex-
pected to implement modern technolo-
gy, including virtual and augmented re-
ality. The integration of immersive tech-
nology in education should be based on
research findings about the influence of
virtual environments on learning effec-
tiveness. Specific aspects of immersive
technology include the sense of pres-
ence, interactivity, social interaction and
multisensory stimulation, which cumu-
latively exert quite a controversial influ-

ence on learning experience and out-
comes. Since little data is available, in-
structional design decisions are often
based on practical or economic con-
siderations.

Therefore, it has become vitally im-
portant to use objective methods in as-
sessing the learning content in order to
understand its effects on the learner’s
cognitive and emotional processes im-
mediately involved in the perception and
digestion of educational material. Eval-
uation of virtual learning content in the
process of its design and integration is
suggested to be based on such param-
eters as presence, cognitive load, emo-
tional response, social interaction, and
the risks of experiencing cybersickness
symptoms.

Analysis of literature and the resulting
structured set of methodological tools
will aid further studies in the field that
use psychophysiological research meth-
ods to design effective learning content
in virtual reality environments.
Keywords: immersive virtual environ-
ment, learning, learning content, neu-
rophysiological methods of research.
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Immersive technology, creating a sense of embodiment in virtual real-
ity and allowing the user to interact with the surrounding space, infor-
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Virtual reality (VR) is a three-dimensional, computer-generated
environment that can be interacted with by a person through full or
partial immersion [Selivanov, Selivanova 2014]. VR has been used in
such diverse areas of learning as programming, tourism, marketing,
medicine, linguistics, etc. It helps making the presentation of educa-
tional material more effective, immersing the learner in scenarios that
are very hard to create in the real world (e. g. rescue actions in case
of fire at a hazardous factory) and providing the opportunity to mas-
ter new skills, the acquisition of which is associated with risks to oth-
er people’s health (e. g. sophisticated microsurgical manipulations).

As VR technology has been growing more accessible due to the
continuing drop in hardware costs and the emergence of diverse and
open content, theoretical research in the field has grown as well. A
number of studies explore the opportunities that VR provides in the
development of abstract thinking, e. g. in geometry or vector algebra
[Hwang, Hu 2013; Roussou, Oliver, Slater 2006; Roussou 2009; Kauf-
mann, Schmalstieg, Wagner 2009]. Others analyze the use of immer-
sive environments in practical training [Alaraj et al. 2011], endoscop-
ic surgery [van Dongen et al. 2011], engineering education [Ewert et
al. 2014; Alhalabi 2016] and neurosurgical training simulators with hap-
tic feedback [Miins, Meixensberger, Lindner 2014]. A lot of research-
ers study the use of VR in the humanities, such as linguistics [Wang,
Newton, Lowe 2005; Lin, Lan 2015] or history [Blanco-Fernandez et
al. 2014]".

There are several reasons why VR is an excellent tool for educa-
tion. First, it can change the abstract into the tangible. This could be
especially powerful in the teaching of mathematics. Second, it sup-
ports “doing” rather than just observing. Third, it can substitute meth-
ods that are desirable but practically infeasible even if possible in re-
ality [Slater, Sanchez-Vives 2016].

Successful application of any innovative technology in education
is contingent on its appropriate use in accordance with the education-
al goals and objectives, but also on the quality of learning environment
and instructional design (Figure 1).

VR is a world created by technical means, which is transmitted to
a person through their senses. The technical goal of VR is to replace
real sense perceptions by the computer-generated ones. If sensory
perceptions are indeed effectively substituted, it creates an effect of
immersion, i. e. illusion of presence in a virtual world. In education, im-
mersion allows students to acquire learning experience. Immersion is
achieved through the technical capabilities of a system, and a subjec-
tive correlate of immersion is presence [Slater, Sanchez-Vives 2016].

1 Takahashi D. (2019) Holocaust Memorial Museum Uses Augmented Reality to
Make History Visceral. Available at: https://venturebeat.com/2018/08/31/hol-
ocaust-memorial-museum-uses-augmented-reality-to-make-history-vis-
ceral/
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Figure 1. The structure of immersive learning environments

Immersive learning
environment

[ i )

Hardware Interaction Learning
technique content
Scenarios Environment Simulation Instructor/ Learner
design (colors, module avatar support
sounds, smells, module module
etc.)

Factors that are critical for successful immersion, or presence, in-
clude effective sensory substitution (wide field-of-view vision, stereo,
high-resolution displays, etc.), degree of interactivity, multisensory
stimulation, emotional response, and social interaction. These fac-
tors can be designed to stimulate the necessary cognitive and affec-
tive processes in learning.

Available findings indicate that the role of immersive environments
in providing interactivity, multisensory stimulation, social interaction
and emotional response has a controversial influence on cognitive
and affective processes and, consequently, on the learning outcomes.

In particular, mixed results have been reported in studies exam-
ining the impact of presence on learning effectiveness. A number of
researchers [Bayraktar 2002; Bonde et al. 2014; Clark, Tanner-Smith,
Killingsworth 2016; Merchant et al. 2014; Rutten, van Joolingen, van
der Veen 2012] have found that low-immersion virtual realities corre-
late with better cognitive outcomes. A possible reason for this could
be that a high level of immersion leads to higher cognitive load and,
as a result, less learning [Makransky, Terkildsen, Mayer 2017]. How-
ever, there are contradictory findings [Salzman et al. 1999; Lee, Wong,
Fung 2010] showing that immersive environments with higher pres-
ence levels lead to higher learner engagement and motivation and
richer cognitive benefits.

Table 1 provides a summary of findings obtained in a number of
studies on how specific parameters of immersive environments af-
fect learning.

There is no doubt that immersive technology can have a significant
impact on learning outcomes due to its ample opportunity for simulat-
ing emotional experiences, increasing the learner’s attention toandin-
terest in the learning content, and allowing them to “live” their educa-
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Table 1. The impact of immersive reality parameters on cognitive and emotional
processes in learning.

Social interaction

Multimedia learning
/ multisensory
stimulation

Bowman, Jones
£ 2019]

[Zha ng et al.
2006]

¢ [Allcoat, von
Muhlenen 2018]

: [Ravaja et al.
£ 2006]

i [Moreno, Mayer
2000]

. [Kartiko,
i Kavakli, Cheng
£ 2009]

Parameter/ measure : Author(s) Impact on cognitive and emotional Statistical analysis results
of immersion processes in learning
Interactivity [Zhang, 1. Post-tests revealed no significant 1. Analysis of learning

difference in students’ learning gains
: between VR experiences with different
levels of interactivity.

in post-tests, the medium interactivity

i condition was perceived as significantly
more effective than the low interactivity
condition.

L 2.02(2) = 6,107, p = 0,047
2. Effectiveness of VR learning experiences:

outcomes in three versions
of experience

(t= -12,445; p = 0,05)

video was higher than that of the other
three groups (with no interaction).

A positive correlation between the level of
student satisfaction and content interactivi-

ty.

1. F(3,134) = 9,916;
p=0,00

2.F(3,134) = 23,696;
p = 0,00

: for the VR condition.
A significant decrease in positive emotions

©2.4(33) = 4,92; p < 0,001

for the traditional (textbook style) condition.

i Playing against a friend or a stranger

- elicited higher anticipated threat compared
! to playing against a computer.

Spatial presence was higher when playing
¢ with a friend or a stranger compared to

i playing against the computer.

Playing with a human elicited higher

i engagement than playing with a computer.
i Playing against a human elicited a more
positive emotional response compared to
playing against a computer.

1F(1,82) = 7,55;
| 2.F(1,32) = 5,22
| 3.F(1,32) = 17,83,

L 4.F(1, 32) = 24.19;

p=0,010; x*= 0,19
p = 0,029; x2 =0,14
p =0,001; x*=0,36

p=0,001; x%*=0,43

Students remembered significantly less
i verbal material in the condition with
i background music.

(M = 11,37, SD = 3,29);
F(1,71) = 21,99:
MSE = 11,61, p < 0,0001

: Application of animated-virtual actors
i (increased visual complexity) did not affect
i the learning outcomes.

X2 (2, N =200) = 0,12;
p=0,94

tional experiences. Whether these outcomes are positive or negative
depends on the fundamental principles used in instructional design.
As can be seen from Table 1, the most debatable aspect of instruc-
tional design is the assessment of cognitive load, which is largely con-
tingent on the levels of multisensory stimulation and interactivity. John
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Sweller, the developer of cognitive load theory, contended that cog-
nitive load depended on the amount of information in working mem-
ory [Sweller 1998]. Since short-term memory is limited, the teach-
ing methods should not overload it with additional processes that do
not contribute to learning directly. Therefore, it is impossible to deter-
mine how exactly modern multimedia affect learning outcomes, as
they make students process additional sensory information of vari-
ous types.

The cognitive theory of multimedia learning [Mayer 2009] sug-
gests three types of processing: extraneous processing (which does
not support the instructional goal and is caused by poor instructional
design or distractions), essential processing (which is aimed at rep-
resenting the essential presented material in working memory and is
caused by the complexity of the material), and generative process-
ing (which is aimed at making sense of the presented material and is
caused by the learner’s motivation to learn. Given that the learner’s
cognitive capacity is limited, an excessive amount of sensory stimu-
li or distractions may have negative effects on the learning outcomes.
That is to say, high-immersion virtual environments may significantly
increase irrelevant cognitive load.

Cognitive processes are also substantially influenced by emotions,
which modulate the selectivity of attention as well as motivate action
and behavior [Tyng et al. 2017; Immordino-Yang 2015]. Positive emo-
tions improve performance on tasks requiring creative ingenuity [Isen,
Daubman, Nowicki 1987; Fredrickson 2001; Greene, Noice 1988]. Neg-
ative emotions have negative effects on learning, directing a student’s
attention to themselves because they try to find ways to get rid of the
bad feeling [Hascher 2010]. Student enjoyment was empirically prov-
en to correlate with self-regulated learning and creative problem solv-
ing (0.43, p < 0.001) [Goetz et al. 2006].

Since VR technology can elicit a very strong emotion?, is has great
potential for simulating emotional states conducive to effective learn-
ing. Intense emotional responses in immersive environments are
linked to presence: on one side, the feeling of presence is greater in
the “emotional” environments; on the other side, the emotional state
is influenced by the level of presence [Riva et al. 2007].

Therefore, the key to effective application of immersive environ-
ments in education is the development of fundamental principles of
instructional design using psychophysiological methods of assess-
ment that provide the most objective quantitative data on cognitive
processes and emotional states. These methods measure uncon-
scious physiological responses to environmental stimuli and allow for
real-time data collection.

