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Abstract. In the era of knowledge-ba-
sed economy, improving the quali-
ty and efficiency of doctoral programs
is a key aspect of ensuring economic
growth and national competitiveness in
the global arena. Doctoral education in
Russia today is redefining its goals and
organizational models in light of global
challenges as well as the revised Federal
Law On Education in the Russian Feder-

ation and the new Regulations on Award-
ing Academic Degrees. This transitional
period, complicated with low completion
rates and institutional problems, con-
tributes to the urgency of devising im-
provement practices for doctoral edu-
cation. Interviews with doctoral students
and doctoral program administrators
are used to analyze Russian universities’
practices designed to enhance doctoral
studies. Those practices are grouped in
accordance with the traditionally identi-
fied aspects of doctoral education that
are directly related to its success: ad-
missions, graduate curriculum, supervi-
sion, monitoring progress, financial sup-
port, institutional climate, practices and
procedures. The article also discusses
the opportunities for disseminating best
practices to improve doctoral education
as well as the restrictions that must be
taken into account.

Keywords: doctoral programs, improv-
ing doctoral education, education policy,
best practices, exchange of experience.
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Achieving a critical number of innovations is key to maintaining a coun-
try’s competitive power and consolidating a leading position in the
global arena. This requires an array of highly qualified professionals
who are not only narrowly specialized but also possess some universal
competencies [Nerad 2006; 2010; Pearson, Evans, Macauley 2008;
Pearson 2005; Lee, Brennan, Green 2009]. Doctoral educationis a fun-
damental component in training skilled workforce to foster economic

Translated from Russian by
1. Zhuchkova.
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and social development almost everywhere around the globe [Nerad,
Heggelund 2011; Pearson, Evans, Macauley 2016], so finding and dis-
seminating ways to improve doctoral education are vitally important.

Doctoral education in Russia is currently redefining its goals and
organizational models [Maloshonok, Terentev 2019]. On the one hand,
this transitional period is explained by the influence of some global
trends, such as internationalization [Halse 2007; Nerad 2006; Nerad,
Evans 2014] and massification of higher education [Marginson 2004;
Nerad 2006], and by the spread of liberal ideas and the discourse on
productivity in higher education [Olssen, Peters 2005; Zepke 2015].
On the other hand, transition has been instigated by the national edu-
cation policy in training academic workforce and the adoption of two
laws, the revised Law On Education, which came into force in 2013 and
changed both the formal status of doctoral education and the doctoral
curricula, and the revised Regulations on Awarding Academic Degrees,
which came into force in 2014 and tightened the requirements for ad-
mission to doctoral studies. In addition, a number of leading Russian
universities were entitled to award academic degrees of their own in
2017, which has changed significantly the rules of doctoral admission
and education as well as the degree awarding procedure. That is to
say, the global trends and national education policy are shaping con-
ditions to which doctoral programs should respond by changing their
curricula, student and faculty training requirements, on the one hand,
while on the other such newly emerging conditions create limitations
for reforms and qualitative improvements in doctoral education.

The reformation of Russian doctoral education has been discussed
in scientific literature [Bedny, Rybakov, Sapunov 2017; Bedny 2017;
Maloshonok, Terentev 2019]. In particular, scholars raise questions
about the falling (since 2013) thesis completion rates, legal differenti-
ation between defending a thesis and earning a certificate of the com-
pletion of a doctoral program, increased doctoral student workload,
etc. [Bedny, Rybakov, Sapunov 2017; Mironos, Bedny 2016]. It should
be admitted that many of the existing doctoral education issues—such
as high attrition rates, challenges associated with academic writing
and ensuring research productivity, financial support, and the match
between doctoral graduates’ skills and employers’ requirements—oc-
curred before the transition period [Balabanov, Bedny, Mironos 2007;
Bedny, Mironos 2008]. However, they have grown more acute follow-
ing the transformation of doctorate and tightening of doctoral student
requirements and now need to be urgently addressed and tackled.

The article investigates into the practices developed at the lev-
el of universities and doctoral programs in response to the challeng-
es mentioned above and designed to enhance the quality of doctor-
al training. Special attention is given to the perceptions of candidates
and doctoral program administrators about the measures that could
improve the quality of doctoral education and the conditions for re-
search and thesis writing.
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1. Enhancement of Issues associated with improving program quality and completion

Doctoral Programs rates in doctoral education have been addressed by a number of re-
searchers worldwide [Lipschutz 1993; Ali, Kohun, Levy 2007; Pena
et al. 2010; Di Pierro 2007; 2012]. Seven aspects of doctoral studies
that should be altered to increase doctoral completion rates are exam-
ined [Lipschutz 1993]: admissions, graduate curriculum, supervision,
monitoring progress, financial support, institutional climate, practic-
es and procedures.

Below, we give a short overview of the measures that could be
taken to improve each of those aspects of doctoral education. Availa-
ble findings mostly describe advanced systems of higher and doctor-
al education, such as those in the United States, Great Britain, Aus-
tralia, and several European countries, so our review of best practices
will be limited to the experience of those countries.

1.1. Admission In a number of countries, unlike in Russia, universities and their con-
stituent units (faculties, departments, etc.) are free to establish their
own application procedures and admission requirements. Normally,
the factors considered include motivation for doctoral studies and re-
search, academic and professional background, participation in var-
ious projects, and student readiness. The latter is often measured
with dedicated standardized tests, such as Graduate Record Exami-
nations (GRE) in the United States. A series of studies prove the GRE
test valid based on a positive correlation with graduate great point av-
erage [Kuncel, Hezlett, Ones 2001], while others do not find this test
to be a good predictor of doctoral student success [Moneta-Koehler
et al. 2017].

Susan S. Lipschutz [Lipschutz 1993] recommends paying atten-
tion to the candidate characteristics that correlate positively with
doctoral degree completion and trying to answer the following ques-
tions when making admissions decisions: is the candidate motivat-
ed enough? will they be able to excel in challenging courses without
assistance? are they able to manage situations of uncertainty? how
realistic are their perceptions of doctoral education and academic
work? Answers to those questions could be found with the help of
recommendation letters and interviews with professors and current
doctoral students. Lipschutz believes that current doctoral students’
evaluations of applicants may prove very useful, as current students’
perceptions of the qualities necessary for successful research de-
gree completion are based on their own significant related experience.

1.2. Doctoral Nearly in every country, doctoral education includes two fundamen-
Curriculum  tal elements [Peina et al. 2010]: (i) coursework, which is structured fa-
miliarly for students and is relevant to their Bachelor’s or Master’s ac-

ademic degree experience, and (ii) thesis writing, which is perceived

as a new type of activity by students. With coursework, enhancement

measures are designed to increase its effectiveness in developing
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1.3. Supervision and
Monitoring Progress
of Doctoral students

professional and generic, or transferable, skills that are in demand in
both academic and nonacademic labor markets [Gilbert et al. 2004;
Griffiths et al. 2018]. Dedicated courses have been introduced in doc-
toral studies to inculcate such skills and expand employment opportu-
nities for doctoral graduates. Besides, a lot of countries have diversi-
fied their academic tracks and now differentiate between the PhD and
designated professional doctorate [Boud, Tennant 2006] to bridge
the gap between doctoral education and real labor required from re-
search degree holders [Gaff 2002]. Therefore, best practices within
this aspect of doctoral education have come to involve being guided
by the economy and labor market demand for graduate competencies
as well as ensuring graduate curriculum flexibility and diversification
in order to meet that demand.

Low quality of doctoral supervision and/or inadequate frequency of
student-supervisor interaction have a negative impact on the doctor-
al student outcomes and thesis completion [Cornér, Lofstrom, Pyhalto
2017], whereas supervisor support leads to better academic progress
[Martinsuo, Turkulainen 2011].

In addition, monitoring the progress of doctoral students is a crit-
ical factor of their research productivity, and the key role here should
be played by the supervisor [Lipschutz 1993]. Not only should super-
visors help candidates actually write a thesis (provide advice on rel-
evant literature, assist them in designing empirical research projects,
comment on the work done, etc.), but they are also expected to act
as “project managers” whose functions include setting deadlines, en-
suring that those deadlines are met, and providing progress and final
assessment of doctoral research [Lindsay 2015]. As a business man-
ager, the supervisor must weight all the pros and cons of alternative
decisions, select the best possible path to achieve the goal in the most
efficient way, and guide their student along that path, controlling their
pace of progress [Vilkinas 2002].

The following is used today to enhance doctoralsupervision: su-
pervisor performance evaluation, supervisor accreditation, introduc-
tion of dedicated supervisor development programs [Pearson, Brew
2002; McCallin, Nayar 2012; McCulloch, Loeser 2016; Lee 2018], and
adoption of a workplace supervision policy allowing to bridge educa-
tion and work effectively [Maguire, Prodi, Gibbs 2018]. Specialized
programs for supervisor development as well as guidelines, road-
maps, and regulations help supervisors determine their areas of re-
sponsibility and objectives to be achieved during doctoral supervision
[Lipschutz 1993].

A large body of literature on improving doctoral supervision is de-
voted to matching doctoral students with supervisors [lves, Rowley
2005; Orellana et al. 2016] and collecting and using student feed-
back [Marsh, Rowe, Martin 2002; Mainhard et al. 2009]. There are
also studies identifying the attributes of supervisors and supervision

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 8-42
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that have positive effects on doctoral student experience and degree
completion [Grant, Hackney, Edgar 2014; Ali, Watson, Dhingra 2016;
Taylor et al. 2018; Fillery-Travis, Robinson 2018].

Research findings show that supervision quality is positively re-
lated to the practices of team supervision, i.e. supervision by two or
more academics [Olmos-Lopez, Sunderland 2017; Nordentof, Thom-
sen, Wichmann-Hansen 2013], and mentoring [Noonan, Ballinger,
Black 2007]. With the latter, scholars usually discriminate between
faculty and peer mentoring programs [Holley, Caldwell 2012].

There is empirical evidence that doctoral students who had fac-
ulty mentors tend to be more employable and enjoy more education
opportunities contributing to their professional socialization [Lyons,
Scroggins 1990; Rose 2005; Zachary 2000], and they also demon-
strate better research skills and productivity [Kram 1985; Paglis et
al. 2006; Rose 2005; Terrell, Wright 1988]. On the whole, mentoring
programs in doctoral education have been shown to have a positive
impact on degree completion rates [Maher, Ford, Thompson 2004;
Wunsch 1994].

Similar effects are observed for peer mentoring programs (where
mentoring is provided by established doctoral students), which im-
prove candidates’ perceptions of learning environment safety and
friendliness [Bonilla, Pickron, Tatum 1994]. Such programs also con-
tribute to higher thesis completion rates [Dorn, Papalewis, Brow 1995].

1.4. Financial University’s financial support is often approached as the key factor of
Support doctoral student success [Zhou, Okahana 2016]. A number of studies
reveal a significant relationship between financial support and doctor-

al completion [Ehrenberg, Mavros 1992; Valero 2001; Mendoza, Vil-

larreal, Gunderson 2014; Ampaw, Jaeger 2012; Zhou, Okahana 2016].

The following types of financial support are identified [Gillingham,
Seneca, Taussig 1991; Valero 2001]: research assistantship, teaching
assistantship, and university-funded fellowship. The latter is used to
attract the most talented students, while assistantships enrich doctor-
al students’ learning experiences and promote their professional so-
cialization and integration in the university community [Girves, Wem-
merus 1988].

Assistantships are regarded as a more productive type of financial
support than fellowships, as they are more conducive to overcoming
academic isolation [Ibid.]. Teaching assistantship was found to be a
stronger predictor of degree completion than university-funded fel-
lowship [Bowen, Rudenstine 1992]. Research assistantships have
the highest likelihood of degree completion compared to other forms
of financial support [Ampaw, Jaeger 2012]. In addition, doctoral can-
didates who were funded primarily as research assistants are signifi-
cantly more likely to take research-focused jobs in the scientific work-
force after graduation, as compared to candidates who were primarily
supported by fellowships [Blume-Kohout, Adhikari 2016].
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1.5. Institutional Some characteristics of the doctoral program learning environment
Climate may be demotivating and detrimental to research productivity. Ac-
cording to Lipschutz [Lipschutz 1993], this includes being underesti-
mated by supervisor, discriminated or neglected by peers and faculty,
and facing hostility and intimidation on the part of professors and su-
pervisors. Researchers around the world investigate institutional cli-
mate as a factor of doctoral attrition [Nerad, Miller 1996]. Empirical
studies have shown that positive perception of learning environment is
related positively with academic achievement [MacNeil, Prater, Busch
2009], student satisfaction [Umbach, Porter 2002], and degree com-
pletion [Oseguera, Rhee 2009], ensuring a more comfortable transi-
tion to the academic career [Louis et al. 2007].

1.6. Practicesand  Practices and procedures include doctoral program characteristics

Procedures that facilitate thesis progress and reduce time to degree [Lipschutz

1993]. A number of studies indicate that promotion of research com-

petencies, academic writing and research paper structuring skills may

have a positive influence on doctoral student success as well as time

to degree completion [Brush et al. 2003; Park 2007]. With that in mind,

some universities set up dedicated courses and workshops in which

doctoral students learn to write literature reviews and grant applica-

tions, design research programs, select data analysis methods, write

and present theses and research papers [McCallin, Nayar 2012]. In-

creasing the frequency of research seminars has also proved to be a

powerful pedagogic practice [Brush et al. 2003], as this format allows

creating a productive learning environment for knowledge sharing and
constructive thesis discussion [Malfroy 2005].

A whole range of practices seek to overcome social and profes-
sional isolation of doctoral candidates. Peer writing groups, in which
students get to talk about their writing, are an efficient way of mitigat-
ing such isolation [Kamler, Thomson 2006]. Learning in writing groups
occurs both at an individual (during writing or reading) and collective
(through discussion and peer feedback) level [Aitchison 2009].

Integration into the field-specific scientific community at a region-
al, national and global level can be an effective way of overcoming
isolation in doctoral candidates. Through partnerships, joint projects,
and reciprocal visits, students extend opportunities for developing
their research competencies and working on their thesis, which has
a positive impact on their research productivity [Pearson, Evans, Ma-
cauley 2016].