2 Milk C. (2015) How Virtual Reality Can Create the Ultimate Empathy Machine.
Available at: https://www.ted.com/talks/chris milk how virtual reality can
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Table 2. Psychophysiological assessment methods and
vital signs monitored in VR learning environments

Presence

Cognitive load

Emotional response

Social interaction

VR sickness
(cybersickness)

Eye tracking,
electrocardiography,
electromyography

Eye tracking,

electroencephalogra-
phy,

; event-related
i potentials

Eye tracking,

electrocardiography,
electromyography,

; electroencephalogra-
. phy,

electrodermal
activity,

¢ functional magnetic

resonance imaging,
facial coding,

Eye tracking,

electrocardiography,
electromyography,

; electroencephalogra-
. phy,

electrodermal
activity,

facial coding,

respiratory rate,
heart rate

electrocardiography,

electrodermal
activity,

; facial coding,
i heart rate

¢ respiratory rate,
: heart rate

Presence

The most important parameters for the assessment of VR learning
content include presence, cognitive load, emotional response, social
interaction, and VR sickness caused by low-quality content that can
lead to dizziness, nausea, high blood pressure, etc.

Table 2 provides an overview of the psychophysiological assess-
ment methods and the vital signs monitored in VR learning environ-
ments.

The sense of presence, or “living” a learning experience, is also re-
ferred to as the feeling of “being there” or “place illusion”. Place illu-
sion can occur in a static environment where nothing happens. When
there are events in the environment that respond to the user or cor-
relate with their actions, the user experiences an illusion of plausibil-
ity that the events are really happening. In VR learning environments,
presence increases the learner’s attention, interest and motivation.

Most methods of measuring presence in immersive environments
are based on psychological approaches. For example, questionnaires
are used to measure such presence parameters as curiosity, concen-
tration, challenge, control, comprehension and emotion [Qin, Pei-Lu-
en, Salvendy 2007]. Full immersion into VR is described by eight ma-
jor components: clear goals, deep involvement, no concern for the
self, alteration of the concept of time, immediate feedback, reason-
able chance of completion, sense of control over one’s actions, and
useful experience [Csikszentmihalyi 1990].

Eye tracking is a commonly used psychophysiological technique
measuring the level of immersion. In particular, findings indicate that
an increase in immersion causes a significant increase in median star-
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tle eyeblink amplitudes [Parsons et al. 2009]. The authors contend that

“high-immersion” scenarios evoke a stronger physiological reaction
than “low-immersion” scenarios. In immersive learning environments,
an individual’s number of fixations per second decreases, as their at-
tention becomes more focused [Jennett et al. 2008].

Cognitive load Multisensory and interactive experiences offered by immersive envi-
ronments can cause cognitive overload. High levels of cognitive load
caused by irrelevant cognitive processing may have a negative impact
on learning. Electroencephalography, including EEG signals based
on event-related potentials, is the most objective measure of cogni-
tive load [Sterman, Mann 1995; Gerjets et al. 2014; Muhl, Jeunet, Lotte
2014; Kumar, Kumar 2016].

Anincrease in functional brain activity (intense attention or mental
effort) suppresses a-band EEG oscillations, stimulating irregular and
low-amplitude activity instead. Physiologically, this response is inter-
preted as desynchronized neural activity and is referred to as “neural
desynchronization” or “arousal”, depending on the context in which it
is recorded. Arousal occurs as a response to a new factor in the en-
vironment that requires a different level of orientation [Danilova 2001,
Zenkov 2001]. A few studies using digital filters and computer analysis
of EEG signals have recorded a special type of activity in the 2 band
(35-45 Hz) associated with cognitive processes, in particular active
attention and sensorimotor integration [Danilova 2001]. Therefore, typ-
ical changes in EEG patterns reflecting the dynamic changes in brain
cortex activity may be recommended for use as indicators of mental
processes corresponding to the absorption of new information, which
is also true for immersive environments.

Eye movement-based analysis of cognitive load [Goldberg, Kot-
val 1999] reveals a number of patterns. First, more difficult processing
is associated with fewer fixations (the brain cannot search for a target
when busy doing a cognitive task). Second, longer fixation duration is
associated with higher cognitive load (the user spends too much time
processing). Third, higher ratios of time spent processing (fixation) to
time spent searching (saccade) correlate with higher cognitive load
in virtual environments.

Therefore, eye tracking in instructional design allows analyzing
and directing the learner’s attention, minimizing the distractions, and
measuring the learner’s attention to and interest in specific content
elements in order to improve learning effectiveness.

Emotional Emotions exert an essential influence on perception, decision mak-
response ing, attention, memory and other cognitive processes that are criti-
cal for learning. Automated emotion quantification and recognition is
called affective computing. This methodology combines knowledge
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from psychophysiology, computer science, biomedical engineering
and artificial intelligence. Two approaches to emotion modelling have
commonly been proposed in psychology: discrete and dimension-
al models. The former posits the existence of small innate sets of ba-
sic, universally expressed emotions, such as happiness, anger, irrita-
tion, etc. Dimensional models consider a continuous multidimensional
space where each dimension stands for a fundamental property com-
mon to all emotions. Two of the most accepted dimensions are va-
lence (i. e. pleasure, positive versus negative affect) and arousal (low
versus high level of activation).

The past two decades have seen the arrival of new neuro- and psy-
chophysiological techniques for studying emotional processing and
its neural correlates. Several computational methods for emotion rec-
ognition based on variables associated with the central nervous sys-
tem have been proposed, the most widespread one being EEG, which
allows measuring emotion valence and intensity. A wider class of af-
fective computing methods are based on changes in the autonom-
ic nervous system. These include heart rate variability (HRV) analysis,
electrocardiography (ECG), electromyography (EMG), electrodermal
activity (EDA), eye tracking, and facial expression coding.

Combinations of methods provide more reliable and objective
data. For instance, a new methodology for the automatic assessment
of emotional responses based on ECG, EDA and respiration activi-
ty (RSP) was proposed. Results show that, when nonlinearly extract-
ed features are used, the percentages of successful recognition dra-
matically increase [Valenza, Lanata, Scilingo 2012]. Another emotion
recognition system based on physiological signals uses ECG and RSP
data [He, Yao, Ye 2017]. In this study, a support vector machine (SVM)
method was applied, which achieved a recognition accuracy of 81.82,
63.64, 54.55, and 30.00% for joy, sadness, anger, and pleasure, re-
spectively. An emotion recognition system for affective states involv-
ing the recording of EEG and ECG signals was proposed, the model’s
accuracy being 75.00% along the arousal dimension and 71.21% along
the valence dimension [Marin-Morales et al. 2018].

Emotion recognition using eye tracking is largely based on meas-
uring variations in the diameter of the pupillary aperture of the eye
(pupillometry) [Granholm, Steinhauer 2004; Steinhauer et al. 1983].
Pupil dilation is normally associated with viewing pleasant pictures
[Bradley et al. 2008]. However, not only emotion or sympathetic acti-
vation in response to stress, but an increase in cognitive load, atten-
tional allocation or working memory maintenance as well can result in
pupil dilation.

Facial coding is based on specific motion recognition and iden-
tification algorithms. Facial coding technology normally implies an
algorithm of three steps: (i) automatic face detection using the Vi-
ola—Jones cascade classifier; (ii) detection of characteristic facial fea-
tures within the detected face using such landmarks as eyes, eye and
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Table 3. An example of presenting the output of an emotion
recognition algorithm (Microsoft Azure)

Numeric values Interpretation

Output 1: Anger

0.001000087;0.050074505;0;0;0.001000474; True; Contempt

Output 2: Disgust

0;0;0;0;0,8; True; Fear

Output 3: Happiness

0;0;0;0;0; False True—data recorded
False—data not recorded

*identification of the respective emotion in a photo corresponds to a value between 0 and 1.

mouth corners, nose tip, mouth shape, etc.; and (iii) identification of
characteristic features, or translation of facial features into metrics
[Yarosh et al. 2020]. An example of this technology is Microsoft Azure
(Table 3), which offers cloud-based algorithms for face detection, rec-
ognition and analysis [Eremenko, Ulanovskaya 2020].

Emotion recognition based on facial coding has been quite a suc-
cess. For example, matching scores of 89% were reported for recog-
nition of facial expressions when validating FaceReader?, automated
facial coding software [Lewinski, Uyl, Butler 2004].

Social interaction “Eye-to-eye” interaction is a critical component of learning that can
make statements sound more approving, supportive or credible.

There has been little research on social interaction in VR learning
environments. Most of the available studies explore social interac-
tion in online games or in “communication” with computer avatars as
well as the perception of avatars, e. g. the influence of the type of op-
ponent in video games (computer, friend, or stranger) on presence,
emotional reactions and threat and challenge appraisals [Ravaja et al.
2006]. Analysis of EDA and facial EMG activity as well as self-report-
ed perceptions indicate that playing with a friend elicits more arousal
and positive valence than playing with a stranger. The presence of an-
other person increases player involvement and enthusiasm, prompt-
ing them to choose a higher level of difficulty.

Psychophysiological methods have been used to examine so-
cial interaction involving three-dimensional digital human representa-
tions—virtual human avatars or computer “agents”. In particular, in-
terpersonal distance was found to be regulated by participant gender,
perceived avatar gender, and mutual gaze behavior [Bailenson, Blas-

3 https://www.noldus.com/facereader
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covich, Beall 2003]. The authors introduced the concept of “digital
chameleon” (the chameleon effect): participants showed more prefer-
ence to and kept the smallest interpersonal distance with the avatars
that mimicked their own nonverbal behavior. People were also more
likely to choose to be represented by anthropomorphic avatars that
matched their gender and race [Nowak, Rauh 2005].

VR sickness Learning content of poor quality inhibits the absorption of education-
al material. In extreme cases, it causes VR sickness (cybersickness),
which may involve dizziness, nausea, high blood pressure and in-
creased heart rate. A questionnaire proposed to measure cybersick-
ness consisted of 16 questions about symptoms, which were divided
into three main categories: (1) nausea (general discomfort, increased
salivation, sweating, nausea, difficulty concentrating), (2) oculomo-
tor symptoms (general discomfort, fatigue, headache, eyestrain, dif-
ficulty concentrating, blurred vision); and (3) disorientation (difficul-
ty focusing, nausea, blurred vision, dizziness with eyes open/closed)
[Kennedy et al. 1993].

Post-tests are used to assess the overall body reaction to virtual
learning content, and psychophysiological methods allow identifying
what exactly and when caused the discomfort and symptoms of cy-
bersickness. This is achieved by monitoring the EDA signals, hemod-
ynamic metrics (blood pressure and heart rate), and respiratory rate
and rhythm. Symptoms of cybersickness and changes of brain region-
al activity were investigated using EEG-based source localization, be-
fore and after a VR experience involving a smartphone-assisted head
mount display [Kim et al. 2019].