Obviously, universities around the globe have accumulated ex-
perience in enhancing doctoral programs and increasing their effec-
tiveness, the latter being measured by degree completion rates and
research productivity indicators. The study described below was de-
signed to identify the doctoral education enhancement practices uti-
lized by Russian universities.

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 8-42
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2. Research The article draws on the data collected during the research project
Method and Data Doctoral Education in the Project 5-100 Universities: Current State
Collection Analysis and Strategies for Development. Research under this project,
ordered by the Ministry of Education and Science of the Russian Fed-
eration, was conducted in March-April 2016. Its goal was to explore
the doctoral education issues faced by the Project 5-100 universities
and to identify best practices for solving them. Twenty interviews with
doctoral candidates and 11 with doctoral program administrators were

collected for the purpose of research.

Interviews with doctoral students were conducted at 11 universi-
ties (1-3 interviews in each). The sample was designed to include a va-
riety of fields, stages and modes of study. The breakdown by stages
was the following: seven students in the first year of doctoral studies,
eight in the second, and five in the third year and beyond. As for the
field structure, eight respondents were pursuing doctoral programs in
physics and technology, six in sociology and economics, two in math-
ematics, one in chemical sciences, and one in legal studies. The in-
terview guide consisted of general questions and seven substantive
modules: (i) previous educational and research experience; (ii) ad-
mission to doctoral studies; (iii) attitude towards research and moti-
vations for earning a doctoral degree; (iv) coursework; (v) off-campus
employment; (vi) supervision experiences; and (vii) career aspirations.
The average length of an interview was around 60 minutes. The stu-
dents were interviewed face-to-face, on Skype, and by phone.

Interviews with doctoral program administrators also covered 11
universities (one respondent in each). The interview guide involved
general questions and six substantive modules: (i) the policy of at-
tracting and selecting students to doctoral programs; (ii) the prob-
lems that the university encounters in candidate attraction and se-
lection; (iii) the composition of doctoral students at the university; (iv)
educational technology used in the university’s doctoral programs; (v)
mechanisms of engaging doctoral students in research projects; re-
search conditions; (vi) research productivity and practices to improve
it. The respondents were interviewed face-to-face, on Skype, and by
phone. The average length of an interview was around 60 minutes.

3. Challenges of Analysis of the interview transcripts along with the recent findings on
Contemporary doctoral education in Russia [Bedny, Rybakov, Sapunov 2017; Bed-
Doctoral Education ny 2016; 2017; Bekova et al. 2017; Gruzdev, Terentev 2017; Malosho-
in Russia and How nok, Terentev 2019] allow identifying the key “sore spots” of the faculty
Leading Universi- training system within the framework of the seven aspects of doctor-
ties Overcome al education [Lipschutz 1993].
Them

1. Admissions: ineffective selection procedures.

2. Graduate curriculum: “blurred” boundaries between the research
and pedagogical components.
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3.1. Admissions:
Diversify the
Candidate Selection
System

3. Supervision: flawed supervisor assignment mechanisms and lack

of progress monitoring.

Financial support: lack of effective mechanisms.

Institutional climate: unfavorable conditions for productive learn-

ing and research activities.

6. Practices: lack of competencies required in the academic and
nonacademic labor market.

ok

Below, we are going to dwell on each of the problems listed above,
outlining their nature and the practices that Russia’s leading univer-
sities use to solve them. Since the article seeks to find ways to over-
come the existing problems, the titles of structural units in this article
describe not problems but directions for solving them. Some of the
identified issues and possible solutions are subject to discussion; by
outlining them this way, we follow the respondents’ opinions. The fi-
nal part of the article explores the opportunities and limitations asso-
ciated with introducing the practices singled out, comparing Russia’s
doctoral education experience to that of other countries.

The new model of doctoral education suggests a more flexible sys-
tem of candidate selection for all educational and research institu-
tions. Universities have been granted more freedom in setting their
admission standards and determining the format of admission tests.
Because the new regulations have only been in force since 2017, it is
impossible to evaluate their effectiveness yet. However, doctoral pro-
gram administrators emphasized in the interviews that under the ex-
isting circumstances they often have to recruit random candidates,
especially if the educational or research institution receives a lot of
doctoral applications from other colleges.

“Now, we are required to increase the number of doctoral students
from other institutions. Given the specific nature of our research,
this is of little interest to supervisors because they are basically
buying a pig in a poke—they know nothing about students’ capa-
bilities and competencies.” (head of department of doctoral edu-
cation and faculty evaluation)

Some universities introduce complementary personal achievement
evaluation tools to get to know their applicants better and stimulate
those with stronger research background. Achievements considered
in the selection process include, first of all, publications and partici-
pation in scientific conferences.

“All of our applicants submit a record of their publication activity,
inventions, research reports, and conference participation. This
does not replace admission tests but counts as an added value and

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 8-42
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has a certain weight in the selection process.” (head of department
of doctoral studies)

Besides, in some institutions, applicants to doctoral programs are
asked to write an essay on the assumed thesis topic. Such essays al-
low admissions officers to see how deep the candidate is into the topic,
evaluate the quality of research already done on the topic, and assess
the candidate’s writing skills, which are a critical predictor of success-
ful thesis completion.

“Apart from admission tests, we also ask applicants to write an es-
say reviewing the assumed field of doctoral research, which pro-
vides a framework for the prospective thesis and features analysis
of the contemporary trends in the field, research goals and objec-
tives, and a well-grounded theoretical and applied rationale.” (head
of department of international doctoral programs)

3.2. Graduate The current model of doctoral education implies that graduates are
Curriculum: Separate  qualified as “teacher-researchers”. This captures perfectly the way
the Academic Tracks the educational process is structured—to embrace both tracks and

teach research as well as pedagogical skills. In addition to courses
in thesis-related disciplines, history and philosophy of science, aca-
demic writing and scientific communication, doctoral candidates are
obliged to undergo teaching internships and take the Fundamentals
of Pedagogy course. Candidates as well as doctoral program admin-
istrators believe that such goal “diffusion” is unjustified and decreas-
es the effectiveness of doctoral programs.

“Doctoral studies should be aimed at training scientific workforce—
young researchers who are willing to develop as scientists, to do
something meaningful out there—but not teachers.” (first-year
doctoral student in physics and technology)

Judging by the interview transcripts, most doctoral candidates en-
tered the doctoral program either to start a research career and write
a thesis or to learn pedagogical skills—and the mix of the two tracks
impairs performance in both. Some respondents stressed the need
to separate the two components of doctoral education into independ-
ent tracks.

“There should be separate standards for teachers and research-
ers. Not everyone wants to teach. Some faculty members are rath-
er reserved and want no communication with students. People like
that do not need the teaching component at all. They are scientists,
they will complete their degree on time, they will do everything be-
cause they are passionate about it. But there is no need mixing ap-
ples and oranges. There are the research-only type, their mission
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3.3. Supervision:
Improve the
Supervisor
Assignment System
and Introduce Team
Supervision

is to advance the development of science, but they are downright
incapable of teaching what they themselves have come up with.”
(head of department of doctoral studies)

As long as both the research and teaching components are obligato-
ry in the existing format of doctoral education (Fundamentals of Ped-
agogy course and teaching internships at the bare minimum), univer-
sities resort to various tricks to allow doctoral students focus on one
thing instead of spreading themselves between research and teach-
ing practice. For instance, some institutions offer alternative teaching
internship formats for candidates feeling unable or unwilling to teach.

“As for the teaching component, we certainly try to engage every-
one, but if someone is uncomfortable about it, we look for alter-
native teaching-related experiences. They may include creating
teaching methodology materials, designing laboratory tasks, inte-
grating one’s research findings into the learning process and de-
veloping relevant study guides, etc. In the end, what can we do if
someone is not fond of working in the classroom?” (head of depart-
ment of doctoral education)

However, an alternative point of view was also stated in the interview
transcripts, advocating complementarity and equal importance of re-
search and teaching experiences in doctoral programs. The respond-
ents who stick to that viewpoint consider the existing situation sensi-
ble.

“A professional who can do research and get published should pos-
sess some teaching skills to assist students and disseminate their
own findings.” (third-year doctoral student in sociology and eco-
nomics)

The key role of supervision in doctoral education postulates that a sys-
tematic approach to supervisor selection or assignment must be elab-
orated. The interview results show that nearly one in five doctoral stu-
dents experience difficulties in communicating with their supervisors,
which inhibit their learning and thesis progress [Bekova et al. 2017].
Not infrequently, disharmonious supervising relationships result from
random supervisor assignment, with no prior acquaintance or discus-
sion of collaboration prospects. Consequently, such student-supervi-
sor dyads are at a high risk of disagreements that may be generated
by academic or nonacademic (such as psychological traits or commu-
nication behaviors) factors. If such disagreements surface when stu-
dents are already deep into their doctoral studies and thesis, chanc-
es for degree completion will drop dramatically.

With a view to reduce the risk of mismatching doctoral students to
supervisors and recruiting candidates unable to getintegrated into the
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local academic environment, some universities only admit their own
graduates into doctoral programs. In a number of institutions, Mas-
ter’s degree students are encouraged to explore topics that can be
elaborated later in doctoral programs. As a result, strong student-su-
pervisor ties are formed during Master’s studies.

“Many of our supervisors also supervise Master’s degree students.
When we see talent, we advise choosing topics to allow Master’s
research to evolve into a doctoral thesis later on. To prevent their
efforts from going down the drain. We always keep an eye on such
promising students. <...> Monitoring them through supervisors

and department directors.” (head of department of doctoral edu-
cation and faculty evaluation)

In addition, some universities make selecting an supervisor and ob-
taining supervisor consent prior to application one of their admission

requirements, allowing applicants and supervisors to get to know each

other and assess the prospects of collaboration. This way, “pig in a

poke” situations are prevented, which is particularly important when

candidates are graduates from another university.

“The application procedure begins with the applicant examining
the list of available supervisors on the website, selecting a desired
topic, and contacting the academic directly. Next, the applicant
comes for an interview, and if they are recommended for admis-
sion—we have a formal interview protocol—they proceed to admis-
sion tests.” (head of department of doctoral studies)

Another major challenge in doctoral supervision has to do with the
lack of tools for student progress monitoring. In the Russian model of
doctoral education, thesis progress is monitored by a sole supervisor.
Such concentration of supervision in the hands of one person increas-
es the risk of failure dramatically, since the final result is largely contin-
gent on supervisor interest and candidate perseverance.

“It all depends on the quality of your relationships with the supervi-
sor. <...> Everyone perceives doctoral programs as a closed box:
a candidate is working on something for three years, and so is their
supervisor, but the outcome depends on what drives those two.”
(second-year doctoral student in sociology and economics)

To increase the effectiveness of student progress monitoring, a num-
ber of universities implement team supervision practices, in particular
workplace supervision for candidates employed off campus. In such
cases, the candidate is assigned two supervisors, one in the universi-
ty and the other in the employer’s organization, and they both super-
vise the student at the same time.


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

THEORETICAL AND APPLIED RESEARCH

3.4. Financial Support
Mechanisms

“We have joint programs with businesses—our strategic partners.
<...> Doctoral students pursue internships and usually use employ-
er’'s resources to conduct thesis-related experiments. They nor-
mally have two co-supervisors, one here and one at the workplace,
who is most often also a professor of our university working there.”
(head of department of doctoral studies)

The results of a survey conducted in 14 Russia’s leading universities
in 2016 show that insufficient financial support is a major problem for
two in three doctoral students [Bekova et al. 2017]. Small scholarships
push students to look for an earnings-generating employment which
is often mismatched to their thesis and research activity in general.
According to the survey, 90% of doctoral students are employed off
campus and nearly 75% of them find it challenging to combine work
and study [Ibid.:35-36]. Meanwhile, only 45% of the employed re-
spondents have jobs that are at least partly matched to their field of
study. The gravity of this problem is also reflected in the interviews with
doctoral students and program administrators.

“l find it extremely difficult to engage in any research activity apart
from the audits and exams, because | have to make a living. The
scholarship of three thousand-odd rubles is totally inadequate.”
(second-year graduate student in humanities)

“Pursuing a doctoral degree has never been easy, and now it is
tougher than ever. It requires an enormous amount of time, which
is hard to do, as students, especially younger ones, have to earn
money.” (head of department of doctoral studies)

Some of the Russian universities have developed two strategies to at
least mitigate, if not eliminate, the problem. The first one consists in
offering on-campus employment to doctoral students and engaging
them in projects administered by the research departments. Not only
does this practice provide doctoral students with a certain income but
it also contributes to their professional socialization, expands their re-
search project experience, and helps them collect data for their thesis.
In this model, employment and doctoral activities are not competing
but complementary; besides, faculty turnover is promoted.

“This <on-campus employment of doctoral students> is a very
good practice. First, they do not have to seek side jobs as they are
paid by the university. Second, they contribute to university perfor-
mance by writing research papers, which is encouraged by the ex-
isting policy. <...> When a first-year doctoral student is employed
on campus, we can say that they are getting “hooked” from now
on, as they become familiar with the community, its values, and in-
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3.5. Institutional
Climate: Build a
Productive Learning
and Research
Environment

3.6. Practices and
Procedures: Develop
Academic Writing and
Presentation Skills,
Encourage Academic
Mobility and Intra-
University
Collaborations

stitutional climate.” (head of department of doctoral education and
faculty evaluation)

The second strategy consists in elaborating dedicated funding pro-
grams for exceptionally promising candidates, which include grants
and additional performance-based scholarships, as well as special-
ized educational programs implying high student commitment and a
guaranteed extra scholarship. As a rule, admission to programs with
large extra scholarships is based on a highly competitive selection
process, so that only the most outstanding candidates benefit.

“In my case, embarking on a PhD meant <...> getting funds for my
research projects. <...> There was a scholarship of 25,000 rubles,
which was a serious contribution to my income back then.” (fourth-
year doctoral student in sociology and economics)

The two strategies are not mutually exclusive; in fact, they can com-
plement each other. While being applied by some universities, they are
not implemented on a massive scale despite their positive effects on
time to degree completion and research skill development.