Hemodynamic metrics are good indicators of stress. For example,
an analysis of systolic and diastolic blood pressure as well as heart
rate before and after a VR and hypermedia-based learning experience
revealed an increase in blood pressure in VR learning environments,
which may indicate an increased sympathetic tone of the autonomic
nervous system that mediates response to stress—in this case a new
format of learning. Meanwhile, learning in hypermedia-based environ-
ments, more familiar to students, showed a decrease in blood pres-
sure, which may indicate less strain in the sympathetic division of the
nervous system [Astafurov et al. 2020].

Neurophysiological techniques have been applied successfully in
instructional design. Assessment of the learning content may be per-
formed before, during and after the interaction, which is an undenia-
ble advantage of such methods.

Table 4 presents the most accessible tools for neurophysiological
research—metrics and their interpretation.

Therefore, objective psychophysiological methods can be used to
achieve strategic and tactical goals in VR instructional design. Stra-
tegically, they allow evaluating the feasibility of innovative education-

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 207-231



https://vo.hse.ru/data/2017/12/20/1159981508/Klyachko.pdf

Yu. Eremenko, O. Zalata
Psychophysiological Approaches to Instructional Design for Immersive Environments

Table 4. Methods and metrics of VR instructional design assessment.

measurement

¢ metrics (systolic and
¢ diastolic blood
i pressure, heart rate)

changes in blood pressure and heart rate
¢ (increased BP and HR)

Cognitive §Neurophysio-
and ogical
affective methods of ‘ : ;
processes : measurement : Metrics ¢ Interpretation ¢ Applications
Attention Video-oculog- Oculomotor activity metrics Managing the learner’s active
and interest : raphy prrm C | t . ) y t" d Ht : : attention to and interest in the
i Color c?n.ras Is are u.se od .emons rate learning content. The optimal
................................................... areas of visual atiention and fnterest response criteria include main-
 Time to first fixation ~ Describes the process of searching for ~  tained interest and patterns of
(TTFF) the area of interest, i. e. which parts of wsua! attention typical of effective
the visual stimulus are of priority to the learning
observer
Ratio of first fixation A short TTFF and a long first fixation
duration to TTFF duration indicate that the visual object is
highly attractive
Saccades The number of saccades increases when
viewing uninteresting content [Grobelny
et al. 2006]
Fixations Refixations indicate the number of times
the person revisits the area of interest
¢ A low blink rate indicates a high level of
concentration [Yarosh et al. 2020]
EEG Changes in the Theta rhythm is used to measure the
typical EEG power level of interest in the presented material
spectral frequencies
Emotions Automated Metrics for the Identification of emotions: joy, fear, Modelling the desired emotional
facial coding automatic emotion anger, surprise, contempt states in learning
recognition based on
analysis of typical
facial features
Cognitive EEG : Changes in the ¢ Indicators of cognitive processes: neural : Achieving an optimal level of
load typical EEG power desynchronization; increase in the cognitive load for VR learning
spectral frequencies i high-frequency bands of the EEG power environments.
spectrum (beta-1 and beta-2 rhythms) Neural desynchronization is
Video-o | O """ I """"""""""" T - - - - considered the criterion for optimal
S . TESPONSE N EEG pattemns of
L A . .
. rapy Fixations Duration of fixation is dependent on how  learners in immersive environments
easy or difficult the display is to process
[Renshaw et al. 2004].
The number of fixations increases in high
cognitive load scenarios [Grobelny et al.
2006]
Pupillary response Pupil dilation is associated with higher
cognitive load [Poole, Ball, Phillips 2006]
VR sickness : Hemodynamic : Emotional stress assessment based on Identifying and preventing the

symptoms of VR sickness in

i immersive learning environments.

A maximum increase of 10% in heart
i rate and blood pressure is
considered the criteria for optimal
hemodynamic response
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al technology and discriminating between efficient learning tools and
fashion statements. Tactically, psychophysiological techniques may
be used for elaborating the fundamental principles of effective VR in-
structional design, assessing the level of physical and psychological
comfort in immersive environments with the help of various devices,
and analyzing the individual behavior of students in VR learning envi-
ronments.

Conclusion This review of literature on the impact of virtual environments on learn-
ing effectiveness shows that the study of such VR parameters as pres-
ence, interactivity, social interaction and multisensory stimulation
should be focused on assessing the quality of knowledge acquired
in such environments as well as the risks of experiencing cybersick-
ness symptoms.

Objectiveness in assessing the impact of immersive environments
on the quality of learning can be provided by a broad range of psycho-
physiological measures (eye movement tracking, electroencephalog-
raphy, electrocardiography, electromyography, functional magnet-
ic resonance imaging, etc.) and physiological parameter monitoring
in field experiments. It may be recommended to record a minimum of
three vital signs reflecting the level of active attention, cognitive load
and the risks of experiencing VR sickness symptoms to optimize psy-
chophysiological observations.

VR instructional design assessment using objective psychophys-
iological methods at the stage of development will contribute to the
integration of state-of-the-art technology in online education and im-
prove learning effectiveness.
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Abstract Teachers play a key role in achieving the national policy goals in secondary
education, in particular in improving students’ outcomes. The ongoing changes
of the recent years inevitably affect the functions and working conditions of
school teachers. Surveys of teachers’ perceptions of self and of the current si-
tuation and development prospects in secondary education should become a
required element in the design of national education policies.

This study was based on the results of the Monitoring of Secondary Edu-
cation conducted by the Center for Lifelong Learning Economics (Institute of
Applied Economic Research, Russian Presidential Academy of National Eco-
nomy and Public Administration) in Novgorod Oblast, Nizhny Novgorod Oblast
and Tula Oblast in 2020. The survey was administered in early March, prior to
the emergency transition to remote online education due to the SARS-CoV-2
pandemic. For this reason, the article reflects little to no transformations in tea-
chers’ perceptions of their jobs and labor conditions caused by the rapid tran-
sition to a different format of teaching. At the same time, the monitoring re-
sults can serve as a baseline for analyzing the post-COVID developments in se-
condary education.

Despite the government’s measures to refresh the teaching staff in schools,
nothing has changed significantly in this regard so far. Teachers often resist
massive refreshment initiatives, arguing that such changes would degrade the
overall level of teaching competencies within the institution. Young teachers, in
their turn, are increasingly more likely to be mismatched to their jobs, looking
for additional sources of income within or outside the system, and ready to wit-
hdraw anytime. Attraction of youth to school teaching careers should thus be
accompanied by managerial solutions for improving school effectiveness in the
context of staff refreshment.

Keywords Monitoring of Secondary Education, sociological study, secondary (school)
education, teachers, occupation.
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Abstract. Reformation of female edu-
cation in Russia in the mid-19th century
led, among other things, to further evo-
lution of closed class-selective wom-
en’s institutes of the boarding school
type that provided secondary, religious,
and secular education of girls. Histor-
ical documents and archival sources
are used in this article to describe the
organization and content of learning in
Emperor Nicholas | Orenburg Women’s
Institute, the largest institution of girls’
secondary education in the vast Oren-
burg Governorate at the end of the 19th
century. Institute education had a con-
siderable social value for girls from civil
and military middle-class families in the
cities and remote suburbs of Orenburg

Governorate, as it allowed them not only
to acquire general knowledge but also to
develop teaching skills that they could
use to make a living. Evidence is provid-
ed that, given the local context, Emperor
Nicholas | Orenburg Women'’s Institute
matched most of the criteria of the insti-
tute education model typical of pre-rev-
olutionary Russia, which transformed
in response to society’s demands con-
cerning female education. Discontinu-
ous interest, insufficient elaboration of
the problem, and historical oblivion of
valuable local history materials dictated
the need to crane out a body of archival
sources and reconstruct the process of
creating a unique educational phenome-
non, which Emperor Nicholas | Orenburg
Women'’s Institute came to be.
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sian Empire, socialization of female stu-
dents, Emperor Nicholas | Orenburg
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The first half of the 19th century was marked by a key process in the
life of Russian society—formation of a single educational space em-
bracing the European and Asian parts of the vast empire. Female sec-
ondary education, represented by institutes for noble maidens, also

Translated
from Russian by ~ Underwent a major change. First, institutes of that type expanded dra-
. Zhuchkova.  matically in number and geography: “gradually, under imperial patron-
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HISTORY OF EDUCATION

age, arose new cradles of maidens’ education in Russia, even in its
most remote corners.”! Under the auspices of Empress Maria Feodor-
ovna, institutes for noble maidens were springing up abundantly across
the empire in the late 18th—first half of the 19th century, depriving Pe-
tersburg and Moscow of their monopoly in female secondary education.

Second, the very concept of female education was radically re-
valued during the period specified. Catherine the Great and Empress
Maria Feodorovna had different views of the purpose and ultimate
goals of female education. Catherine the Great’s perspective was
national and large-scale; eager to make women educated and use-
ful members of society, she tried to provide “not only upbringing but
also education—general, not confined to any specific ‘female’ pur-
poses.” [Likhacheva 1899:131 (P. 1)] Meanwhile, the goals pursued by
Maria Feodorovna were short-term, more narrow and utilitarian. Spe-
cifically, women'’s institutes were meant to raise “good wives, mothers
and housewives”, who had “no need for sciences or scholarly knowl-
edge”, so the “institutes turned into vocational institutions of female
education.” [Kapterev 1915:245-246] Education obtained by institute
graduates was supposed to be regarded as perfectly complete. The
idea of self-education and mental development of girls and women
was persistently eradicated from the concept of education. As Ele-
na Likhacheva points out, “this aspect was important for achieving
the main goal of female education organization, but it was not given
top priority by the early initiators of women'’s institutes. Empress Ma-
ria never expressed even a hint of such an attitude in her numerous
letters and instructions to headmistresses. The thought <...> of ben-
eficial effects of a knowledge-fed mind never came to her, and the di-
rection that she gave to female education took firm roots across the
institutes for a long time.” [Likhacheva 1899:234 (P. 2)]

Third, the organization of institutes became unified; “while the gov-
ernorate institutes were mainly organized by the example of Moscow
and Petersburg, although having no unity in their standards either and
going by individual rules of various recency, the establishment of nu-
merous new Institutes unveiled the need for introducing a stable uni-
fied order across all institutions of female education.”?

Fourth, women’s institutes became not just the focus of govern-
mental attention but part of national education policy, which sought to
satisfy the demand for education not only among hereditary and per-
sonal nobility but also among the Third Estate (guild, citizens of honor
and burghers), low-income families and children left without parental
care for whatever reason.

1 Board of Trustees’ Publishing House (1854) Obozrenie uchrezhdeniy imper-
atritsy Marii v 25-letie, s 1828 po 1853 g. [Review of the Institutions of Em-
press Maria in 25 Years, Between 1828 and 1853], St. Petersburg: Board of
Trustees’ Publishing House, p. 234.

2 Ibid.: 24-25.
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Fifth, by the 1870s, women’s institutes had gradually thrown off,
as a result of reforms, the shackles of severe social class and privacy
requirements inhibiting their development. The field became friendli-
er to teaching innovation; more focus came to be applied to the edu-
cational process; and an acute need for professional development of
students was discovered. A number of new initiatives were pioneered
by provincial institutes, such as the integration of advanced teaching
ideas, active involvement of private charitable foundations, expansion
of social composition of students, improvement of financial standing
by increasing the number of visiting and self-funded students, etc.

Historiography of women’s institute education of the first half of
the 19th—early 20th century in Russia is represented by a number of
sources. Below, the ones that served the basis for the subject of this
study will be overviewed.

The first and foremost source to mention is Elena Likhacheva’s
four-volume oeuvre [1899] embracing the genesis and evolution of
women’s institute education in Russia, beginning from the 1760s and
up until the cusp of the 20th century. Analyzing female education as
a cultural phenomenon, Likhacheva traces changes in the public de-
mand for women’s education: “in the judgments of contemporaries to
different eras of history of female education, the formula ‘well-man-
nered’ of Peter the Great’s age—or ‘nice, graceful and joyous’, some-
times accompanied by ‘educated’, of Catherine the Great’s times—
came to include increasingly more often ‘highly educated’ at the end
of the first third of our century.” [Likhacheva 1899:301 (P. 2)]. Likhache-
va’'s work is especially valuable for providing data on the organiza-
tion of women’s institutes in remote provinces of the Russian Empire,
where demand for female education was rather high.

Information on the arrangement, management and regulation of
various activities of women'’s institutes is contained in diverse norma-
tive factual documents: Collected Legislations of the Office of the In-
stitutions of Empress Maria, Statute of Institutions of Women’s Edu-
cation, Review of the Office of the Institutions of Empress Maria, and
others. An essential database for source study is provided in the work
of lvan Seleznev published to mark the 50th Anniversary of the Office
of the Institutions of Empress Maria, which encompasses unique ma-
terials and authentic documents capturing the educational process-
es of all institutions of female education that were under imperial pa-
tronage in 1828-1878.3

3 Seleznev I. (ed) (1878) Pyatidesyatiletie IV otdeleniya Sobstvennoy Yego Im-
peratorskogo Velichestva kantselyarii: [1828-1878]: khronika Vedomstva
uchrezhdeniy Imperatritsy Marii, sostoyashchikh pod neposredstvennym lkh
Imperatorskikh Velichestv pokrovitel’stvom [50th Anniversary of the Fourth
Section of His Imperial Majesty’s Own Chancellery: [1828-1878]: A Timeline
of the Office of the Institutions of Empress Maria under Immediate Patronage
of Their Imperial Majesties], St. Petersburg: V. Demakov’s Publishing House.
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From Maidens’
School to Emperor
Nicholas | Oren-
burg Women’s
Institute

Some axiological aspects of female education in pre-revolution-
ary Russia attract the research interest of a number of modern au-
thors. Eduard Dneprov and Raisa Usacheva analyze how the organi-
zation and content of female secondary education transformed in the
context of national reforms, turning it into an independent “education
industry”, within the framework of which the model of institute edu-
cation changed as well. With all the shortcomings, isolation from the
general education system and criticism from the 19th-century elite,
the authors point out, women’s institutes played a groundbreaking
role at some point of development: “For almost fifty years, the new
century would preserve the model of closed women'’s institute de-
signed by Ivan Betskoy and Catherine the Great as the only type of in-
stitution of female secondary education <...>—not only preserve but
also spread it over many governorates of Russia, having made its es-
sential amendments.” [Dneprov, Usacheva 2009:35]

A unique retrospective analysis of different aspects of female
education organization is provided in the cycle of works by Varvara
Ponomareva and Lyubov Voroshilova [2017]. Unfortunately, the histo-
ry of Emperor Nicholas | Orenburg Women’s Institute still remains out-
side the focus of attention of the local research community, with the
exception of some fragmentary publications.

This article aims at reconstructing the history of development of
female secondary education in Emperor Nicholas | Orenburg Wom-
en’s Institute in the second half of the 19th—early 20th century.

In the first third of the 19th century, Orenburg Governorate was a re-
mote militarized cross-border outskirt of the Russian Empire, a ter-
ritory of ethnic and religious heterogeneity partly inhabited by polit-
ical exiles. Men’s education had been institutionalized by the 1830s,
while the issues of women’s education remained unsolved, despite
the large size of the governorate.

An especially meritorious contribution in the foundation and or-
ganization of the first women’s (maidens’) school in Orenburg Gov-
ernorate was that of the military governor Paul Graaf van Suchtelen
(governed in 1830-1833), who considered it timely to establish one and
submitted a relevant claim to the emperor. Substantiating the need for
creating such schools, Maria Feodorovna would say that “the sover-
eign himself takes care of the fate of soldiers’ sons, but the destiny of
daughters is yet unattended.” [Likhacheva 1899:46 (P. 2)] Therefore,
schools for daughters of Semyonovsky, Jaeger and Moscow Guard
Regiment officers were opened in Peterburg in 1820, and schools for
daughters of lower-rank Black Sea Fleet officers were founded in Sev-
astopol and Nikolayev in 1826. At the request of the Governor Gener-
al of Orenburg, the project referred to as Resolution on a Special De-
partment for Raising Female Children at Neplyuev Military School was
approved and sanctioned by Emperor Nicholas I.
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December 6, 1832 is the official date of establishment of the “de-
partment for raising maidens”, which was named Orenburg Maidens’
School and classified as Category 3 educational institution “for daugh-
ters of lower-rank officers and poor parents of all ranks.”4 At the open-
ing ceremony, governor van Suchtelen underlined the significance of
having a maidens’ school in a remote province such as Orenburg Gov-
ernorate: “Citizens of Orenburg, write down the present date and the
present happening in the annals of your homeland <...> On this day,
the foundation is laid for the education of your cherished children.”s

At the early stage, the statute of the school was elaborated in ac-
cordance with the regulations of Petersburg schools for daughters of
guard regiment officers and maidens’ schools for daughters of low-
er-rank Black Sea Fleet officers “with modifications specific to the gov-
ernorate.”® According to the statute, Orenburg Maidens’ School was
established for children of all estates and “all free classes”, “whose
fathers served or currently serve as lower-rank officers of the Special
Orenburg Corps.” Additionally, it was “acceptable to admit children
from unorthodox families at the request of their parents or in case of
orphancy.”” Development and management of the female education
“department” was assigned to a committee consisting of the director
of Neplyuev Military School, reputable ladies and spouses of gener-
als doing military service in Orenburg.

The maidens’ school enrolled 50 girls aged 7 to 12. Students would
come to the school only to attend classes (boarding was not provid-
ed for). The term of education was not specified—qgirls would take ex-
ams every year and graduate upon completing all the courses. The list
of enrollees attached to van Suchtelen’s letter to St. Petersburg offers
insight into the social composition of the first intake: “33 out of 50 va-
cancies were filled by maidens of ‘military ranks’, from retired colonel
to orderly; the rest 17 came from families of “all free classes”—public
servants, burghers, a merchant of the 3rd guild, a dyak, and an eman-
cipated serf.”8

Category 3 educational institutions were supposed to teach only
“the subjects necessary for poor children, and all classes should have
a paramount focus on handicraft as the main professional purpose of
students in the future.” [Likhacheva 1899:43 (P. 3)]. Girls were taught a
basic set of disciplines, which included religious instruction, reading,
writing, Arithmetic Basics: Textbooks and Abacus, manufacturing of
clothes, gloves and shoes, embroidery, and other “useful handicrafts.”

4 State Archive of Orenburg Oblast (hereinafter “SAOQ”). Stock no 6, inv. no 5,
doc. no 10601/10, p. 1.

5 Vertousova E. (2006) Otvedi Bog bol’she vremeni... [May God Grant Us More
Time...]. Gostiny dvor, no 20, p. 283.

6 Russian State Historical Archive (hereinafter “RSHA”). Stock no 759, inv. no 4,
doc. no 1615, p. 15.

7 RSHA. Fund no 759, inv. no 8, doc. no 5, p. 196.

8 RSHA. Fund no 759, inv. no 8, doc. no 35, pp. 9-10 rev.
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The curriculum was getting more complicated throughout the 1840s
as new disciplines were introduced. The library holdings were replen-
ished with the magazines Detsky Alimanakh (Children’s Almanach),
Zvezdochka (Little Star), books A Journey Around the Globe, Col-
lected Works for Children, Prokopiy Lyapunov, textbooks and teach-
ing guides®.

In 1845, with the active participation of the Orenburg military gov-
ernor Vladimir Obruchev (governed in 1842-1851), the maidens’ school
became class-selective. As the Governor General noted, “maidens of
the lower class usually did not make use of the knowledge acquired
and turned to menial labor or trade, whereas maidens of the middle
class found the curriculum too elementary. Therefore, the number of
those willing to send their daughters to the school decreased among
the lower classes and increased among public servants because there
were no other educational institutions for girls in the region.”°

In 1847, at the request of Obruchev, the maidens’ school was re-
organized and received a “new structure”, and “the living and learn-
ing standards were brought into compliance with the general rules of
other institutions for noble maidens.” '' The educational institution for
daughters of field and company officers of the troops in the Orenburg
Defense Line and the Cossack troops, as well as civil officials doing
military service in the region, priests and merchants of the 1st guild
was intended to “consolidate and spread women’s education in the
region.” [Likhacheva 1899:33 (P. 3)]

At the end of 1849, Olympias Jacquesmond became the headmis-
tress of Orenburg Maidens’ Institute. It follows from the memoirs of
her son that the institute was in a deplorable state at that time: “The
students, up to forty in number, were nearly all rude, ill-mannered
Cossacks, pronouncing the unstressed ‘0’ as ‘0’ and often using ob-
scene language in conversation. The institute’s economy was based
on a trifling practice of saving firewood and soap <...> Organization
of educational affairs was also unsatisfactory. Teachers with no civil-
ian rank <...> were heavy-drinking and illiterate people who missed a
lot of classes during the school year.”'?

(e}

Printing and Lithography House of the Governorate Administration (1909) Sis-
tematicheskaya opis’ del arkhiva Orenburgskoy uchenoy arkhivnoy komis-
sii. Trudy Orenburgskoy uchenoy arkhivnoy komissii [Systematic Inventory
of the Archives of Orenburg Scientific Archive Commission. Proceedings of
Orenburg Scientific Archive Commission], Iss. 20, Orenburg: Printing and Li-
thography House of the Governorate Administration, p. 28.