A critical aspect of doctoral program enhancement concerns creat-
ing a healthy institutional climate, which implies that students are not
neglected or discriminated and have friendly relationships with peers,
supervisors, and other faculty members. A negative institutional cli-
mate may demotivate doctoral students and inhibit their profession-
al growth and research progress. The respondents did not mention
institutional practices of maintaining a healthy psychological climate
directly, but the importance of this parameter was obvious when stu-
dents provided examples of supervisors and peers helping them tack-
le challenging academic tasks.

“Whenever | need advice on my research, | always get help and as-
sistance. In fact, it is not only about assistance. When | was apply-
ing for a grant, | could easily come and ask for advice on what to
do, how to sign documents, and even some formal issues irrel-
evant to research.” (second-year doctoral student in physics and
technology)

“I don’t know about the others, but my supervisor is a jackpot. She
has been so helpful. When | was having troubles with my article,
re-writing it over and over, she was giving me as much psycholog-
ical support as she could.” (second-year doctoral student in hu-
manities)

The Russian system of doctoral education is designed to train aca-
demics, so the existing candidate requirements include, along with
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preparing a thesis, publishing two or three (depending on the field
of research) articles in peer-reviewed journals and presenting one’s
thesis findings in at least one scientific conference. Meeting those
requirements often becomes an impassable barrier to getting a de-
gree, since a lot of candidates had no experience of writing articles
for peer-reviewed journals prior to admission to doctoral programs.
About half of the candidates experienced difficulties preparing and
publishing articles in peer-reviewed journals from the Higher Attesta-
tion Commission’s list [Bekova et al. 2017]. The gravity of this problem
is reflected in the interviews with doctoral students, who underline the
importance of developing academic skills during studies.

“Students should be taught academic reading and writing skills as
well as critical thinking skills in the first place—that should be the
focus.” (second-year doctoral student in humanities)

Mitigation practices implemented by some universities mostly con-
sist in adding dedicated courses on writing and presentation skills to
doctoral curricula. Such courses (usually Science Communication,
Science Popularization, Academic Writing, and others) are designed
to teach doctoral students the rules of academic writing and formal
presentation in Russian and foreign languages, introducing them to
the publishing procedure and guidelines, the fundamentals of oral ac-
ademic communication (language, logic and standards of presenta-
tion, etc.) and findings presentation, etc.

“We teach students how to present their findings in conferences,
speak in public, engage in academic discussions, participate in
debates, and prepare publications. In particular, we have the Sci-
ence Communication course—this is a specific trend that has been
a focus in Europe. We absorb this practice and try to integrate it
into our doctoral programs.” (head of skilled workforce training de-
partment)

“The Popularization course was also of great use. They told us how
to present our inventions and skills <...>, and also about advertis-
ing, about where to go, whom to speak to, and where to find infor-
mation. As part of our practical work, we learned to fill out invention
applications and other research-related documents <...>, so we
can already apply this knowledge further on.” (second-year doc-
toral student in physics and technology)

“The course on academic writing was very useful. Last term, we
were learning to fill out grant applications, so that those who had
never done it before would see how it works, how it should be done.
| had already had that experience—that was how | obtained my
grant for studies in Maastricht last year. And | found out that the
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course could really be useful. | came away with some additional
literature from the course bibliography to use in my academic writ-
ing.” (second-year doctoral student in humanities)

In Russian universities, doctoral supervisor is most often the candi-
date’s only “entry point”, so the effectiveness of supervisor-student
relationships largely determines student success or failure. Such or-
ganization of doctoral studies makes candidates overly dependent
on their supervisors and relationships with them. Moreover, it results
in academic isolation of doctoral students, who have to stew in their
own juice. With all communication being mediated by the supervisor,
a candidate has no opportunity to expand their research horizons or
get additional external assessment of their progress.

A good way to reduce academic isolation is to encourage academ-
ic mobility in doctoral programs, allowing candidates to network, build
new professional connections, and present their findings to a broad-
er academic community.

“We have funding for academic mobility. All doctoral candidates
should go on one or two academic trips within Russia every year,
whether for research purposes, or to attend a conference, or to
present their thesis results.” (head of department of doctoral edu-
cation and faculty evaluation)

International student mobility, involving acquaintance and exchange
of experience with foreign researchers, is considered the most pro-
ductive type of academic mobility, according to the respondents (stu-
dents as well as doctoral program administrators).

“l believe that a perfect doctoral program must involve academ-
ic mobility, a very useful feature allowing to cooperate with schol-
ars and research teams in other countries. Lately, all major studies
have been conducted by international teams, which is much more
productive than being restricted to only one lab.” (first-year doctor-
al student in physics and technology).

Another strategy to mitigate academic isolation consists in using uni-
versity’s own resources to promote interaction with supervisors and
peers. For example, one of the universities offers special intramural
grants for inter-disciplinary doctoral research.

“If you are applying for a grant, you do not necessarily have to in-
vite researchers from your field of study. You might need, say, peo-
ple with cross-disciplinary experience. For my first grant this fall,
| needed someone with expertise in biology and chemistry. So
what you need to do is reach out to doctoral students in other fields
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4. Opportunities
and Limitations
of Introducing
the Practices
Identified

and try to make connections. | believe itis a winning strategy for all.”
(first-year doctoral student in physics and technology)

To encourage student-faculty communication, universities often en-
gage doctoral students in the activities of departments and research
centers doing research relevant to their thesis topics. As the respond-
ents indicate, this practice fosters professional socialization of doc-
toral candidates, helping them meet other professionals in their field
as well as learn the academic values and standards.

“Our research departments offer positions for doctoral students
S0 as to attract and retain young scientists at the university. <...>
This allows young researchers to work with leading scholars, edu-
cators, and fellows.” (head of department of international doctor-
al programs).

Implementation of the practices described in the previous section in-
volves overcoming a number of barriers, both systemic and institu-
tion-specific.

For example, there are legal restrictions on the diversification of
academic tracks. To allow such diversification, institutions have to re-
sort to circumventions, their actions sometimes being inconsistent
with the unified principles of doctoral education stipulated by the fed-
eral law.

Recent changes in the Russian legislation have made it possi-
ble to lift some of the limitations. A number of faculty members inter-
viewed in 2016 reported being restricted in setting doctoral admission
requirements by law. In January 2017, the Ministry of Education and
Science issued the Order “On Approving the Procedure for Admission
to Doctoral Programs”, which allows for considering applicants’ indi-
vidual attainment in the selection process, thus granting universities
freedom in assigning priorities to different admission requirements.
Nevertheless, with some minor exceptions, universities keep follow-
ing the same old rules.

In addition, effectiveness and even possibility of implementing
some of the practices depends on the institution’s resources. It is ob-
vious, in particular, that using additional sources of financial support
for doctoral students is determined directly by the organization’s fi-
nancial status. It is also obvious that the development and implemen-
tation of dedicated courses on academic writing and oral scientific
communication require not only funds but also human resources. The
latter becomes an especially troubling issue in the context of massi-
fication of higher education in general and doctoral programs in par-
ticular, faculty often feeling overloaded and unable to assume any ex-
tra workload.
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“Increasing student workload requires attracting additional teach-
ing workforce. <..> But where would it come from? <...> Can you
imagine allocating those hours among all the teaching staff? And
where do we get money to pay those teachers?” (head of depart-
ment of doctoral studies)

The practices described above are not a cure-all remedy that will pos-
itively solve all the systemic problems of doctoral programs in insti-
tutional and learning environments of any type. First of all, the prob-
lems and directions for solving them are subject to debate. The most
disputable practices include, for example, that of a university hiring
its own doctoral students. With all the potential benefits mentioned
above, this practice has negative effects, too. Probable employment
with the same university after graduation may generate some typi-
cal problems of academic inbreeding, increasing academic isolation,
inhibiting innovation, and undermining research productivity [Sivak,
Yudkevich 2009; Yudkevich, Gorelova 2015]. It also matters to which
positions doctoral students are hired and how their work is matched
to their thesis. A survey conducted across the leading Russian univer-
sities shows that about 25% of doctoral students employed on cam-
pus are busy doing administrative work, and only half of those doing
research and/or teaching reported their job duties being matched to
their thesis research [Gruzdev, Terentev 2017]. About 40% of the doc-
toral students employed on campus complained about work impeding
their learning progress [lbid.:94].

Another debatable issue is the need to separate/combine the
teaching and research tracks in doctoral programs [Shestak, Shestak
2015; Senashenko 2017]. To solve it, the goals of doctoral education
should be defined. No agreement on this point has been reached in
academia or among immediate participants of the doctoral educa-
tion system—administrators, supervisors, and candidates. The above-
mentioned popular opinion that the two tracks should be separated
because candidates usually pursue either teaching or research goals
is counterbalanced by the results of a cross-university survey of doc-
toral students [Bekova et al. 2017], where an essential proportion of
the respondents regarded doctoral education as a tool to boost ca-
reer prospects in both domains.

As for the diversification of the candidate selection system, even
if the risk of recruiting candidates with nonacademic motivations and
random people who are not committed to learning or building an ac-
ademic career cannot be eliminated by introducing additional admis-
sion requirements (e. g. portfolio), it can still be reduced. At the same
time, additional requirements may worsen inequality in admission for
applicants with different backgrounds. For instance, graduates from
regional universities with less advanced research and conference in-
frastructures will find themselves disadvantaged at the very start. Be-
sides, making portfolio a selection criterion may result in using it to
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Doctoral Program
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Russian Universi-
ties with Those
Used Abroad

promote favored candidates, graduates of the same university in the
first place. Regardless of some positive effects, this practice may have
negative consequences, similar to those discussed in relation to ac-
ademic inbreeding in a broader sense [Sivak, Yudkevich 2009; Yud-
kevich, Gorelova 2015].

Finally, introducing the practice of allowing students to select a
supervisor prior to applying may also be fraught with some difficul-
ties. First of all, students do not actually always have a choice. For in-
stance, an applicant might want to explore a narrow research ques-
tion, for which very few or even only one supervisor is available. Or, an
applicant might need specific equipment to do their research, which
only one professor or research team can provide. In cases like those,
acquaintance prior to application may only be of benefit to potential
supervisors who will decide whether to agree to work with a student or
not. Moreover, meeting and selecting the supervisor prior to applica-
tion is not even always possible. Not infrequently, an applicant will be
uncertain about their research interests or willing to change their field
for a doctoral degree but still unsure which topic to pick. In that case,
a more effective strategy would be to provide an “orientation period”
for doctoral students, during which they could elaborate on the topic
of their future thesis, get to know faculty members doing research in
that field, and choose an appropriate supervisor. Available findings in-
dicate that changing fields before applying to a doctoral program is a
popular trend, 21% of candidates changing their field for a related one
and 6% for something totally unrelated [Bekova et al. 2017].

As we can see, the best practices that we have identified are not
universal, and decisions on using them must be considered well in
each specific situation. University surveys analyzing the composition
of doctoral applicants (including their academic backgrounds, moti-
vations, learning and career expectations), candidates (including doc-
toral program quality, supervision quality, thesis progress, etc.), su-
pervisors, and lecturers could make an important tool for designing
a reasonable doctoral program enhancement policy. Results of such
surveys will allow detecting tender spots in the existing practices and
devising the most effective ways of firming them.

The interviews with university administrators and doctoral students
show that some of the practices used by foreign universities have
also found application in Russian academia. Such globally implement-
ed practices include doctoral mobility scholarships and grants which
enable candidates to do academic networking within their field of re-
search and use new connections to boost their professional develop-
ment and thesis progress. The practices of encouraging communica-
tion with peers and faculty in doctoral programs within departments
implemented by Russian universities are considered effective in inter-
national literature as well. The analysis performed does not allow iden-
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tifying the distinctive features of such practices in Russia vs abroad or
their incidence or effectiveness as a function of the national context.
However, this study describes what Russian universities have been
doing to overcome academic and social isolation of doctoral students.
Given that those practices are perceived by the respondents (students
as well as doctoral program administrators) as useful for candidates,
it appears viable to disseminate them to the whole system of doctor-
al education in Russia.

In terms of financial support, similar trends are also observed be-
tween the doctoral program enhancement practices used in Russia
and abroad. Due to the lack of empirical data on research produc-
tivity of Russian doctoral students receiving financial support, no de-
finitive conclusion can be made yet on whether this practice is useful.
However, the supporting evidence accumulated by universities in oth-
er countries [Ehrenberg, Mavros 1992; Valero 2001; Mendoza, Villar-
real, Gunderson 2014; Zhou, Okahana 2016] indicates that the prac-
tice is worth disseminating among Russian universities.

As for research skill development in doctoral programs, Russian
universities have adopted the international experience of providing
specialized courses [McCallin, Nayar 2012] to teach research skills
and competencies required for a successful academic career.

Fewer common features are observed in doctoral admissions, cur-
riculum development, and supervision enhancement practices. It is
our opinion that the potential for development in these domains re-
mains underutilized. Russia’s current laws impose constraints on uni-
versities’ admission and curriculum policies, granting them very little
autonomy for modifying their selection criteria, while no legal restric-
tions exist for supervision enhancement practices. An exception to
this rule applies in the case of universities entitled to award doctor-
al degrees of their own. They have been using actively some of the
best practices described here, in particular those concerning admis-
sions and doctoral program development and implementation, since
2017, when they were granted the right to establish their own “rules of
the game”. Yet, it is too early to talk about the effectiveness of imple-
menting those practices in Russian universities, as the first cohort of
candidates enrolled after adopting the new rules will only graduate in
2020-2021. Meanwhile, the institutions that do not enjoy the privilege
of establishing their own admission, learning and evaluation standards
can also benefit from the ideas proposed in this article. Exchange of
experience in implementing doctoral education enhancement prac-
tices at a national and cross-national level will improve thesis and de-
gree completion rates, which may have positive effects on the scientif-
ic, economic and technology development in Russia. Such exchange
could be intensified through dedicated seminars, conferences, and
practical sessions for doctoral program administrators, provided that
universities are transparent regarding their best practices as well as
newly adopted practices and doctoral program reforms.
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Abstract. Skills mismatch implies dis-
crepancy between the skills of job can-
didates or employed workers and job
requirements. Types of mismatch are
identified based on three criteria: quali-
ty of mismatch (surplus vs. shortage), re-
porting party (employer vs. worker/can-
didate), and type of skills (cognitive vs.
technical). Differences in types of skills
mismatch account for considerable var-
iation in qualitative interpretation and
quantitative measurement. The problem
of skills mismatch has been widely de-
bated across the OECD countries, yet
it remains understudied in Russian re-
search literature. The issue raises con-
cerns among education and labor mar-
ket researchers as well as practitioners,
so this article analyzes the available find-
ings from the prospective of their poten-
tial use by educational institutions being
the key consumers of data on skills mis-

match and the ones that should tackle
the problem.

Five types of skills mismatch are identi-
fied, along with the specific challenges of
measurement and interpretation. The arti-
cle describes three methods of skills mis-
match measurement to be selected as a
function of which type of skills supply and
demand data is used: indirect, objective
direct, and subjective direct measure-
ment. It also classifies methods of meas-
uring the cognitive skills gap in the ma-
jor cross-national studies: PIAAC, STEP,
and OECD Skills for Jobs Database. It
transpires that cross-national compari-
sons of cognitive skills mismatch most-
ly have to use a mixed approach due to
limitations typical of cross-country re-
search, such as the lack of objective data
on skills demand and relying on subjec-
tive or indirect data alone. For this rea-
son, the results of most cross-national
skills mismatch assessments cannot be
implemented by educational institutions.
Keywords: cognitive skills, skills mis-
match, education, labor market, em-
ployer’s requirements, cross-national
comparisons.
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It was in the 2000s-2010s that researchers began to focus on the de-
velopment of skills, especially cognitive ones. A proven predictor of
professional success [Hanushek et al. 2015; Pellizzari, Fichen 2013],
cognitive skills are one of the most important prerequisites for build-
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ing a successful career trajectory at a time when the global labor mar-
ket is undergoing radical transformations and the days of staying in
one job, or with one company, for decades are waning [World Bank
2019]. In this context, the problem of skills mismatch has become one
of the most hot-button issues at both national and international levels.

The earliest studies on skills mismatch date back to the
1970s-1980s, when levels of workers’ educational attainment sky-
rocketed in high-income countries. The pioneering work of Richard
B. Freeman [Freeman 1976] introduced the concept of overeducation
in the scientific discourse, setting the stage for ample research into
the problem of gaps between manpower qualifications and labor mar-
ket requirements. Further on, the problem of skills mismatch (in the
form of overeducation for the most part) began to be approached
from the perspective of its influence on the labor market [Allen, van der
Velden 2001; Sicherman 1991; Bauer 2002] and human capital devel-
opment [Mendes de Oliveria, Santos, Kiker 2000]. It has been proved,
by the example of overeducaiton, that skills mismatch is associated
with tremendous costs at both macro- and microeconomic levels, af-
fecting negatively aggregate labor productivity and technological pro-
gress as well as employee earnings and job satisfaction [McGowan,
Andrews 2015; McGuiness, Pouliakas, Redmond 2017].

Initially, the problem of skills mismatch was approached as an im-
balance between aggregate supply and demand, a problem of match-
ing jobs with qualifications (i. e. education) [Jovanovic 1979, Sattinger
1993]. It was only in the late 2000s and particularly in the 2010s that
a micro notion of skills mismatch came to be distinguished, defining
the phenomenon as discrepancy between the skills possessed by a
worker and those required to perform a job—at the level of each sin-
gle worker-job pair [Pellizzari, Fichen 2017:3]. The issue made it to the
academic and political agenda following a series of business surveys
that revealed low employer satisfaction with worker skills, this short-
age of human capital being ranked among the top impediments hin-
dering business growth'. At the same time, the first results of interna-
tional surveys of cognitive skills, including the ones involving adults
(PIAAC), made it possible to measure specific-skill mismatches.

In the 1920s, the focus of research shifted to empirical measure-
ment of the gap between the specific skills possessed by workers
and those required by employers [OECD2013b; Perry, Wiederhold,
Ackermann-Piek 2014; OECD2015; McGuinness, Pouliakas, Red-
mond 2017]. As a result, the problem of skill shortage was unveiled
and brought into the spotlight. Remarkably, the shortage of cognitive
skills has been associated more often with the quality of formal edu-

T This provoked a fierce debate over the problem of skill gaps in the sociopolit-
ical arena. While some believe the concerns are overblown (e.g. [Krugman
2014; Weaver 2017]), others have no doubts that the skill gap is real [Bes-
sen 2014].

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 43-76



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

Maltseva V
The Concept of Skills Mismatch and the Problem of Measuring Cognitive Skills Mismatch

cation, while that of technical skills might be a product of poor candi-
date awareness and recruitment mistakes [OECD2013b]. For instance,
colleges are often blamed for offering programs focused on technical
skills and paying little attention to generic competencies [ACT 2011;
World Bank 2015].

There are two prominent talking points in the plot-twisting debate
on skills mismatch. First, mismatch can take various forms, which en-
tails a considerable variation in qualitative interpretations and quantita-
tive measurements. Second, there is no agreement among research-
ers or practitioners on how the discrepancy between skills supply and
demand should be measured, so no unequivocal mismatch measure-
ments exist so far. As a result, the purely academic problem of choos-
ing the optimal methodology for measuring skills mismatch spirals
into a real-life concern for educational institutions as consumers of
skills mismatch data and the ones that seek to reduce the gap. In oth-
er words, how treatment can be started if there is no exact diagnosis?

This article attempts to answer the following questions:

1. What are the forms that skills mismatch can take, and what are
the measurement and interpretation challenges that arise from
this diversity?

2. What are the approaches that cross-national assessments use to
measure skills mismatch manifestations?

3. What are the limitations of the existing assessment methods and
their outcomes? Can educational institutions implement the re-
sults of cross-national surveys of cognitive skills in practice?

The article consists of three sections. The first one examines the types
of skills mismatch and describes their qualitative interpretations. The
second one presents a typology of methods to assess the mismatch
between workers’ cognitive skills and employer requirements. The as-
sessment methods used in PIAAC, STEP, and Skills for Jobs are com-
pared, along with the associated limitations. The final part of the article
discusses the opportunities and limitations of implementing the skills
mismatch data obtained with different assessment methods.

1. The Conceptand The term skills mismatch is common to find in economic literature
the Problem Field as well as national and global strategies for labor markets and edu-
of Skills Mismatch cation. The generalized term implies discrepancy between the skills

1.1. Types of skills  possessed by workers and the requirements of jobs [Handel 2003],
mismatch  both at the level of proficiency and the type of skill. Researchers dis-
tinguish between short-run and long-run skills mismatches (Table 1).

Michael Sattinger [Sattinger 2012] defines a short-run skills mismatch

as a current gap in the level or set of skills caused by candidates being

imperfectly matched to vacancies, attributing such gaps to ineffective

policies of labor institutions while holding the formal education sys-
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Table 1. Characteristics of Short- and Long-Run Skills Mismatches
[Sattinger 2012:6]

Characteristic | Short-run Long-run
Causes Low candidate awareness and Unbalanced changes in supply and
recruitment mistakes demand due to major shifts
i (in technology, institutional
i landscape, etc.)
Measures Differences in individual job and Assessments and forecasts of
worker characteristics aggregate differences in supply and
demand in the labor market
Consequences : Costly search for workers and ¢ Lost returns to worker investments in
firms, losses in worker wages, and : education and training, inadequate
lower firm output labor force for firm expansion and
growth
Policies that Labor institutions to reduce search : Adapt educational policies to
address i costs ¢ anticipated changes in the labor
mismatches ‘ i market

tem responsible for long-run mismatches. However, education flaws
can lead to short-run mismatches as well, especially when it comes
to general competencies. On the whole, both perspectives on the rea-
sons for mismatch (imperfect recruiting decisions and low employer
engagement in workforce development, on the one hand, and formal
education flaws, on the other) are valid and not exclusive of each other.

The problem is pervasive and has a variety of manifestations, which
often go undifferentiated under the umbrella term of skills mismatch.
In practice, it may denote skill shortage, skill obsolescence, or field-
of-study mismatch—all of which have different causes and require dif-
ferent measurement approaches.

Below, the major types of mismatch are analyzed. Three crite-
ria—quality of mismatch (surplus vs. shortage), reporting party (em-
ployer vs. worker/candidate), and type of skills (cognitive vs. tech-
nical)—yield eight types of mismatch (Table 2). Three of them are
not exactly skills mismatches but rather qualifications/education mis-
matches (shaded in grey in Table 2): overeducation, undereducation,
and horizontal/field-of-study mismatch. Although education data is
often used as proxy variables in assessing the level of skills, low relia-
bility of such proxies has led to discrimination between qualifications/
education mismatch and skills mismatch in the most recent studies.
Results of the 2014 European Skills and Jobs Survey provide evidence
that the level of education cannot be equaled to that of skills. In par-
ticular, it reveals that 19% of higher-educated workers who were found
to be overeducated simultaneously lacked the skills their job needed
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Table 2. Types of Mismatch

Reporting Type of Reporting Type of
Surplus : party © skill : Shortage : party  skill
Overeducation Worker Cs Undereducation Worker CS

(TS TS
Overskilling © Worker CS © Underskilling Worker CS

‘ TS TS
Horizontal / © Worker TS Skill gap " Employer | CS
field-of-study : TS
mismatch ] f
Skill obsolescence Employer TS Skill shortage Employer | TS

Note: CS—cognitive skills; TS—technical (job-specific) skills.
Source: Adapted from [McGuinness, Pouliakas, Redmond 2017].

when hired, which means that overeducation does not necessarily im-
ply overskilling [Cedefop 2018a:51].

As shown in Table 2, skill shortage has a number of manifesta-
tions (underskilling, skill gap, skill shortage), which can be reported
by both parties involved, employer and worker. Skill gap and under-
skilling are used interchangeably by a lot of researchers (e.g. [Quin-
tini 2011]). These types of shortage are both measured by surveys,
skill gap among employers, and underskilling among workers. How-
ever, empirical evidence indicates that the relationship between skill
gap and underskilling measurements is not that obvious. For instance,
[McGuinness, Ortiz 2016] compared data on skills mismatch within
Irish firms based on a linked employer-employee survey. It turned out
that employees reported skill imbalances much more often than their
employers. As a result, the prevalence of underskilling was much high-
er than that of skill gaps. The greatest discrepancy between employ-
ers’ and workers’ perceptions of skills mismatch was observed for the
fundamental cognitive skills of literacy and basic numeracy (agree-
ment of only 33%). Several hypotheses have been proposed to explain
this asymmetry, the central one being that employees were more bi-
ased in their perceptions as they assessed their matching to prospec-
tive requirements rather than current ones.

Skill gap and skill shortage are the key mismatches reported by
employers, and it is vital to understand the difference between the two.
Skill gap implies an insufficient level of proficiency in the workplace,
which pushes employers to organize on-the-job training. Skill short-
ages create even a more severe problem, reducing job filling rates due
to the lack of adequately qualified candidates. However, the negative
effects of skill gaps ultimately turn out to be more extensive, as the
problem is usually solved by hiring relatively suitable candidates who
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Note: The review in-
volved articles pub-
lished in international
peer-reviewed jour-
nals, publications

of the World Bank,
OECD, Cedefop, and
Institute of Labor
Economics. Because
papers on skill gaps,
skill shortages, and
skill obsolescence
are very few, publi-

cations published be-

fore 2006 were also
included in analysis.

Figure 1. Number of Skills Mismatch Papers
Published in 2006-2016, by Type of Mismatch
[McGuinness, Pouliakas, Redmond 2017: 9]

Overeducation 86
Undereducation 24
Overskilling 21
Underskilling 3

Horizontal mismatch 10
Skill shortages 11

Skill gaps 6

Skill obsolescence 5

have to be trained in the workplace. Therefore, skill shortages can en-
tail manifestations of skill gaps. Another difference is that skill short-
age implies the lack of job-specific skills (in highly- as well as medi-
um-qualified jobs), whereas gaps are reported by employers across
all types of skills.

A review of literature on skills mismatch published since the
mid-2000s shows that half of the publications address the problem of
overeducation, paying far less attention to skill deficit (38% in 2006-
2016; 12% only, if undereducation is left out) [McGuinness, Pouliakas,
Redmond 2017] (Figure 1). Meanwhile, national policies of the world’s
top economies have been traditionally focused on solving the prob-
lems of skill gap and skill shortage, even though the evidence is insuf-
ficient yet to recommend this strategy.

A few hypotheses may be suggested to explain the difference in
the focus of national policies and research efforts. Authorities’ con-
cerns about skill shortages are fueled by the needs of businesses that
incur considerable expenses. Underskilling and skill shortages have
a direct negative impact on labor productivity, affecting the size of in-
vestments in workforce training and development?. The reason for re-
searchers mainly elaborating the problem of overeducation may be
the high incidence of this phenomenon in the top OECD countries
from which the publications originate. Indeed, population with tertiary
education in the group of 25-34 year-olds exceeds 40% in 26 out of
35 OECD countries [OECD2018a].

2 For example, 20% of establishments surveyed in Great Britain claimed that
skill gaps had delayed the introduction of new products, and nearly one in
three claimed that the gaps caused difficulties with the introduction of new
working practices [Tether et al. 2005].
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Table 3. Cross-Classification of Workers by
Personal and Job-Required Skills [Handel 2017]

Supply (level of personal Demand (level of JOb required Skl||S)
skills) ; : :

Low ; Med|um ; ngh
Low 123
Medium 4 5 6
High 7 8 9

(1)—low-skill match
(5)—medium-skill match
(9)—high-skill match

(2, 3, 6)—underskilling and skill gap
(4,7 8) overskilling and skill gap

1.2. “Healthy” skills ~ Skills mismatch can take a variety of forms, but is match always the
mismatches  sought-for optimum? Skills match is measured as the degree to which
the level of worker skills is matched to the one required by employer.
A simplified framework for understanding the match-mismatch par-
adigm is proposed by Michael J. Handel [Handel 2017] (Table 3). It
highlights areas of mismatch with skill surpluses and shortages as well
as a few match situations for low, medium, and high levels of skills re-
quired by jobs. The low-skill match, however, is not regarded as an in-
herently positive situation but rather as formal absence of skills mis-
match in low-skill occupations. More than that, some experts argue
that the goal of perfect skills matching is a chimera and that one-shot
policy measures are likely to be short-lived [Cedefop 2018a:15].