10 SAQO. Fund no 6, inv. no 10, doc. no 362, p. 206.

11 Board of Trustees’ Publishing House (1854) Obozrenie uchrezhdeniy imper-
atritsy Marii v 25-letie, s 1828 po 1853 g. [Review of the Institutions of Em-
press Maria in 25 Years, Between 1828 and 1853], St. Petersburg: Board of
Trustees’ Publishing House, pp. 63-64.

Jacquemond P. (1905) Iz vospominaniy orenburgskogo starozhila [From the
Memories of an Old Orenburg Resident]. Istoricheskiy Vestnik / The Histor-
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Emperor Nicholas |
Orenburg Women’s
Institute: General
and Educational
Organization

The new headmistress was to change completely the education-
al and economic life of the institute. In 1850, a temporary preparato-
ry class was established at the institute with 30 vacancies for young
daughters of field and company officers of the Ural and Orenburg Cos-
sack Hosts. Through the efforts of Jacquesmond, the institute im-
proved its teaching, methodological, material and financial resources
and kept increasing the number of students, most of whom belonged
to nobility and, to a lesser extent, the merchant class. Geography of
student enrollment expanded significantly, covering not only Orenburg
Governorate but also Samara and Ufa Governorates, Turkestan, Tur-
gay and Ural Oblasts.

At Jacquesmond’s personal request to Empress Alexandra Fe-
odorovna, Orenburg Maidens’ Institute was renamed into Orenburg
Nicholas I Institute of Maidens’ Education and assigned Category
2 of institutions of female education by royal decree on October 13,
1855. The main goal of the reorganized women'’s institute was “to pro-
vide education to children of civil servants in remote steppe regions.”
[Likhacheva 1899:32-33 (P. 3)].

In 1880, the institute lost its status of a closed-type education-
al institution—in addition to 150 full boarders, it began to enroll day
boarders and visiting students's. Furthermore, the three-course pro-
gram with two-year courses in every subject was replaced with a sev-
en-course program with one-year courses.

Since the 100th anniversary of Nicholas |in 1896, the institute has
been known as Emperor Nicholas | Orenburg Women'’s Institute.

By the end of the 19th century, the institute had developed a sol-
id infrastructure. Its premises and holdings were estimated at several
million rubles and were of great value; its buildings and facilities had
all necessary amenities, including electricity, running water, a bath-
ing room, a laundry room, an ironing room, a dining room, an infirma-
ry, classrooms equipped with visual aids, an extensive library, rent-
free apartments for the headmistress and other staff, and a house
church. The institute disposed of 10.8 acres of land in Troitsk Uyezd
and 16 buildings.™

The organization and specifics of the educational process at Emper-
or Nicholas | Orenburg Women’s Institute are most fully reflected in
its admission documents and materials, student progress reports,
students’ credentials and certificates of graduation, and minutes of
meetings of the pedagogical council.

The following documents had to be submitted for admission:
“1) copy of father’s military service records (official list or certificate), if

ical Reporter, Vol. 100, April-June, p. 76.
13 SAOO. Fund no 11, inv. no 9, doc. no 21.
14 RSHA. Fund no 759, inv. no 32, doc. no 979.


http://vo.hse.ru/en/

HISTORY OF EDUCATION

any, as well as other legal acts indicating belonging to estates that en-
title maidens to apply to institutions of specific categories; 2) religious
certificates of legal birth and baptism; 3) medical certificate of health
and certificate of smallpox eradication or vaccination.”'s

Minimal skills and abilities were required from applicants for va-
cancies at the institute: knowledge of prayers, ability to read, write and
count, and speaking at least one foreign language?®.

The institute also accepted students transferred from institutions
of female education in other cities, such as Petersburg (Petersburg
Patriotic Institute), Moscow (Moscow Orphan Institute)'”, Samara and
Odessa’s.

Emperor Nicholas | Orenburg Women'’s Institute was assigned
Category 2 (1855) with less than 100 students enrolled, but this num-
ber was exceeded under various circumstances. Orenburg Maidens’
School barely had 40 studentsin 1832. In 1855-1856, there were 80 girls
including fresh enrollees. On December 17, 1866, standard enroliment
requirements for closed institutions of female education under the Of-
fice of the Institutions of Empress Maria was imperially established, in
compliance with which the institute’s maximum enrollment was set at
75 (while in reality it had 83 students)'®. “There were 75 girls enrolled,
of whom 20 were self-funded and the others were full boarders,”20 in
1868, 167in18902',202in 1913, 209in 1916, and 222in 1917.In 1918, the
women’s institute took care of 200 orphaned and half-orphaned girls
and had around 50 visiting students?2.

15 K. Shtremer’s Printing and Lithography House (1884) Ustav zhenskikh ucheb-
nykh zavedeniy Vedomstva uchrezhdeniy imperatritsy Marii, vysochayshe
utverzhdenny 30 avgusta 1855 g. S posleduyushchimi dop., izm., tsirkulyar.
rasporyazheniyami i predpisaniyami po 1yanv. 1884 g. [Charter of Institutions
of Women’s Education under the Office of the Institutions of Empress Maria,
Imperially Approved on August 30, 1855, with Subsequent Additions, Amend-
ments, Circular Orders and Instructions up to January 1, 1884], St. Peters-
burg: K. Shtremer’s Printing and Lithography House, § 66, p. 23].

18 Orenburg Governorate Publishing House (1868) Spravochnaya knizhka Oren-
burgskoy gubernii na1868 g. Pravila priema devits v Orenburgskiy Nikolaevs-
kiy institute [Reference Book of Orenburg Governorate for 1868: Rules for
Admitting Maidens to Emperor Nicholas | Orenburg Institute], Orenburg:
Orenburg Governorate Publishing House, § 8, p. 19].

17 SAOO. Fund no 87, inv. no 1, doc. no 21, p. 3.

18 SAQO. Fund no 87, inv. no 1, doc. no 21, p. 15.

19 Orenburgsky Listok, June 9, 1885, no 25, p. 3.

20 Orenburg Governorate Publishing House (1868) Spravochnaya knizhka Oren-
burgskoy gubernii na1868 g. Pravila priema devits v Orenburgskiy Nikolaevs-
kiy institute [Reference Book of Orenburg Governorate for 1868: Rules for
Admitting Maidens to Emperor Nicholas | Orenburg Institute], Orenburg:
Orenburg Governorate Publishing House, § 2, p. 18.

Orenburg Governorate Publishing House (1892) Statisticheskiy ocherk Oren-
burgskoy gubernii [A Statistical Review of Orenburg Governorate], Oren-
burg: Orenburg Governorate Publishing House, p.17.

22 SA0O. Fund no 87, inv. no 1, doc. no 24, p. 40.

2

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 250-272



https://vo.hse.ru/data/2017/12/20/1159981508/Klyachko.pdf

M. Varavva
Emperor Nicholas | Orenburg Women’s Institute in the Second Half of the 19th—Early 20th Century

Emperor Nicholas | Orenburg Women'’s Institute was under the ju-
risdiction of the Office of the Institutions of Empress Maria, whose fun-
damental principle was, “Poverty gives priority right for full boarding at
the expense of the crown”. That is to say, such institutions raised and
educated not only self-funded girls but also state-funded students—
daughters of military men, disabled veterans and officers’ widows, as
well as orphans.

Children of hereditary nobles had the preferential right to study
at the institute at public expense, but there was a competition for
tuition-free places. Applicants did not take exams but were select-
ed randomly. In 1916, for example, “an orphan vacancy was filled by
the 6th-grade student Anna Yepaneshnikova, and one state-funded
half-orphan vacancy fell to the lucky lot of the maiden Maria Loshka-
reva.”23

Archival documents indicate that the institute’s finances for ed-
ucation of “deficient” students were not restricted to state alloca-
tions but also included a variety of ministry scholarships and inter-
est on charitable funds donated and bequeathed to the institute by
individuals or organizations. In February 1904, for example, the Nata-
lia Khondzynskaya Scholarship was established with the capital that
Khondzynskaya donated to the institute?4. A special category of stu-
dents were eligible for scholarships of the Ministry of War and mili-
tary committees as well as funding from the host and order?> capitals.
For instance, Tatyana Isaenko, daughter of a lieutenant yesaul of the
Orenburg Cossack Host, had her education funded by donation capi-
tal?6; Raisa Lysova, daughter of a retired sotnik, was awarded the Alex-
eev Military Committee Scholarship; Iraida Grigorovich was admitted
in 1916 under His Majesty the Emperor Scholarship?’; “students E. Be-
linskaya, E. Belyaeva and A.Yemelyanova were sponsored by the Gov-
ernor General of Turkestan, and V. Timofeeva was granted the Widow
Jonas Scholarship.”28

On December 2, 1882, the Military Council’s imperially approved
Regulations On Withdrawal of Scholarships for Daughters of the Ural
Host at Nicholas | Institute resolved the following: “1) scholarships allo-

23 SAOO. Fund no 87, inv. no 1, doc. no 15.

24 State Publishing House (1913) Sobranie uzakoneniy Vedomstva uchrezhdeniy
imperatritsy Marii. T. V. Tsarstvovanie gosudarya imperatora Nikolaya Vtorogo.
Kn. 4. NeNe 2018-2646. S1 yanv. 1904 g. po 30 dek. 1906 g. [Collected Leg-
islations of the Office of the Institutions of Empress Maria. Vol.V: The Reign
of His Majesty Emperor Nicholas Il, Book 4, nos 2018-2646, January 1, 1904—
December 30, 1906], St. Petersburg: State Publishing House, p. 60.
Holders of Russian imperial and royal awards (orders) were required to make
contributions to form an order capital to be spent on charitable affairs and
education of “deficient” chevaliers’ daughters in women’s institutes.

26 SAOQO. Fund no 87, inv. no 1, doc. no 15.

27 SAOO. Fund no 87, inv. no 1, doc. no 19.

28 RSHA. Fund no 759, inv. no 56, doc. no 218, pp. 21-23.
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cated for the Ural Cossack Host at Nicholas | Institute shall be gradual-
ly withdrawn as the current scholarship holders complete their cours-
es; 2) the amount withheld from the funds currently allocated for the
maintenance of daughters of military fathers in the named institute as
well as the entire amount as the scholarships have been withdrawn
completely shall be used to reinforce the special funds of Ural Gym-
nasium for Military Daughters.”2® As Ponomareva notes, “by its type,
Orenburg Women'’s Institute was a peripheral educational institution,
just like the institutes of the Don and Kuban Cossack Hosts locat-
ed in areas remote from the center, populated by poor and low-ed-
ucated people. However, the Don and Kuban institutes were partially
sponsored by the Cossacks and were governed with the participa-
tion of the Cossack elite. The Cossacks of Southern Russia were set-
tled on fertile lands and paid a land tax to support their own women’s
institutes, whereas the Ural Cossacks had no such favorable condi-
tions and could not afford such expenses.” [Ponomareva 2018:351]
Still, funding continued to be procured, and 19 vacancies were opened
at the institute for daughters of the Orenburg Cossack Host in 1891
[Starikov 1891: 59]. In 1893, the institute had no students from among
the military Cossack class funded at the expense of the crown; ten
girls were sponsored by the host capital, and ten more, by their par-
ents and public funds®®. In 1918, the lieutenant colonel of the Orenburg
Cossack Host decided to allocate 75 scholarships of 1,000 rubles year-
ly to daughters of Cossacks?'.