There has been much debate over the rationality of pursuing the
goal of perfect skills matching and preventing skills mismatches. The
prevailing opinion dictated by the demand side—employers—is that
skills are largely in deficit. With graduates being underqualified, em-
ployers experience difficulties finding workers with required skills or
adequate skill levels. The alarmist skills gaps narrative makes it easy
to surrender to the idea of fighting the gap unconditionally and bring-
ing the supply and demand to a perfect balance. However, a number
of researchers (Table 4) consider evidence of skill gaps insufficient, as
the majority of population has their skills unrecognized or underuti-
lized—which means that the deficit, even if real, is largely determined
by low incidence of workplace learning and stagnant task variety in
some sectors.

Cedefop experts believe that levels of skills mismatch can change
over time for individuals, and some mismatches can be considered
healthy if observed when skill needs are undergoing transformation.
It follows that not every formally detected skill gap is real, and that the
very problem of skill shortage (reported by employers as the main re-
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Table 4. Views on the Key Skills Mismatch Problems [Cedefop

2018a:16]
Mainstream view Additional insights
Key problem: skill shortages Key problem: skill surpluses
Employers cannot find the right skills + The skills of a significant share of
Graduates are ill-prepared for the skill needs population are unrecognized or underutilized
of modern workplaces Low incidence of workplace learning in some

sectors/occupations

Skills mismatch: static Skills mismatch: dynamic
Policy-makers should aim to match skill i One-shot policy solutions to matching skills
supply to skill demand and jobs are short-lived

Some skills mismatch can be healthy if
i associated with changing skill needs and con-
tinued skill formation

Skill gaps are associated with lower Some skill gaps reflect greater opportunities
productivity i for continuing learning
Transitions from overskilling to matched skills
bring productivity gains

Lifelong learning: a joint worker-firm

Individuals should invest in adult training to i responsibility
shield against career interruptions and Employer-provided training in workplaces has
changing skill needs a greater marginal effect on workers’
i continuing skill development than off-the-job
training

cruitment hurdled) may in fact be the problem of skill surplus—unrec-
ognition and underutilization of skills in the labor market—as well as
ineffective recruitment and workforce development strategies. Finally,
one-shot policy solutions to matching skills and jobs are often short-
lived, so policy-makers should examine thoroughly all the possible
causes and quality of the detected gaps before making any decisions
to deal with mismatches.

2.Skills Mismatch  Skill is a complex semantic construct, and its definition may vary

Measurementin greatly depending on the subject of research. Studies addressing

Cross-National skills mismatch define skill as any capability that satisfies some prac-

Assessments tical requirement of work [Handel, Valerio, Sanchez Puerta 2016:5].

2.1 Approachesto  That is, skills are not analyzed in isolation as some specific knowledge

measuring skills  or personal characteristic; they should be directly relevant to job per-
mismatch

3 Genuine skill shortages are only observed in 12% of employer recruitment dif-
ficulties, while the rest can be attributed to firms’ inability to offer a competi-
tive salary or adopt a competitive recruitment strategy [Cedefop 2018a:42].
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formance. Among the identified types of skills* (cognitive, non-cogni-
tive/socioemotional/behavioral, and technical/job-specific), cognitive
ones have been studied most extensively, largely due to the evidence
of their positive macroeconomic effects and their capacity to predict
professional success at the microeconomic level. General and high-
er-order cognitive skills are fundamental to any professional, as they
are indispensable for acquiring occupation-specific skills [Ibid.:6].

Before proceeding to analysis of publications on skills mismatch
measurement, it is important to emphasize the difficulty of measur-
ing the “supply”, or the level of proficiency across various skills. Gen-
eral cognitive skills that develop in the course of formal schooling are
the easiest to measure, whereas skills that are in high demand among
employers (job-specific, higher-order cognitive, and non-cognitive),
acquired from informal institutions (life experience, workplaces, on-
the-job training), are extremely hard to assess at the national and
cross-national levels. The main reasons for that include the vast and
growing variety of narrow skills required by specific jobs, which makes
creating a universal measurement instrument an extremely challeng-
ing task.

Although researchers recognize unanimously the problem of skills
mismatch and the important role of skills in achieving professional suc-
cess, no consensus has been reached on the measurement methods
so far, the major challenge being the lack of harmonized cross-country
data on skills demand (skills required by employers) and supply (skills
possessed by workers) with regard to a wide range of skills.

The existing approaches to measure skills mismatch represent
adapted versions of the three major methods of measuring mismatch-
es in education. There is much more literature on educational mis-
match assessment methods because data on the mismatch between
formal education and job requirements is more accessible and ob-
jective [Eurostat 2016]. The first assessment method is subjective
self-reporting, i. e. self-assessment of matching between an individ-
ual’s qualifications and the level required for successful job perfor-
mance. The second one, objective measurement, is when labor mar-
ket experts determine the education levels required for specific jobs
or occupations and the degrees of matching those requirements. The
third method is empirical and suggests that the required level of qual-
ifications is estimated based on average levels of educational attain-
ment within specific sectors or occupations.

We have identified three methods to assess skills mismatches
based on the type of data on skills supply and demand (Table 5). The

4 This classification is used by the World Bank [Skills Development. World Bank:
http://www.worldbank.org/en/topic/skillsdevelopment]. The OECD distin-
guishes between cognitive, non-cognitive, and other skills, the latter includ-
ing a number of varieties of narrower skills that may be classified as techni-
cal or job-specific [Skills. OECD: http://www.oecd.org/skills/].
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Table 5. Methods of Skills Mismatch Measurement

Type of ; ; Type of mismatch
measurement  Demand for skills © Supply of skills : Mismatch measurement : measured
Direct Occupation profiles Direct measure- Comparing actual skill levels to Underskilling
objective i indicating required  { ment i required ones on a uniform i Overskilling
¢ skill levels : ¢ scale :
Indirect Indirect measures (employment rate, Calculating a composite index Skills mismatch
unemployment rate, overeducation rate, of skill shortage/surplus (aggregate)
etc.) Skill shortages
Direct Employer surveys Subjective self-report of Skill gaps
subjective individual’s skills as matched/ Skill shortages
mismatched to current and/or Skill obsolescence
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o procnective fob requirements e
i Worker surveys i Underskilling
‘ ‘ ¢ Overskilling
Linked employer-worker surveys Skill gaps

Under-/overskilling

indirect method uses indirect measures of skills supply and demand,
the direct one compares the results of direct skill measurements to
employer requirements, and the direct subjective one measures the
gap using employer and/or worker surveys. Table 5 demonstrates that
different methods may be used to assess the same type of mismatch,
and combinations of methods result in mixed-methods approaches.

Let us now dwell on the examples of mismatch measures in each
of the three assessment methods. Direct objective assessment meas-
ures short-run current mismatches (see Table 1) by comparing the in-
dividual level of skills to the one required for job performance. ACT
WorkKeys assessments compare the proficiency levels needed for
specific career clusters (e. g. “Locating Information Level 6” for “Econ-
omists”) to the minimum scores achieved by examinees (e. g. Level 5
achieved). As a result, a skills mismatch (shortage, i. e. underskilling
and skill gap) will be identified in this career cluster at the individual
level. Aggregated skill benchmarks are created to represent the skill
levels required for entry into 85% of the occupations in a given career
cluster [ACT 2015].

Direct subjective assessment (surveys) also measures the short-
run mismatches of “here and now” using self-report of skill gap and
its size or, in case of employer surveys, expert reports. A 2014 survey
of adult workers in 28 EU countries (European Skills and Jobs Sur-
vey) used six blocks of items to measure skills mismatches. In par-
ticular, the items asked participants to assess the level of skills need-
ed to do their job on a scale of 0 to 100, the extent to which their skills
were lower or higher than required to do their job on a scale of 0 to 5,
and mismatches in specific skills (literacy, numeracy, ICT, etc.) on a

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 43-76



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

Maltseva V
The Concept of Skills Mismatch and the Problem of Measuring Cognitive Skills Mismatch

scale of 0 to 10 [Cedefop 2015]. With direct measurement methods,
the final index of mismatch represents the share of workers who are
mismatched to their jobs in one specific skill or in the whole skill set.
With indirect measurements, data on skills supply and demand is
represented by indirect indicators, which make up a composite index
allowing to measure aggregated mismatch or skill-specific shortag-
es/surpluses. For example, European Skills Index is an aggregated in-
dex of 15 indicators broken down into three pillars. In particular, skills
matching ranges between 0 and 100. This pillar includes two indica-
tors of skill underutilization (long-term unemployment and underem-
ployed part-timers) and three indicators of skills mismatch (overqual-
ification rate among tertiary graduates, low-wage college-educated
earners, and overall qualification mismatch) [Cedefop 2018b]. Sec-
tion 2.2.3 presents an example of measure of skill-specific shortage.
Direct objective assessment is obviously the most reliable meth-
od of skill gap measurement, yet it is also the most difficult and costly
one. One should also consider the limited range of skills that can be
assessed using this method, especially on a regular basis and across
countries®. An important advantage of direct measurements is that
they identify skill gaps at the individual level, thus providing founda-
tion for targeted measures to reduce those gaps. Subjective meth-
ods, despite being relatively easier to use, have a critical flaw of bias,
which leads to essential variation and low reliability of measurements.
Direct objective assessment, in addition to identifying a skill gap, may
contribute to its reduction, while indirect measurements, for example,
are helpful for monitoring trends in the balance of skills supply and de-
mand. To summarize, objective and subjective assessments detect
short-run mismatches, while long-run ones are measured indirectly.

2.2. Cross-national Most publications and cross-country studies on skills mismatch have
assessments of been based on the results of the OECD Programme for the Interna-
cognitive skills  tional Assessment for Adult Competencies (PIAAC). Initially, the pro-
mismatches ject did not aim to measure skill gaps; it was designed to assess gen-
2.2.1.PIAAC  eral cognitive skills of adult workers, i. e. the supply of skills in the labor
market. However, improving measures of skills mismatch has been

made a key objective of development work for the second cycle of

the survey (2018-2023) [Quintini 2017]. The first-cycle data provides

both prerequisites that are necessary for assessing skills mismatch,

i. e. direct objective measurement of cognitive skills offer and subjec-

tive measurement of skills demand in the form of worker surveys on

skill use at work (Table 1A, Appendix). Accessibility and credibility of

information on skills demand is a major challenge in cross-national as-

sessments. The questionnaire module is based on the Job Require-

ment Approach (JRA), which consists in asking individuals about the

5 For more details, see [Eurostat 2016].
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Table 6. Major approaches to measuring skills mismatch used in PIAAC-based cross-
national assessments

# Approach

© Source  Description

1 Self-report

PIAAC Background Self-report on skills mismatch
- Questionnaire :

2 i Job Require-
ment Approach

Quintini (2012) Comparing levels of skills (measured by PIAAC tests) and skill use
at work (measured by self-report)

Allen et al. (2013) Standardized skill and skill use levels derived from [Quintini 2012]
3 Realized Match Perry, Wiederhold, Computing the median observed skill of workers (PIAAC results)
Approach Ackermann-Piek (2014) : employed in each occupation (two-digit ISCO-08) for every
country

Pellizzari, Fichen (2013) Assigning levels of skills mismatch (based on Approach 1). For the
‘ group of well-matched (according to PIAAC tests) workers,

¢ competency bandwidths by country and occupation (one-digit

i 1SC0-08) are derived according to average skill levels

Pellizzari, Fichen (2017) Assigning levels of skills mismatch (based on Approach 1). For the
: ¢ group of well-matched (according to PIAAC tests and self-report
on skill use) workers, competency bandwidths by country and
i occupation (two-digit ISCO-08) are derived according to average
 skill levels

Source: [OECD2013a; OECD2015; OECD2018b; Quintini 2012; Perry et al. 2014; Pellizzari, Fichen 2017].

different types of tasks performed at work and the skills they use to
perform them, and subsequently inferring to what extent their current
skills are matched to requirements of their workplace. This approach
is considered to provide a more objective description of skills than an
approach relying on subjective self-assessments by individuals of the
type and level of skills they possess [OECD2013b:5].

Below, methodological approaches to skills mismatch measure-
ment are analyzed using the PIAAC data. Table 6 describes three ma-
jor approaches, assigning respondents to one of the three catego-
ries—well-matched, underskilled, or overskilled.

The first method, self-report, is a direct subjective measure. The
PIAAC uses this approach not only to measure the level of skill use
(Table 1A, Appendix) but also to identify aggregated (non-skill-specif-
ic) mismatch in two Background Questionnaire items (Table 7). Due
to low reliability of self-reported data, some researchers [Perry, Wie-
derhold, Ackermann-Piek 2014:148] assume that this questionnaire
should not be used for measuring skills mismatch.

The second and third types of assessment represent mixed meth-
ods approaches, being based on objective data on skill levels (meas-
ured by PIAAC tests) and at the same time using subjective (self-re-
ported) data.
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Table 7. Self-reported skills mismatch in the PIAAC Background
Questionnaire

Question 1. Do you feel that you have the skills to
cope with more demanding duties than those you

Question 2. Do you feel that you need are required to perform in your current job?

further training in order to cope well with '
your present duties? : Yes ¢ No

Yes Overskilled as well as Underskilled
i underskilled ;

No i Overskilled Well-matched

Source: [OECD2010; Perry, Wiederhold, Ackermann-Piek 2014:148].

Table 8. Share of workers underskilled in numeracy (evidence from
PIAAC), broken down by approach to skills mismatch measurement

(%)

| Self-report | JRA RMA

; : © Perry Wiederhold, | Pellizzari,

: PIAAC Quintini | Allen etal. | OECD | Ackermann-Piek : Fichen
Country  (BQ) S (2012) L (2013) (2013) | (2014) - (2017)
Germany  3.93 13042 836 288 739 105

£ (0.46)  (0.84)  (0.60)  : (0.35) : (0.76) £ (0.033)
USA £2.33 C4471 G 9.65 £ 454 765 139

£ (0.30)  :(1.09) : (0.55) £ (0.42) : (0.65) £ (0.038)

Note: Standard error in parentheses. The sample consists of full-time employees between 16 and
65 years of age, excluding students and apprentices.
Source: [Perry, Wiederhold, Ackermann-Piek 2014:155, 159; Pellizzari, Fichen 2017:19]

Skills mismatch is measured by comparing proficiency levels as-
sessed by PIAAC tests to skill use levels self-reported by PIAAC par-
ticipants. Depending on how exactly this approach is used, mismatch
measurement results may vary dramatically (Table 8). Although the
problem of measure standardization has been solved [Allen et al.
2013], the method still has a major pitfall of being based on self-re-
ports of PIAAC respondents, which undermines its reliability as work-
ers tend to overstate their level of skill use [Hartog 2000].