During World War I, “up to 70% of students were daughters of of-
ficers and Cossacks fighting at the Austrian-German front who were
exempted from tuition and maintenance fees or were granted various
scholarships for the period of war. Ten students were fully state-fund-
ed, 21 had scholarships from the Ministry of War, 11 were sponsored
by the Orenburg Cossack Host, one by the headquarters of Turke-
stan Military District, four by the Governor General of Turkestan, six
by Emperor Alexander | Committee and Alexeev Committee, seven by
the Special Border Guard Corps, and 15 by other organizations and in-
dividuals32. There was a significant increase in the number of parents
applying for tuition fee deferral during that period, as the financial sit-
uation of many families worsened radically. Starting with the end of
1914, the institute’s admission documents feature more and more ap-

29 State Publishing House (1895-1916) Sobranie uzakoneniy Vedomstva uchrezh-
deniy imperatritsy Marii. T. IV. Tsarstvovanie gosudarya imperatora Aleksan-
dra Tretyego. Kn. 1. S1 marta 1881 g. po 31 dek. 1885 g. [Collected Legisla-
tions of the Office of the Institutions of Empress Maria. Vol. IV: The Reign of
His Majesty Emperor Alexander Ill, Book 1, March 1, 1881-December 31, 1885],
St. Petersburg: State Publishing House, no 219, pp. 249-250.

30 Orenburgskie Gubernskie Vedomosti, July 7, 1895, no 12, pp. 5-6.

31 Report of the Military Government of the Orenburg Cossack Host to the Emer-
gency Cossack Assembly dated September 19, 1918 [no place, 1918], p. 47.

32 SAOO. Fund no 87. Dep. 1, doc. no 24, p. 41.
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plications from officers of the army’s combat forces and World War |
veterans or their widows asking to enroll their daughters in vacancies
funded by the crown.

A relatively small percentage of students had their studies fund-
ed by parents or benefactors. The size of boarding fee depended on
the category and location of the educational institution33. For instance,
the 1868 Rules of Admission to Emperor Nicholas | Orenburg Wom-
en’s Institute set the following tuition fee rates: “130 rubles per year for
boarders funded by institutional grants and His/Her Imperial Majesty
Scholarships; and 90 rubles per year for maidens sponsored by indi-
viduals. In addition, 30 rubles shall be charged from every newly-ad-
mitted boarder to cover the initial acquisition of clothing and equip-
ment.”34 By 1877, the tuition fee had increased to 150 rubles, and in
June 1885, the institute’s council brought to general notice that “on
the 30th day of May this year, His Majesty the Emperor decided, by
royal decree, to raise the yearly boarding fee at this institute from 150
to 250 rubles for each newly admitted boarder starting from the up-
coming academic year 1886.”3% By the outbreak of World War I, the
cost of a year of study was 180 rubles for 6th-graders and 460 rubles
for 7th-graders.”36

For all women’s institutes, in accordance with their category, the
Charter of the Office of the Institutions of Empress Maria introduced
uniform “special schedules for sciences, languages and arts taught,”
which included The Law of God, Russian, Pedagogy, Geography, His-
tory, French, German, Physics, Natural Science, Cosmography, Math-
ematics, Arithmetic, Hygiene, Drawing, Calligraphy, and Singing.
Points were also awarded for behavior and neatness.”3”

It was prescribed to complement the curriculum with “reading of
edifying books.” 38 To foster the development of mental abilities, liter-

33 K. Shtremer’s Printing and Lithography House (1884) Ustav zhenskikh ucheb-
nykh zavedeniy Vedomstva uchrezhdeniy imperatritsy Marii, vysochayshe
utverzhdenny 30 avgusta 1855 g. S posleduyushchimi dop., izm., tsirkulyar.
rasporyazheniyami i predpisaniyami po 1yanv. 1884 g. [Charter of Institutions
of Women’s Education under the Office of the Institutions of Empress Maria,
Imperially Approved on August 30, 1855, with Subsequent Additions, Amend-
ments, Circular Orders and Instructions up to January 1, 1884], St. Peters-
burg: K. Shtremer’s Printing and Lithography House, Supplements to § 42,
p.108].

34 Orenburg Governorate Publishing House (1868) Spravochnaya knizhka Oren-
burgskoy gubernii na1868 g. Pravila priema devits v Orenburgskiy Nikolaevs-
kiy institute [Reference Book of Orenburg Governorate for 1868: Rules for
Admitting Maidens to Emperor Nicholas | Orenburg Institute], Orenburg:
Orenburg Governorate Publishing House, § 2, p. 18.

35 Orenburgsky Listok. June 1, 1885, no 24, p. 3.

36 SAOO. Fund no 87, inv. no 1, doc. no 1.

87 SAOO. Fund no 87, inv. no 1, doc. no 9, p. 3.

38 K. Shtremer’s Printing and Lithography House (1884) Ustav zhenskikh ucheb-
nykh zavedeniy Vedomstva uchrezhdeniy imperatritsy Marii, vysochayshe


http://vo.hse.ru/en/

HISTORY OF EDUCATION

ary taste and interest in reading among students, the institute provid-
ed a library “with a judicious selection of books,” subdivided into the
student library (2,698 books and 3,522 volumes) and the fundamen-
tal library (976 books and 3,942 volumes). To replenish its holdings on
a regular basis, the library had subscriptions for such magazines as
Zhenskoe Obrazovanie (Women’s Education), Semya i Shkola (Fam-
ily and School), Niva, Russkaya Muzykalnaya Gazeta (Russian Musi-
cal Newspaper) and Nauchnoe Obozrenie (Scientific Review) as well
as periodicals in Russian, French and German?2.

Even though Nicholas | Orenburg Women'’s Institute was a provin-
cial educational institution, it could compete with the most famous in-
stitutions of Moscow and Petersburg in terms of equipment with visual
aids, maps, models, mechanisms and devices in every discipline. The
institute’s solid teaching and methodology base is reflected in a mul-
ti-page archival inventory of available teaching guides, scale models,
maps and atlases. There were 40 to 60 units of various devices and
instruments for a variety of topics in Physics, Chemistry, Natural Sci-
ence and Cosmology, including a centrifugal machine, an apparatus
to explain oblateness of the Earth, a Quincke device for demonstrat-
ing pendulum oscillation, a dynamometer, a Baume hydrometer, a
magic lantern, a carbide lamp, an image projector, a model of a steam
engine, a Kolbe’s electroscope, a model of a telegraph key, a telluri-
on, a raised relief world globe, a collection of minerals, cosmograph-
ic charts, etc.40 The first impressions of classroom equipment at the
institute are captured in the memoirs of its student Anna Borodina:
“I remember the first day of my stay [at the institute.—Author’s note]
<...> | was taken up a wide marble staircase covered with a carpet to
the second floor and into a classroom. There were icons hanging in
the corner, beautiful kerosene lamps under the ceiling, tall book cab-
inets with educational supplies and aids along the walls, various phys-
ics and geography instruments on the tables, and stuffed birds of all
kinds on the tall cabinets <...> As | found out later, that was the class-
room of Physics and Biology, and that was also where | saw a world
globe for the first time. Equipment of regular classrooms was much
more modest.”#!

The first subject on the curriculum was The Law of God and Cat-
echism. Alexandra Tsaritsyntseva, a graduate of the institute and

utverzhdenny 30 avgusta 1855 g. S posleduyushchimi dop., izm., tsirkulyar.
rasporyazheniyami i predpisaniyami po 1yanv. 1884 g. [Charter of Institutions
of Women'’s Education under the Office of the Institutions of Empress Maria,
Imperially Approved on August 30, 1855, with Subsequent Additions, Amend-
ments, Circular Orders and Instructions up to January 1, 1884], St. Peters-
burg: K. Shtremer’s Printing and Lithography House, Chapter V, § 105, p. 31].

39 SAOO. Fund no 87, inv. no 1, doc. no 9, p. 3.

40 SAQO. Fund no 87, inv. no 1, doc. no 18, pp. 61-93.

41 Bobrova E. (2015) “Sred’ shumnogo bala...” [Amidst the Noisy Ball...]. Gosti-
ny Dvor, June 21. Available at: http://orenlit.ru

Voprosy obrazovaniya / Educational Studies Moscow. 2020. No 4. P. 250-272



https://vo.hse.ru/data/2017/12/20/1159981508/Klyachko.pdf
http://orenlit.ru

M. Varavva
Emperor Nicholas | Orenburg Women’s Institute in the Second Half of the 19th—Early 20th Century

daughter of Pavel Korelin, colonel of the Orenburg Cossack Host,
notes: “The juniors studied The Law of God—prayers and their mean-
ing, church holidays, some parables from the Gospel; the seniors
studied church service from A to Z, its meaning and significance. We
were taught by Father Dmitry Kononov, a protoiereus, who also served
in our house church. Every day began with morning prayers and end-
ed with evening prayers. We especially loved singing in the institute’s
church choir. Church singing was taught by the priest John Solomin,
who had a court chapel certificate.”4?

Curricula were designed to allow for the heterogeneous religious
composition of the students, as there were Orthodox as well as Catho-
lic, Lutheran and Mohammedan (Muslim) girls. “Beginning from the
20th century, daughters of Old Believers were admitted to the insti-
tute as well.” [Ponomareva 2018:351] In addition to an Orthodox priest,
there were also a Roman Catholic priest and a Lutheran pastor to
teach The Law of God. Maidens of “other faiths” were “not to be forced
to attend classes where the Christian Law of God was taught,”43; “any
forceful attempts to convert Mohammedan girls to Christianity should
be avoided.”#4

The institute paid much attention to teaching the Russian lan-
guage. In the introductory note to the Russian course, the Charter of
Women’s Educational Institutions postulates: “The task of the teach-
er of the Russian language <...> is not only to convey the content of
what has been read but also to explain the structure and to point to
logical connections among different parts of the whole piece <...>to
give her moral and aesthetic evaluations, to develop students’ ability
to express their thoughts verbally and on paper correctly—not only in
terms of grammar but also in terms of logic,” “to cultivate <...> a pas-
sion for studying the historical development of the language and get-
ting to know the most outstanding literary oeuvres.”#5

42 Semenov V. (1997) Eshche raz ob Orenburgskom institute blagorodnykh de-
vits [Revisiting the Case of Orenburg Institute for Noble Maidens]. Gostiny
Dvor, no 5, p. 230.