The third method (see Table 6), Realized Match Approach, con-
sists in deriving competency bandwidths for every country and every
occupation based on PIAAC skill level tests. OECD researchers pio-
neered this method in 2013, but it was largely criticized for too broad
occupation groupings, few career-specific observations, and using
self-report data from PIAAC BQ. An alternative measure proposed in
[Perry, Wiederhold, Ackermann-Piek 2014] avoids using self-report-
ed information, thus making it possible to reach a minimum number of
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observations by country-occupation of 30 and use the more detailed
two-digit ISCO-08 categorization.

This approach was later upgraded [Pellizzari, Fichen 2017] by add-
ing data from PIAAC skill use survey. Researchers computed the me-
dian observed skill of workers employed in each occupation and then
defined minimum and maximum requirements in each occupation in
an attempt to overcome the fundamental problem of all cross-nation-
al skills mismatch assessments, specifically the absence of direct ob-
jective or at least harmonized measures of skills demand. The authors
admit that this new methodology still uses self-reported information
by the workers—which is its major limitation—yet they are convinced
that the potential distortions have been minimized [Ibid.:6].

Nevertheless, neither of the three PIAAC-based assessment
methods analyzed above allows measuring skills mismatches by di-
rectly comparing levels of worker skills to those required for success-
ful job performance (not those of skill use), thus placing limitations on
actually using the measurement results in practice.

2.2.2. STEP Skills  The World Bank’s STEP Skills Measurement Program provides an-
Measurement  other body of data to be used in cross-national skills mismatch as-
Program  sessments. Launched in 2010, the STEP was designed to measure

skills mismatches in low- and middle-income countries, so it assess-

es both the demand for and supply of cognitive, socioemotional, and

job-specific skillsé. This is the widest-reaching cross-country study

of skill gaps so far, which measures cognitive skills both objectively

(PIAAC literacy test) and subjectively (self-report) and quantitatively

estimates the demand for skills based on employer surveys (Table 9).

It was expected that skills mismatches would be assessed in
linked household-employer surveys on skill use at work [Pierre et al.
2014:9]. However, the authors did not report the over- and underskill-
ings estimated this way, as this approach implied using subjective in-
formation on skill use, and the available direct measures of skill-spe-
cific proficiency (literacy test results) were impossible to compare to
employer survey data. Ultimately, the authors focused on measuring
education mismatches, as data on education levels is more objective
and reliable’.

That is to say, skills mismatch assessments based on PIAAC data
are not directly relevant to labor market needs, as skill shortages were
measured using self-report data or average levels of proficiency. The
STEP survey attempts to establish the relevance with labor market
needs by combining direct skill measures with subjective assess-
ments of skills demand. However, bringing this mixed methods ap-
proach to the cross-national level is challenged by the impossibility of

6 For more details, see [Aedo et al. 2013].
7 For more details, see [Handel, Valerio, Sanchez Puerta 2016:79-109].
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Table 9. Skills mismatch measurement in the STEP Employer Survey (for occupations
Type A — Professionals) [World Bank 2017]

Question 1: For each of the skills, indicate if there is a difference (gap) between what is required
for the job and the current level of this skill in a typical worker

Question 2 (if a “Yes” was reported in Question 1): How large is the difference (gap) between
the current skills and the required skills in a typical worker?

Question 1 Question 2
Yes, there is a difference—T1; Small difference—1;
No, there is no difference—2; Medium difference—2;
This skill is not required for the : Large difference—3
Skills ¢ job—3 ‘
Can do calculatlons and work with numbers 123 123

Can use a computer for makmg presentatrons and/or other
advanced purposes like creating and managing databases, 123 123
or using specrallzed computer programs, etc.

Can demonstrate specific technical skills relevant to the job 123 123

comparing non-standardized indicators of skills supply and demand—
the current level of skills (grade or score obtained in a test) and the
level required for job performance (judgmental opinion of an employ-
er in a specific occupation and specific country, expressed during a
survey)—as well as the lack of direct measures of skill levels and the
impossibility of measuring directly the whole range of skills.

2.2.3. OECD Skills  The OECD Skills for Jobs Database launched in 2017 is another source

for Jobs Database  of cross-national data on skills mismatch?. This is an attempt to over-
come the skills mismatch measurement pitfalls described above (sub-
jective data, irrelevance to the labor market) and obtain the necessary
cross-country information on skills that would be operational at both

8 OECD Skills for Jobs: http://www.oecd.org/els/emp/skills-for-jobs-dataviz.
htm
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macro- and microeconomic levels, the latter involving individual deci-
sions on educational trajectories and employee training and develop-
ment. The database contains information on skill shortages and sur-
pluses, education mismatches, and horizontal gaps for 35 skills (from
cognitive to job-specific) disaggregated into knowledge areas from 40
OECD+ economies.

In the absence of direct objective cross-national measures of skills
demand, the OECD uses a combination of indirect labor market sig-
nals. The resulting Skills Shortage Index (SSI) reveals skill-specific
shortages/surpluses at the occupational level® in a country. The SSI
is calculated in two stages.

At the first stage, the Occupational Shortage Index (OSI) is es-
timated, which is a composite indicator consisting of five compo-
nents: hourly wage growth, total employment growth, growth in hours
worked, overqualification growth, and unemployment rate. The choice
of a composite index is justified as indicators within it not only com-
plement one another but also smooth over random fluctuations in any
one indicator. For instance, a combination of the former two compo-
nents may have an opposite effect on demand for occupations, gen-
erating a shortage or a surplus of workers.

At the second stage, the estimated country-level OSls are refined
by calculating shortage indexes for each specific skill in every occu-
pation. To do this, the OECD uses the US Department of Labor’s Oc-
cupation Information Network (O*NET)'®'", O*NET represents a con-
tinuously updated database of knowledge and skills (cognitive, social,
and technical) required from workers in each occupation in the US
labor market. For each occupation, the O*NET database provides
a matrix of skills by two dimensions, “importance” (on a scale from 1
to 5) and “level” required to perform job duties (on a scale from 0 to
7). The product of the two dimensions represents the skill-specific re-
quirements for each occupation, which are used to compute the SSI.

The OECD Skills for Jobs Database is positively far ahead of all
the other skills mismatch measurement instruments analyzed here as
it uses unbiased data on skills demand; however, it is not free of limi-
tations, either. First, skills mismatch data is derived from indirect indi-
cators (labor market signals), and the resulting measure of skill imbal-
ances rather describes skill needs. Second, researchers are doubtful
whether it is correct to extrapolate the O*NET matrix of skills required
for jobs in the US labor market to other countries [OECD2018b].
O*NET has already been applied in research on other economies’?,
and the cross-country validity of O*NET scores described above has

9 List of occupations at the two-digit level of ISCO-08 (33 occupations in total).

10 O*NET Resource Center: https://www.onetcenter.org

1 PIAAC data on skill requirements is not as detailed as those provided in
O*NET and, for this reason, are not exploited in the Skills for Jobs Database.

12 For more details, see [Aedo, Walker 2012; Aedo et al. 2013].
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been formally tested by Handel [Handel 2012]. A caveat should, how-
ever, be raised about the use of O*NET to describe skills of occupa-
tions in low-income countries, as they differ significantly in terms of
technology and regulatory context from the United States, which inev-
itably affects the skill content of certain occupations. Despite possible
challenges in using the O*NET database, it remains the most compre-
hensive and crucial source for assessing skills in employment that ex-
ists, researchers admit [OECD2017:42].

3. Applicability of According to a survey of relevant ministries of 13 OECD countries,
Cross-National information obtained from skill anticipation and mismatch assess-
Skills Mismatch ment exercises is actively used in education policies, most often in

Measurement designing, updating, and revising curricula (over 90%) and provid-
Results and the ing information to students about labor market prospects (over 75%)
Associated Prob- [OECD2017:19]. Obviously, not only cross-country assessments but
lems national surveys as well are used for those purposes, providing di-

rect objective data that has many more chances of being applied and

operationalized for decision making. The existing cross-national as-

sessments of skills mismatch predominantly use mixed methods ap-

proaches, combining direct measurement of a narrow range of skills

with subjective self-report of skill needs, this choice being dictated by

the impossibility to obtain objective information on the skills demand.

In terms of potential applicability, measurements based on PIAAC
and STEP data cannot be considered completely credible because of
methodological limitations and flaws (Table 10). In the case of PIAAC,
the major restrictions are self-reported data (including data on skill
needs) and very limited implications (only two skills are measured).
The prospects for using results of such assessment by educational
institutions and other stakeholders are extremely limited; in fact, they
are reduced to pure research. The STEP survey basically confined
skills mismatch measurement to surveys (skill gaps reported by em-
ployers) and education mismatch assessment, being unable to meas-
ure skill imbalances.

The Skills Shortage Index from the OECD Skills for Jobs Database
provides more reliable measures of skill shortages and surpluses. De-
spite the limitations (reduction to self-report on skill needs), this is
the most operational database for all the stakeholders including ed-
ucational institutions and students. From day one, it was designed
for use by a broad public. The database is available in two modes,
at OECD.Stat to be used by researchers and on a separate website
with a friendly interface'3, which provides an interactive cross-coun-
try comparison of skill-specific mismatches and the “Change career”
service allowing to discover which skills, abilities, and knowledge one

13 OECD Skills for Jobs: https://www.oecdskillsforjobsdatabase.org
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Table 10. Limitations of cognitive skill measurement methods and results in cross-
national assessments

Database Type of
(developer) Method mismatch Measurement results Flaws
PIAAC (OECD, | Mixed methods ¢ Underskilling | Groups of underskilled, ! Based on non-objective
since 2008) (self-report + direct Overskilling well-matched, and data: subjective assess-
skill level measure- overskilled workers are ment of skill needs and
ment + surveys on identified for two cognitive self-report of skill gaps;
skill use at work) skills in each occupation Only two skills are
measured
STEP (World Direct subjective Skill gaps Groups of underskilled, Skills mismatch measure-
Bank, since : (employer and : well-matched, and : ment is reduced to
2010) i employee surveys) ¢ overskilled workers are i qualifications mismatch
Mixed methods (direct identified at the educational measurement
i skill level measure- ; i level; Skill gaps are ;
ment + surveys on identified based on
¢ skill use at work) i employer surveys on
satisfaction with worker skills
OECD Skills for @ Indirect (indicators of : Skill ¢ Skill Surplus/Shortage ¢ Reduced to skill need
Jobs Database, demand for occupa- shortages Indexes are computed for 35 measurement
Skills Shortage : tions are specified ‘ i skills in each occupation ‘
Index (OECD,  using O*NET data on © (at the two-digit level of
since 2017) i skill-specific i 1SC0-08) across 40
requirements in each © economies
¢ occupation) ‘

might need to strengthen depending on their current or desired occu-
pation in a specific country.

The characteristics of skills mismatch measurement specified in
Table 10 impose severe limitations on measurement results and their
interpretation. Skills mismatch data varies greatly depending on the
method used, not only at the quantitative level (e. g. divergences in
PIAAC data, see Table 8) but at the qualitative one as well. As aresult,
it is often unclear whether the problem of mismatch is actually real
and, if itis, whether it is a surplus or shortage.

Let us analyze the results of skills mismatch measurement across
19 OECD countries in studies using data from PIAAC and the OECD
Skills for Jobs Database. Four degrees of imbalance are used to
compare the results obtained by the two methods: “shortage”, “crit-
ical shortage”, “surplus”, and “critical surplus”. For the OECD Skills
Shortage Index, degrees are established as follows. The SSI takes val-
ues from 1 to -1, where positive values correspond to shortage, and
negative ones, to surplus of skills. OECD experts [OECD2017:51] sug-
gest defining critical shortage as the observations in the top quartile
of the positive skill imbalance values across countries and skills, and
critical surplus, accordingly, as the observations in the bottom quar-
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Table 11. Discrepancies in numeracy (mathematical) skills mismatch

assessment
Country OECD Skills Shortage Index Skills mismatch (assessed in [Pellizzari,
‘ i Fichen, 2017] using PIAAC data)
""" Vaue Shortage/  Shorlage | Suplus . Shortage/ |
i Surplus : value i value : Surplus
leand ....... 049 ..... lecalsmrtage ,,,,,,,, 004 .................... surp|us ...................
|ta|y ................................ 029 ..... Cr|t|ca|shortage ............. 003 .................... Surpms ...................
spam ........................ ..... 0 259 lecalsmrtage ..................................... lecalsurplus .......
Denmark .......................... 0 2 43 lecalsmrtage .............................................. surp|us ...................
Germany .......................... 0235 5 lecaIShortage .............................................. lecalsurplus .......
Ausma ............................. 0133 Cr|t|Ca|sh0r’[age .............................................. surp|us ...................
|re|and ............................................ lecalsmrtage ............. 0121 ............................ surp|us ...................

Czech Republic

Critical shortage

Surplus

Slovakia © 0.6 : Shortage i Critical surplus
Norway ...................... ..... e Shortage SR A S surp|us ...................
S ...... o Shortage ......................................... Surp|us ...................
France ....................... ..... 0109 Shortage SR DA Surp|us ...................
Canada S 0 093 Shortage SR AR A surp|us ...................
T o Shortage ............................................................ lecalsurplus .......
P S Shortage R ST sUrp|US ...................
Be|g,um ..................... ..... o Shortage R SR surp|us ...................
P S Shortage SR AR Surp|us ...................
po|and . _0007 surpms SR AR Surp|us ...................