43 RSHA. Fund no 759, inv. no 8, doc. no 35, p.199.

44 Seleznev |. (ed) (1878) Pyatidesyatiletie IV otdeleniya Sobstvennoy Yego Im-
peratorskogo Velichestva kantselyarii: [1828-1878]: khronika Vedomstva
uchrezhdeniy Imperatritsy Marii, sostoyashchikh pod neposredstvennym lkh
Imperatorskikh Velichestv pokrovitel’stvom [50th Anniversary of the Fourth
Section of His Imperial Majesty’s Own Chancellery: [1828—1878]: A Timeline
of the Office of the Institutions of Empress Maria under Immediate Patronage
of Their Imperial Majesties], St. Petersburg: V. Demakov’s Publishing House,
p.396.

45 K. Shtremer’s Printing and Lithography House (1884) Ustav zhenskikh ucheb-
nykh zavedeniy Vedomstva uchrezhdeniy imperatritsy Marii, vysochayshe
utverzhdenny 30 avgusta 1855 g. S posleduyushchimi dop., izm., tsirkulyar.
rasporyazheniyami i predpisaniyami po 1yanv. 1884 g. [Charter of Institutions
of Women'’s Education under the Office of the Institutions of Empress Maria,
Imperially Approved on August 30, 1855, with Subsequent Additions, Amend-
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Tsaritsyntseva’s memoirs give quite a comprehensive picture of
the institute’s methods of teaching Russian: “In the junior grades,
Russian was taught using the grammar textbook and chrestomathies;
senior students read and analyzed classics and got acquainted with
literary critics along the way, such as Pisarev, Dobrolyubov, and oth-
ers. We would write essays and abstracts, sometimes as part of other
courses; along with abstracts, we would do reports on the topic and
always debate with opponents (students argued about the literary
material read and learned). In the junior grades, we would write syn-
opses, prosify poems, take dictations; in the senior ones, we would
write compositions, the best ones to be read aloud to everyone. Mis-
takes—grammatical, stylistic and others—would be analyzed. Fic-
tion—French, German, Russian—would be borrowed from the insti-
tute library.”46

The institute library had a fundamental and sophisticated selec-
tion of methodology guidelines on teaching the Russian language and
literature, written by famous etymologists, linguists, professors and
academicians of philology departments of Russian universities as well
as the best practitioners specialized in Russian literature. To ensure
effective teaching in language and literature, the institute disposed of
oeuvres created by such masters of Russian philology and etymolo-
gy as Jonah Vertogradsky, Vyacheslav Voskresensky, Alexey Galak-
hov, Yakov Groth, Vasily Pokrovsky, Alexander Preobrazhensky, etc.4”

Nicholas | Orenburg Women'’s Institute attached particular impor-
tance to the development of oral and written communication skills in
“new” (European) languages. The most important method of teaching
foreign languages involved regular speaking practice based on lan-
guage immersion: students were requested to alternate German and
French every other day in conversations with teachers and govern-
esses, while speaking Russian was not allowed. The Office of the In-
stitutions of Empress Maria even pursued a more challenging goal in
teaching European languages, namely to promote comparative stud-
ies between foreign languages and Russian. “To achieve this goal,
our teachers of foreign languages should master the grammar teach-
ing techniques used by the best teachers of Russian, that is, to de-
scribe the etymological and syntactic features of the languages that
they teach.”48

ments, Circular Orders and Instructions up to January 1, 1884], St. Peters-
burg: K. Shtremer’s Printing and Lithography House, Supplementto § § 106,
108, pp. 225, 253].

46 Semenov V. (1997) Esche raz ob Orenburgskom institute blagorodnykh devits
[Revisiting the Case of Orenburg Institute for Noble Maidens]. Gostiny Dvor,
no 5, p.230.

47 SAOO. Fund no 87, inv. no 1, doc. no 18, p. 88-89.

48 K. Shtremer’s Printing and Lithography House (1884) Ustav zhenskikh ucheb-
nykh zavedeniy Vedomstva uchrezhdeniy imperatritsy Marii, vysochayshe
utverzhdenny 30 avgusta 1855 g. S posleduyushchimi dop., izm., tsirkulyar.
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Graduates of the institute spoke and wrote excellent French
thanks to the high level of teacher professional training. It was con-
sidered normal and even necessary for women'’s institutes to recruit
teachers, class mistresses and governesses from abroad. For exam-
ple, it follows obviously from the personal record (1909) of the teach-
er Johanna Paten that the institute hired a French woman to teach
French—that is, a native speaker of the target language.*® The teach-
er E. Gartier also had a brilliant education—she had completed a full
course of sciences at Emperor Nicholas | Petrograd Orphan Women’s
Institute and had diplomas of the Universities of Paris and Grenoble.5°

Teachers of women’s educational institutions had to meet rather
stringent requirements, which especially concerned professional skills
of subject teachers and governesses. Assessment criteria included
deep knowledge of the subject, pedagogical excellence, tact, respon-
sibility, and an exacting attitude to students. Personal and service re-
cords of some teachers preserved in the State Archive of Orenburg
Oblast indicate that many of them obtained education in the leading
Russian universities and pedagogical educational institutions of Pe-
tersburg, Moscow, Kiev, Riga, Pernau (Governorate of Livonia), Khark-
ov, Samara, Kazan and other major cities. For instance, it follows from
A.Ginalskaya’s credentials that she was awarded a first-class free art-
ist honors degree and was a member of the All-Russia Teachers Un-
ion.5?

Propagation of political opinions was radically suppressed at the
institute—not only teachers but also Orthodox and Catholic priests
were tested for loyalty by the administrators.52

A general idea of educational organization at Emperor Nicholas |
Orenburg Women'’s Institute is provided by the surviving academ-
ic reports, internal notes and administrative registers. For example,
the 1916/17 mid-year report compiled by V. Kazansky, collegiate coun-
cillor and chairman of the pedagogical council, contains a detailed
analysis of the educational process. In particular, the document says:

“Teaching in the first half of the 1916/17 academic year complied with
the schedule adopted by the Education Conference in its meeting on
August 20, 1916 as well as the curricula approved on July 16, 1911. Out of
the total of 209 students, three demonstrate excellent, 67 very good,
36 good, 21 satisfactory, and 72 unsatisfactory performance; the re-

rasporyazheniyami i predpisaniyami po 1yanv. 1884 g. [Charter of Institutions
of Women’s Education under the Office of the Institutions of Empress Maria,
Imperially Approved on August 30, 1855, with Subsequent Additions, Amend-
ments, Circular Orders and Instructions up to January 1, 1884], St. Peters-
burg: K. Shtremer’s Printing and Lithography House, Supplement to § 106,
p.229.

49 SAOO. Fund no 87, inv. no 1, doc. no 3.

50 SAOQO. Fund no 87, inv. no 1, doc. no 16.

51 SAOO. Fund no 87, inv. no 1, doc. no 20.

52 SAQO. Fund no 87, inv. no 1, doc. nos 16-17.
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Socialization of
Students of
Emperor Nicholas |
Orenburg Women’s
Institute: Class
Organization

maining ten have not been evaluated. The overall performance rate
of the institute in the first half of the 1916/17 academic year was 75.4%.
Classes began on August 23 and ended on December 17, which makes
85 school days in total. Scores obtained by every student during the
first semester are recorded in the designated Score Book. The non-at-
tendance rate was 6.4%.”%% Up until 1917, academic success of stu-
dents was assessed on a 12-point scale, where 12 = “excellent”; 11 =
“A-"; 9-10 = “good”; 7-8 = “satisfactory”; 6 = “mediocre”; 5 = “unsat-
isfactory”; and 1-4 = “very weak”. Scores below 7 suggested grade
retention. In 1917, institutions of women’s education switched to a
5-point student performance assessment scale.

World War | with its inevitable hardships, reduced food rations,
sharp deterioration in the financial standing of households and loss-
es of breadwinners had naturally negative effects on students’ perfor-
mance. Therefore, in 1915-1917, the administration of Emperor Nicho-
las | Women’s Institute provided assistance to low-performing girls
who could not complete the program because of being overage, or-
phaned, slow in development or insufficiently prepared or missing
classes due toillness. The measures taken by the management were
undoubtedly successful: for example, “in 1916, 57 students were taken
under supervision, of which 20 improved their results in three months;
in the second trimester of the 1916/17 academic year, 20 out of 46 stu-
dents improved; in the third trimester of 1917, 45 out of 57 improved.”5*

During the period analyzed—the second half of the 19th-early 20th
century—the future of women’s institute graduates was quite a con-
cern due to a number of circumstances. In particular, Russian nobil-
ity was rapidly growing poorer and more “economically depleted” as
a class, and noble parents increasingly often found themselves una-
ble to leave a decent inheritance to their daughters. The middle class
and provincial households also belonged to low-income strata, and a
series of epidemics and wars inevitably entailed orphanage and pov-
erty. The institute’s management and the board of trustees sought to
secure a self-sustained life for their students, first of all girls from poor
families, orphans and daughters of disabled war heroes who had sac-
rificed their lives and health for the homeland.

In pre-revolutionary Russia, teaching was regarded as the most
respectable occupation for self-sufficient women. “For the majority of
female students, education is the only capital that can save them from
poverty in the future in case a comfortable married life does not come
their way; in most cases, they use this capital for teaching as govern-
esses or home teachers,” wrote Vladimir Stoyunin, a prominent Rus-

53 SAOO. Fund no 87, inv. no 1, doc. no 18, p. 24.
54 SAOO. Fund no 87, inv. no 1, doc. no 18, pp. 48—49.
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sian pedagogue and educational theorist [Stoyunin 1892:541]. The is-
sue of necessity and importance of professional training for girls was
raised repeatedly by the local community. In 1885, Orenburgsky Lis-
tok wrote: “Institutions of women’s education in Orenburg (institutes,
gymnasiums, progymnasiums, two-year parochial schools) are over-
crowded with students, of whom more than half come the poorest
families. Generally speaking, such an aspiration for women’s educa-
tion is highly gratifying. At the same time, however, it has an uncom-
fortable side to it. Due to the predominance of theoretic elements in
education, our “learned” young women enter life with almost no prac-
tical training. Very often, they are doomed to poverty, ill-being and be-
coming a burden for their family, their only alternative being teaching
work, which is, however, very limited and not accessible to every-
one.”%5

As part of induction to the teaching profession, the institute’s
management allowed final-year students interested in education is-
sues to help class mistresses with younger children and master the
basics of pedagogy. When issuing certificates of 7th grade completion,
the pedagogical council recommended the most distinguished grad-
uates for receiving a certificate of “home teacher (tutor) in those sub-
jects in which she showed a high level of performance as a student” 56
from the Ministry of National Education.

After completing the main program, some of the graduates would
take another year of classe pépiniere to stay at the institute as teach-
ers. To promote the classe pépiniere initiative, the institute’s manage-
ment worked hard to expand the existing training course. According to
a ruling of the board of trustees of March 4, 1878, classe pépiniére in
women’s institutes involved six classes per week. The institute’s coun-
cil filed a petition to the Office of the Institutions of Empress Maria ask-
ing to increase the number of teaching hours in classe pépiniere from
six to nine, “based on the fact that the majority of institute graduates
should earn their livelihood by teaching, which requires training that
is impossible to provide within the current one-year period of classe
pépiniere.” On account of the above, the board of trustees decided

“to ask His Imperial Majesty’s royal permission to increase the num-
ber of classes from six to nine per week in the said classe pépiniére,
provided that 1) it does not require heavier expenditures from the Of-
fice and 2) such classes are distributed among no more than three or
four subjects, the choice of which, as proposed by the institute’s man-
agement, should be made by the Chief Administrator of His Imperial
Majesty’s Own Chancellery for the Institutions of Empress Maria.” The
relevant decree was approved by the emperor on October 16, 1892.57

55 Orenburgsky Listok, March 3, 1885, no 10, p. 58.

56 SAOO. Fund no 87, inv. no 1, doc. no 9, p. 3.

57 State Publishing House (1913) Sobranie uzakoneniy Vedomstva uchrezhdeniy
imperatritsy Marii. T. IV. Tsarstvovanie gosudarya imperatora Aleksandra Tre-
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The institute also organized dedicated pedagogical classes, where
graduates learned to be home tutors, teachers of Russian literature
and French. Such classes “were intended to provide the most capa-
ble graduates of the general program, orphans in the first place, with
an opportunity to prepare for teaching work during two years at pub-
lic expense.”® The two-year study program assumed learning the fun-
damentals of pedagogy and all the necessary disciplines during the
first year (theory course) and taking turns in teaching to lower grades
in the presence of an experienced instructor during the second year
(practice course). The list of subjects in pedagogical classes testifies
to the presence of a well-defined methodological system that involved
cycles of didactic disciplines. Compulsory subjects for all students of
pedagogical classes included Pedagogy, Didactics, Children’s Litera-
ture, Hygiene, Jurisprudence, French, and Domestic Science.

To be admitted to pedagogical classes, students had to “have an
average of at least 9 points in languages and sciences cumulatively for
the last two years, provided that the number of points in each of those
subjects is satisfactory, and at least 9 points in Russian and the sub-
jects that she would like to select for in-depth study.” 5° For example,
a certificate issued on August 22, 1917 to the graduate Lydia Suplatova
provided the following entitlement: “This is to certify that Lydia Supla-
tova, a Christian Orthodox, daughter of a lieutenant colonel, complet-
ed a seven-year program at Emperor Nicholas | Orenburg Women's
Institute. As a student, she showed excellent behavior and achieve-
ments in the following subjects:

The Law of God very good, 11 points;

Russian language and literature good, 10 points;
French good, 10 points;

German good, 10 points;

Mathematics good, 10 points;

History good, 10 points;

Geography very good, 11 points;

Physics and Cosmography excellent, 12 points;
Pedagogy very good, 11 points;

Natural Science good, 10 points.

Thereby, Lydia Suplatova has the right to receive, without being sub-
jected to additional tests, a certificate for the title of home tutor or

tyego. Kn. 3. S1yanv. 1891 po 20 okt. 1894 g. [Collected Legislations of the
Office of the Institutions of Empress Maria. Vol. V: The Reign of His Majes-
ty Emperor Alexander lll, Book 3, January 1, 1891-October 20, 1894], St. Pe-
tersburg: State Publishing House, nos 2018-2646, p. 60.

58 Uchebnye zavedeniya Vedomstva uchrezhdeniy imperatritsy Marii: Kratkiy
ocherk [Educational Institutions of the Office of the Institutions of Empress
Maria: A Brief Overview], St. Petersburg, 1906, pp. 57-58.

59 SAOO. Fund no 87, inv. no 1, doc. no 9, p. 3.
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teacher in the subjects in which she showed a high level of perfor-
mance.”80

The dedicated pedagogical classes selected not just high-per-
forming students but those who fully satisfied the “teacher’s high-
er purpose” criteria in terms of their moral qualities. The 8th (peda-
gogical) grade completion evaluation report of someone Mary Martin,
who served at the institute for many years, states that “the maiden
Mary Martin treated her studies quite conscientiously and developed
a proper pedagogical tact, observation skills and a responsible atti-
tude to didactic techniques.”®!

Having highly qualified teachers of foreign languages among the
faculty allowed the institute to initiate classes for preparing foreign
language teachers for women’s gymnasiums, schools and home ed-
ucation of children. For example, the two-year program for teachers of
French involved not only mastering the fundamentals of pedagogy but
also a detailed study of the history and geography of France, compar-
ative grammar, history of world (universal) literature, history of French
literature, modern grammar and methodology of teaching French.62

With the introduction of pedagogical classes, the institute itself
became a supplier of teaching professionals to local educational in-
stitutions—for instance, two administrators and some teachers of
French and Russian at the 1st Orenburg Women’s Gymnasium were
graduates of Emperor Nicholas | Orenburg Women'’s Institute.

Completion of studies at the institute was marked with final exams
and a ball. Each cohort of graduates, starting with the very first one
in 1854, was praised for high performance in arts and sciences. The
Report on Students’ Performance and Behavior (no. 1297 of June 12,
1907) notes that out of 30 graduates in 1907, two received the highest
award for excellent performance—maid of honor ciphers®3, two were
granted gold medals, three got silver medals, and six were award-
ed books. In addition, “the maiden Zinaida Ryabkova received a sil-
ver medal to be worn on the ribbon of the Order of St. Vladimir for her
philanthropic feat.” 8 Unfortunately, archival materials do not specify
the nature of the young girl’s philanthropic feat.

After the February events of 1917, Emperor Nicholas | Orenburg
Women'’s Institute found itself isolated and its funding significantly
reduced and eventually terminated. In the fall of 1918, feeling trapped
and hopeless, the headmistress and the pedagogical council of the

60 SAOO. Fund no 87, inv. no 1, doc. no 22.

61 SAOO. Fund no 87, inv. no 1, doc. no 7, p. 4.

62 SAOO. Fund no 87, inv. no 1, doc. no 18, p. 46.

63 A maid of honor cipher represented the imperial cipher of Maria Feodorovna
under a crown on the ribbon of the Imperial Order of Saint Alexander Nevsky.
Emperor Nicholas | Orenburg Women’s Institute was granted the right to
present such awards to its best students in 1894.

64 SAOO. Fund no 87, inv. no 1, doc. no 1.
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Conclusion

institute addressed the military government of the Orenburg Cossack
Host, raising a question about the prospects for the institute’s ac-
countability and subsequent development.

In September 1918, under the terms of reorganization, the institute
was placed under the jurisdiction of the Orenburg Cossack Host and
renamed into Orenburg Host Women'’s Institute®®. The history of Em-
peror Nicholas | Orenburg Women'’s Institute ends in early 1919—like
most institutions of this type, it turned out to be superfluous and un-
fitting into the new government’s education paradigm.

Among the few surviving memoirs of the institute’s graduates,
there is not a single one in which the girls would speak negatively
about their alma mater or complain about being severely punished or
humiliated. The high standards of teaching and moral atmosphere at
the institute are explained by a number of circumstances: the institu-
tion was under the constant supervision and tutelage of the Office of
the Institutions of Empress Maria and members of the imperial family;
the morals and general order were monitored by the headmistress and
the board of trustees; teacher and governess candidates were thor-
oughly selected by their professional and personal qualities, which ex-
cluded recruitment of random or incompetent people; for many girls,
being a student of the institute had a huge social value and was their
only opportunity to get a decent education and build a life. The gov-
ernment of Orenburg Governorate also tried to support the high repu-
tation of the institute in every possible way, as it had a direct influence
on its own prestige and popularity.

Emperor Nicholas | Orenburg Women'’s Institute joined the ranks of
Russian women’s institutes and boarding schools in the mid-19th cen-
tury. Its goal was to provide girls with general secondary education,
spiritual, moral and aesthetic education, and practical teaching skills.
Through the efforts of several generations of teachers and devoted
support of the government, a unique educational phenomenon was
fostered in Orenburg Governorate to educate women of a new culture.

The history of the origin and development of the institute proves
that an understanding of the significance and value of female edu-
cation was gradually and firmly established across different classes
of Russian society. Emperor Nicholas | Orenburg Women’s Institute
had undeniable advantages over other institutions of women’s edu-
cation in Orenburg and Orenburg Governorate in the quality of educa-
tion and good manners taught, equipment and maintenance, size of
tuition fees, and boarding school opportunities. Girls learned teach-
ing and language skills at the institute, which thus played an invalua-

65 Report of the Military Government of the Orenburg Cossack Host to the Emer-
gency Cossack Assembly dated September 19, 1918 [no place, 1918], p. 66.
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Abstract  The monograph Innovative Practices and Civic Initiatives in Teaching Generation
Z by Elina Vanhemping and Maria Novak summarizes the authors’ experience
of working in the education systems of Kazakhstan, Russia and Finland, identi-
fies innovative trends in the three countries and analyzes the education reforms
administered during the period of social transformations in the Russian Empire
and in present-day former Soviet republics. The authors bring up the question
of why the Bologna recommendations fail to be implemented in the education
systems of Kazakhstan and Russia for discussion by the academic and teaching
community and propose a scenario for including the two countries in the glo-
bal educational environment with due account taken of the peculiarities of their
historical and cultural development.

Our review mainly focuses on the philosophical aspects of university and school
reformation issues discussed in the monograph as well as on the relationship
between cultural and historical traditions and innovations in theories of liberal
arts education.

Keywords  education, liberal arts education, innovation, traditions, university, school, edu-
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Abstract Educational change and policy have been greatly simplified and popularized
by Russian media, which results in the reproduction of superficial perceptions
of the education system, its goals and actors, preventing Russian public from
getting the sense of reforms and processes within the system. Representations
of education policy in top-rated media are reduced to celebrations of national
achievements and criticism of commercialization trends in higher education.
This article analyzes the historical, cultural and structural factors behind the po-
pulist representations of education policy in Russian media, including the spe-
cific functions of the latter in the context of the enlightenment policy inherited
from the Soviet era and the heavy dependence of commercialized media on the
mass consumer of information. Those factors complicate the public debate on
education policy, making it the prerogative of narrow elite groups.

The article also describes the key popular frames used by media, inclu-
ding online media, associated with representations of higher education poli-
cy in Russia.

Keywords education policy, educational reforms, Russian media landscape, public de-
bate, social stereotypes.
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