Estonia © 2003 : Surplus ¢ Surplus

Note: The OECD Skills Shortage Index for 2015; skill imbalances computed in [Pellizzari, Fichen
2017] for 2008-2013.
Source: [Pellizzari, Fichen 2017:19]; OECD.Stat. Skills for Jobs Database: https://stats.oecd.org

tile of the negative values. PIAAC-based skills mismatch measure-
ments represent shares of well-matched and mismatched (over- or
underskilled) workers. In order to distribute these results among the
four degrees of imbalance, we assume that skill surplus is a prevail-
ing problem in case the share of overskilled workers is higher than that
of underskilled ones, and skill shortage prevails in the opposite case.
The PIAAC first-cycle average was used as a benchmark to demar-
cate the critical shortage (0.087, or 8.7%) and critical surplus (0.167,
or 16.7%) percentiles.

http://vo.hse.ru/en/
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In assessing numeracy mismatch, the two methods yield diver-
gentresults in 17 out of 19 countries (Table 11). Calculations [Pellizzari,
Fichen 2017] based on PIAAC data reveal skillimbalances (25.4%) in
the first-cycle countries, yet surplus (16.7%) prevails over shortage
(8.7%). It means that skill shortage is not a prevailing problem ac-
cording to PIAAC-based computations—but the 2015 OECD Skills
for Jobs Database shows a different picture of the skills imbalance,
revealing skill shortages in 17 out of 19 countries, including eight cas-
es of critical shortage.

Therefore, a “head-on” comparison of skills mismatch assess-
ments using different methods of measurement does not allow infer-
ring the quality of the existing skill imbalance and only confirms the
variation in measurements and the existence of the measurement
problem. However, if measurements from both studies are analyzed
separately with allowance made for the methodological characteris-
tics, meaningful and uncontroversial inferences can be achieved.

The Skills for Jobs Database uses an indirect approach that meas-
ures a long-run skill match/mismatch. Skill shortage indexes for 35
skills in each occupation across 42 countries show that skill short-
age mostly affects cognitive competencies. Nearly all OECD econ-
omies experience a shortage of cognitive skills required to perform
non-routine tasks, while technical skills used for routine manual tasks
are largely in surplus [OECD2017:51]. The imbalance typical of OECD
countries contrasts strikingly the one discovered in low- and mid-
dle-income countries (Fig. 2). For example, Brazil and Turkey demon-
strate a shortage of technical skills and a surplus in the majority of
cognitive ones. Consequently, the long-run shortage of skills in the
OECD countries proves the structural shift in the labor markets of
high-income economies, specifically the polarization of skill needs as
a result of manufacturing automation and gradual eradication of rou-
tine tasks (in a broader sense, job polarization).

PIAAC-based measurements of cognitive skills imbalances use
direct objective and direct subjective approaches, thus establishing
short-run mismatches. According to this type of measurement, sur-
plus of general cognitive skills prevails over shortage, which is not in
line with the long-run cognitive skills imbalance measured by the SSI.
Yet, much more importantly than simply confirming again the urgency
of the skill surplus problem for high-income countries, PIAAC-based
assessments expose the “two-humped” shape of the mismatch distri-
bution, i.e. nearly equal shares of overskilled and underskilled work-
ers in a number of countries (Fig. 3). Taking into account the method-
ological characteristics of this skills mismatch measurement approach
(use of self-report data on skill use as a proxy for skill needs/require-
ments), it may be suggested that the main source of both “humps” is
the problem of skill underutilization, not skill level requirements.

As we can see, apart from showing structural skills imbalanc-
es, cross-national data on long-run skills mismatches obtained us-
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Figure 2. Skill Shortage Index in some OECD and
non-OECD countries (positive values — shortage)
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ing indirect indicators (OECD Skills for Jobs) can be used by educa-
tional institutions as a source of information on the demand for skills
across occupations and countries as well as by students and work-
ers as guidance for choosing or changing their educational/career
trajectory. On the other hand, PIAAC-based assessments measur-
ing short-run skills mismatches are rather of interest to researchers
but hardly applicable in practice, not only because they address very
few skills but also because of some methodological characteristics
(self-reported data on skills demand) and the associated interpreta-
tion challenges. Still, this assessment approach contributes signifi-
cantly to the evolution of the debate on whether demand for skills in
the labor market should be measured by job requirements or actual
levels of skill use at work.

Conclusion The international discourse on skills mismatch has been augment-
ing, the alarmist skill gaps narrative infiltrating more and more nation-
al agendas. While researchers and employers are debating over the
size and urgency of the skills mismatch problem, political decisions
are made to reduce the gap at the national level.

This article attempts to unravel the tangle of controversies and
shed light on the issue of skills mismatch as a micro phenomenon at
the level of specific skills and individuals. As it turns out, skills mis-
match can take various forms depending on the quality of gap and
the party reporting it, and zero gap is not always the sought-for result.
The high dispersion of opinions regarding skill imbalances is explained
by difficulties of mismatch measurement and interpretation caused
by limited availability of objective data on the demand for and supply
of specific skills. It is no coincidence that overeducation remains the
most elaborated manifestation of skills mismatch.

The use of subjective data on skill needs and the limited num-
ber of skills tested are the main reasons why cross-country assess-
ments cannot be relied upon. Consequently, the indexes of cognitive
skills mismatch provided by the major cross-national studies (PIAAC,
STEP) are not operational, being only useful for the purpose of fun-
damental research. However, the empirical results of those studies al-
low bringing to a broad public the issue of whether it is skill underuti-
lization or formal education flaws that should be considered the root
of the mismatch problem. An exception is the skills mismatch assess-
ment based on the new OECD database, which measures long-run
imbalances. Not only does this data on skill needs allow to monitor
structural shifts in the skills mismatch but it can also be applied by a
wide range of users, first of all educational institutions, students, and
workers.

Since the OECD-based instrument is the only one of all the ma-
jor cross-country studies measuring skills mismatch that can be re-
garded as potentially operational to be used by educational institu-
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Appendix Table 1A. PIAAC module on the use of skills at work
Response
Type of items Items Options
Skill Use Work—Litera- E How often (do/did) you read or use information from each of the E Never

cy—Reading

Scale G_QO01

(items G_QO01a,
G_QO1b, G_QO1c,
G_Q01d, G_QOfe,
G_Q01f, G_Q01g, and
G_Q01h)

following as part of your main job?
directions or instructions

i letters, memos or emails

articles in newspapers, magazines or newsletters

reports, articles, magazines or journals

books

manuals or reference materials

bills, invoices, bank statements or other financial statements
diagrams, maps or schematics

Skill Use Work—Litera-
cy—Writing

Scale G_Q02

(items G_QO02a,
G_Q02b, G_Q02c, and
G_Q02d)

How often (do/did) you write or fill out each of the following as part of
your main job?

letters, memos or emails

articles in newspapers, magazines or newsletters

reports

forms

Skill Use Work—Nu-
meracy

Scale G_Q03

(items G_QO03a,
G_Q03b, G_Q03c,
G_Q03d, G_Q03e,
G_Q03f, G_Q03g, and
G_Q03h)

In your main job, how often (do/did) you use arithmetic or mathematics
to:

calculate prices, costs or budgets?

use or calculate fractions or percentages?

use a calculator (either hand-held or computer-based)?

prepare charts, graphs or tables?

use simple algebra or formulas?

use advanced math or statistics (complex algebra, trigonometry or
regression techniques)?

Skill Use Work—ICT
—Internet and
Computer

Scale G_Q05

(items

G_Q05a, G_Q05b,
G_Q05c, G_Q05d,
G_Q05e, G_Q05f,
G_Q05g, and G_Q05h)

In your main job, how often (do/did) you:
use email?
use the Internet in order to better understand issues related to your

: work?

conduct transactions on the Internet, for example buying or selling
products or services, or banking?

use spreadsheet software, for example Excel?

use a word processor, for example Word?

use a programming language to program or write computer code?

i participate in real-time discussions on the internet, for example online
i conferences, or chat groups?

Less than once a
month

i Less than once a

week but at least
once a month

At least once a
week but not
every day

Every day

Source: [OECD2010; OECD2013b: 31].
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Abstract. This article investigates into
the reform of national school curriculum
in Russian-language schools in Latvia
and Estonia. We assess how well the re-
form-related regulations have been inte-
grated into everyday schooling practices
and reflected in educational outcomes
in order to measure the success of the
education reform in terms of curriculum
acceptance and PISA result improve-
ments. The study exploits the situation
of natural experiment that followed the
collapse of the Soviet Union, with coun-
tries that used to have a common educa-
tion system taking different reform paths
and achieving different outcomes. Na-
tional school curriculum is analyzed at
three levels: as intended (stipulated in
documents), as implemented (taught by
school teachers), and as attained (re-

flected in test results). Such three-lev-
el analysis required studying the docu-
ments that described the key reform pro-
visions, conducting a series of in-depth
interviews in Russian-language schools
to investigate the process of integrating
the proposed innovations in teaching
practices, and analyzing how PISA re-
sults in Latvia and Estonia had changed
between 2006 and 2015. It is shown that
the gap between the intended and at-
tained curriculum has reduced in both
countries. Schools have been actively
integrating the changes proposed, and
PISA results have been improving con-
sistently, yet the methods of achieving
those results differ between the coun-
tries. The natural experiment study de-
sign allowed to explore educational re-
form processes in the two countries as
well as to assess the effects of the re-
forms introduced.
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The collapse of the Soviet Union was followed by dramatic trans-
formations in all aspects of life in the post-Soviet and, on a broad-
er scale, post-socialist countries whose population found it hard
to accept many of the changes. In particular, challenges emerged
in building new education systems. Integration of ethnic Rus-
sians became one of the major problems in former Soviet repub-
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lics!. First of all, the status of Russians changed remarkably in the
early 1990s. After the dissolution, they went all the way down from
the Union-wide top of the socioeconomic ladder to ethnic minority
groups, losing their linguistic, employment and other privileges [Ran-
nut 1991; Raun 2009; Vihalemm, Hogan-Brun 2013]. Second, some
of the former Soviet republics had been ethnically homogeneous be-
fore they became part of the Soviet Union—which means that they
had little bilingual experience and very few strategies for establishing
social institutions in a society with a large ethnic minority group [Bu-
reau central de statistique de I’Estonie 1937]. In the Baltic countries—
Latvia, Estonia, and Lithuania—linguistic and ethnic integration was
a vital concern of education policy development [OECD2001a; Silo-
va 2002a].

National school curriculum is a crucial component of such integra-
tion; it implies that every school student in a country acquires roughly
the same set of knowledge and skills in uniform learning environments
[Heyneman 1998; Heyneman, Catlaks, Dedze 2001; Livingstone et
al. 1986; Njeng’ere 2014]. Integration of Russian-speaking minority
groups into national education systems was the goal of Russian-lan-
guage school reforms in general and curriculum reforms in particular.
By the time the reforms were initiated, Latvian and Estonian majori-
ty-language schools had already elaborated new systems of educa-
tional values based on the constructivist approach to learning and
learner-centered education and were ready to disseminate those new
practices to the whole education system.

Previous research on national school curriculum demonstrates
that its actual content and effects can only be assessed with a three-
tier approach: what official documents prescribe and what society
would like to see taught (the intended curriculum), what is actual-
ly taught in the classroom and how teachers incorporate all the cur-
riculum components in their everyday classroom practices (the im-
plemented curriculum), and what students have learnt (the attained
curriculum). The three dimensions of curriculum can never overlap
fully, the overlapping degree being an important indicator of curricu-
lum integration in real school life [Bempechat, Jimenez, Boulay 2002;
Livingstone et al. 1986; Martin 1996]. This study compares all the
three manifestations to analyze the process of new curriculum im-

T When the Soviet Union recognized the independence of Latvia and Estonia in
1991, Russians were the largest ethnic minority group in both countries. The
best part of Russian-speaking population had migrated to the Baltic states
during the Soviet era. According to census bureau reports, ethnic Russians
in Estonia accounted for 8% in 1934, 30% in 1989, and 26% in 2000. A simi-
lar trend is observed in Latvia with its 9% of ethnic Russians in 1935, 34% in
1989, and 30% in 2000 [Soros Foundation—Latvia 2001; Statistics Estonia
2016; Bureau central de statistique de I’Estonie 1937; Statistical Office of Es-
tonia, Central Statistical Bureau of Latvia and Statistics Lithuania 2003].
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plementation as a fundamental part of integrating Russian-language
schools into the national school education systems of Latvia and Es-
tonia. Integration is considered more or less successful if what soci-
ety would like students to be taught (the intended curriculum) is ap-
proximately equal to what is actually taught in the classroom (the im-
plemented curriculum) and what students actually learn (the attained
curriculum).

The aim of this study was to determine whether integration has
been achieved or at least whether the gaps among the three aspects
of curriculum have reduced since the reformation of education con-
tent in Russian-language schools was initiated.

Data on the intended curriculum was obtained by examining the
national curriculum regulations in both countries. Interviews with
school teachers and principals provided information on the imple-
mented curriculum. The attained curriculum was assessed using PISA
results. An approach like this implies a mixed methods design, which
combines qualitative and quantitative methods of data collection and
analysis. Natural experiment methodology was applied to measure the
effects of the new curriculum on educational outcomes.

Further on, the article scrutinizes the characteristics of education
reform analysis methodology and describes the methodology and
empirical basis of this study. Finally, research findings are presented
and discussed using the lens of the threefold curriculum.

1. Methodology of Since the intended, implemented, and attained curricula differ in their
the Three-Tier content, they cannot be assessed using the same method and require
Approachto different analytical approaches.
Curriculum The intended curriculum was analyzed using the official docu-
Analysis ments regulating the content and implementation of the new national
school curriculum as part of the reform of Russian-language schools
in Estonia and Latvia.

The implemented curriculum was assessed using interviews with
school teachers and principals designed to measure the degree of
curriculum integration and explore teachers’ perceptions of the new
curriculum. Because teachers and principals are mediators between
the curriculum and students, they were selected to be respondents in
the survey assessing the implemented curriculum. Studies show that
if these key agents do not approve or accept a reform proposed, the
latter will not be implemented to the extent originally planned [Erss et
al. 2014; Spreen 2004; Livingstone et al.:7].

The attained curriculum was assessed by analyzing how PISA re-
sults of Latvian, Estonian, and Russian school students changed be-
tween 2006 and 2015, i. e. during the reform period.

Impossibility to measure precisely the role that specific reform in-
terventions play in educational changes is a common problem experi-
enced by researchers trying to assess reform effectiveness. Reforms
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are introduced gradually, blurring the landscape of transformations,
and the effects of reforms are hard to differentiate from those of oth-
er concurrent processes. This methodological problem is solved by
the situation of natural experiment which had arisen from the histori-
cal events of the late 20th century. In the early 1990s, when the newly
recognized states were building their own education systems, condi-
tions under which initially similar groups existed began to come apart,
as those groups were involved in different transformation processes.
In a context like that, natural experiment provides an opportunity to
compare the education systems of Latvia and Estonia to the precur-
sor system (that of Russia).

Originally, the education systems of the three countries had very
much in common, as Soviet authorities had worked hard to unify ed-
ucation standards across all the 15 republics—and finally achieved
the goal by the end of the 1980s [Herbst, Wojciuk 2017; Mitter, 1992].
Teacher qualifications were also uniform across the three countries, a
number of Latvian and Estonian teachers in Russian-language schools
holding diplomas of Soviet colleges earned either in their home repub-
lic or in the Russian SFSR.

By the time the reforms were introduced—in the first half of the
2000s—the education systems of the countries analyzed had become
extremely divergent, since the curricula and teaching practices of Lat-
via and Estonia had undergone considerable transformations, while
those of Russia remained almost unchanged—in part due to the huge
inertia of the national education system, in part due to lower reform
intensity and lower acceptance rates among the teaching community
[Borisenkov 2006; Kapuza et al. 2017].

In both Baltic countries, reformation of Russian-language schools
began much later than that of majority-language schools. Some
changes were introduced in ethnic majority schools as early as in the
late 1980s and were in place throughout the 1990s. Meanwhile, Rus-
sian-language schools were kept in the background, maintaining their
old curricula and teaching standards, and being largely disregarded
and undermonitored by the educational authorities. It was not until the
early 2000s in Latvia and the mid-2000s in Estonia that the reform of
Russian-language schools was finally given impetus.

Comparative analysis of school students’ academic achievements
in Russia, Latvia and Estonia offers a rare opportunity to explore the
educational outcomes (the attained curriculum) of Russian-speaking
students attending schools in different countries—hence, studying in
different learning contexts. Comparison of their academic achieve-
ments may help determine the role that learning environment plays in
educational outcomes.

This study uses partially mixed concurrent equal status design to
examine all the three manifestations of curriculum [Leech, Onwueg-
buzie 2009]. This type of research design implies that quantitative and
qualitative phases of research have purposes of their own, and the
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combination of quantitative and qualitative findings allows conduct-
ing meta-inferences.

Document analysis was aimed at getting the idea of the new cur-
riculum content and implementation process in Russian-language
schools of Latvia and Estonia. The qualitative phase was focused on
exploring the process of national school curriculum integration and
acceptance in Russian-language schools of the two countries. This
involved in-depth interviews with school principals and their depu-
ties as well as classroom observations. Interviews included questions
about school in general, teachers, national school curriculum and its
transformations, teaching methods, approaches to student assess-
ment and the reform-related changes in them, and participation in in-
ternational student assessments, such as PISA and TIMSS. The inter-
viewees were also asked to explain the improvement of PISA results
in Russian-language schools. Classroom observations were designed
to determine the teaching approaches used, identify manifestations of
the new teaching practices, and measure overall classroom environ-
ment. Interviews were also conducted with Ministry of Education offi-
cials and reform designers.

The sample included seven schools in Estonia (Tallinn, Narva, and
Kohtla-Jarve), six in Latvia (Riga), and three in Russia (Moscow and
Moscow Oblast). The schools were selected using the purposive and
snowball sampling methods. One group interview and one classroom
observation were conducted in each of the schools. The length of in-
terviews varied between 90 and 120 minutes. Field studies were car-
ried out in June and September 2013 in the Baltic states and in May-
June 2013 and September 2014 in Russia.

Interview transcripts were explored using the method of thematic
analysis, which consists in identifying patterns of meaning (themes)
within data. Some preliminary codes were assigned to the themes
outlined in the interview guides, and more codes were added in the
process.

The quantitative phase involved comparing the changes in PISA
results among majority-and Russian-language schools? in Latvia and
Estonia and schools in Russia. Data from student questionnaires and
PISA scores in reading, science and mathematics obtained in 2006,

2 The language of school and home are not always the same. Estonian par-
ents rarely send their children to Russian-language schools, and vice ver-
sa. Overall, in all the four cycles of PISA, only 4% of children speaking Rus-
sian at home attended Estonian-language schools, and 0.8% of those with
Estonian as a home language attended Russian-language schools. As for
Latvia, 8% of children with Russian as a home language attended Latvi-
an-language schools, and 2% of children speaking Latvian at home attend-
ed Russian-language schools. Bearing in mind that ethnically diverse fami-
lies are more than common for both countries, the study was not restricted
to children speaking the same language at school and at home.
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Table 1. Sample Sizes for Each of the Five Groups Broken
Down by PISA Years

Number of students in | 2006 © 2009 2012 | 2015

Russian-language schools in Latvia 1,515 1,282
Latvian-language schools in Latvia 3,177 3,457 3567
Russian-language schools in Estonia = 1190 885 125
H.E‘s”tgr']‘i'én-language scuﬁat‘)'l‘s in Estonia 3675 7 H 4337
Russian schools 4871 5002 5849
Tota| ,,,,,,,,,,,,,, 14423 e . 16280 .

2009, 2012, and 2015 are analyzed.? In both Baltic countries, PISA as-
sessments were administered in the majority and Russian languages,
Russian-language versions of questionnaires and tests being com-
pletely identical to those used in Russia. Access to this data allows not
only comparing school students across the countries but also subcat-
egories of students based on the language used in teaching. Table 1
shows the size of samples in each of the five groups broken down by
years. The samples are representative for each country as well as for
each language group within the countries.

PISA performance in the five groups was assessed using regres-
sion analysis, where PISA scores were a dependent variable and the
type of school (based on the country and language used in teach-
ing) was a predictor. In addition, the model featured a number of con-
trol variables, in particular socioeconomic status at the individual and
group levels. Regression models were estimated for each assess-
ment year.

S;=b,+ bSt,+ b,Cnt; + e,

where S,.,. is standardized PISA score (in mathematics, science, or
reading), St, is socioeconomic status (mother’s education, number
of books in the home, average number of books among classmates),

3 The PISA sample is representative for 15-year-old students in each of the
countries. In Russia, 15-year-olds may attend a secondary or vocational
school. The sample of Russian school students only included those attend-
ing secondary schools. Vocational schools excluded from analysis account-
ed for 14% of the sample in 2006, 5% in 2009, 4% in 2012, and 3% in 2015.
The dramatic drop observed in 2009 is explained by the transition from three-
to four-year programs in elementary education. As a result, beginning with
2009, 15-year-olds in Russia are normally enrolled in the 9th grade of sec-
ondary school, just as in the Baltic states. In Latvia and Estonia, less than
1% of 15-year-old students attend vocational schools.
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and Cnt;is adummy variable for every group of schools depending on
the language used in teaching.

2. Results Following the collapse of the Soviet Union, Latvia and Estonia initi-
2.1. Education ated reforms of curricula, textbooks, and other instructional materi-
Reforms in Latviaand als as well as teacher retraining campaigns in the majority-language
Estonia: The Intended  schools [OECD2001a; Silova 2002b; Anweiler 1992; Mitter 1992]. In
Curriculum  Estonia, some educational changes were introduced as early as in the
late 1980s [OECD2001b]. Moreover, it was already in the 1960s and
1970s that this republic stood out with its eleven-year schooling (in-
stead of ten-year programs), some curriculum variations in science,
foreign languages, music and arts, and specialized high school cur-

ricula in nearly half of the schools.

Latvia’s first education law was adopted in 1991 and revised in
1998. The new national school curriculum adopted in April 1998 placed
special emphasis on knowledge application, problem-solving skills,
and active learning. The regulations also stressed the role of Latvi-
an as the language of national unity and the one to be used in teach-
ing [Carnoy, Khavenson, Ivanova 2015; OECD2001a; Dedze, Catlaks
2001; Kangro, James 2008].

Estonia’s first education law was adopted in 1992, followed by the
1998 law on secondary school education. The new national school
curriculum was introduced in 1996 and revised in 2011. The teach-
ing approaches contained in it are very similar to those in Latvia. In
particular, the new Estonian curriculum advocates the idea of learn-
ing to learn, underlining the importance of fostering social compe-
tencies and encouraging initiative and entrepreneurial skills [Kitsing
2011; OECD2001b].

Curriculum reforms in Russian-language schools differed from
those in the majority-language schools in both countries. In Esto-
nia, such schools were left to themselves in the 1990s and even in the
early 2000s, so no strict requirements applied to their curricula. In
Latvia, the reformation of Russian-language schools started in 2000
and involved, most importantly, bilingual instruction since elementary
school. The curriculum of Russian-language schools was modified to
align with Latvia’s national curriculum. Despite high-intensity teach-
er and principal retraining programs designed to meet the new stand-
ards and the broad public discussion of the bilingual education reform
that preceded the introduction of the new school curriculum, the ref-
ormation process and the integration of new rules were distressing for
Russian-language schools [Carnoy, Khavenson, lvanova 2015; Dedze,
Catlaks 2001; Silova 2002a; Khavenson, Carnoy 2016; Latvian Centre
for Human Rights and Ethnic Studies 2004].

It was even later, in 2006-2007, that a comprehensive reform of
the Russian-language school curriculum began in Estonia. Its goal
was to integrate active and practice-oriented learning (not only ac-
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2.2. The Schooling
Process: The
Implemented

Curriculum

2.2.1. The Learning
Process and the
Curriculum

quisition but also application of knowledge), functional reading, and
other innovative teaching practices that had already been widely
used by Estonian-language schools. Essential effort was applied to
motivate school teachers and principals to participate in the reform
process [Logvina 2014; OECD2001b]. Those changes can be regard-
ed as the intended curriculum and at the same time as a signal to
Russian-language schools in Latvia and Estonia about what children
should learn.

The results of interviews and observations were used to reconstruct
the schooling processes, paying specific attention to the teaching
methods and curriculum changes introduced by the reform.

Respondents in both Latvia and Estonia often mentioned some new
practices and changes in the curriculum (Fig. 1) which emerged as
a result of the reform, such as personalized learning (“an individu-
alized approach to every child instead of treating everyone in a uni-
form way”), problem-based learning, focus on real-world connections,
practical and experimental approaches and extracurricular activities in
science education, knowledge application and logical reasoning tasks
across the curriculum, functional reading across the curriculum (es-
pecially in Estonia), group work (projects, classroom teamwork), the
use of new technologies (digital textbooks, interactive whiteboards,
online resources, etc.), and the integration of PISA-based assess-
ment instruments.

However, school teachers and principals’ perceptions of such
changes are divergent between Estonia and Latvia. Estonian project
participants mostly give positive feedback on the new approaches to
teaching and curriculum transformations, whereas Latvian principals
and their deputies seem to have mixed feelings about the innovations.
While recognizing the benefits of the new practices, they complain
about the amount of time allocated to the integration of innovations:
“Experiments should not take up more than 20% of the school hours,
but the proportion has already risen to 60%”. Still, they admit that stu-
dents are more willing to engage in the learning process when class-
room activities are organized using the new approaches.

The respondents in both countries feel positively about person-
alized learning as an educational trajectory as well as an everyday
classroom practice. Judged by the interview data, teachers in both
Estonia and Latvia devote very much attention to individual achieve-
ments of every child in a variety of disciplines, being prepared to de-
liver knowledge at different levels and evaluate performance within in-
dividual student progress profiles. Teachers’ responses to interview
questions often included such explanations as, “It is a common prac-
tice when you divide the board in three—for three different groups” or,
“Students take the same test but they may complete a different num-
ber of items.” A unified approach to all students in the classroom is as-
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Figure 1. The Curriculum Code and Its Sub-Codes.

CURRICULUM

« Positive perception of the new curriculum (especially in Estonia)
- Knowledge application, experiments, real-world connections

- Knowledge construction, not reproduction

- Project activities

- Cross-curricular skills

- Functional reading

- PISA

Figure 2. The Schooling Process Code and lts Sub-Codes.

SCHOOLING PROCESS

- Extracurricular activities (trips, museums, factories, etc.),
especially in science lessons

- Treating students in a friendly and respectful manner

« Personalized learning

- Group work

« Active learning

- Learning, not teaching

T

sociated with the Soviet era and is not supported by the teachers and
administrators of Russian-language schools either.

A number of respondents in both Baltic states reported that
changes in the curriculum and methods of its implementation were
consistent with the PISA-format teaching strategies, meaning that
school curricula had been developed drawing on the principles sim-
ilar to those of the PISA assessment—hence, the test assessed the
same skills that the new curriculum was designed to develop. As a re-
sult, Baltic school students’ PISA scores in each of the subject areas
(especially reading and science) improved.

Unlike in Estonia and Latvia, most teachers in Russia were still
using the old teaching practices at the moment of the survey. The
first national school curriculum based on a new, non-Soviet paradigm
was proposed in 2009 and introduced in the first grade of elemen-
tary school in 2011. However, the respondents in Russia report lit-
tle change in the teaching methods used even by retrained teach-
ers since then. Besides, a major challenge was encountered by high
school teachers. The new curriculum and the school-leaving exam-
ination in the form of the USE (Unified State Examination) pursued
different goals, the former seeking to develop competencies and the
latter, to test knowledge. Russian schools have not succeeded in per-
sonalizing their teaching practices. Most often, the respondents ex-
plain this failure by enormous teacher workloads: “A teacher cannot
make allowance for different student progress rates because it re-
quires additional planning and differentiated assessment—but teach-
er workload is already too high.” However, it follows naturally from the


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

THEORETICAL AND APPLIED RESEARCH

interview data that teachers do not even bother trying to find person-
alized approaches to every student, not seeing it as key to the learn-
ing process (Fig. 2). What they mostly do is they build their teaching
methods around the “average student”. Therefore, the curriculum and
teaching practices in Russian schools have changed very little in the
post-Soviet period.

2.2.2. Advanced  Major on-the-job training campaigns for school teachers and adminis-

Teacher Training ~ trators were carried out in Estonia and Latvia. Among the courses they
had taken over the recent years, the respondents mentioned the ones
in which they had mastered new pedagogical practices that could
be applied in teaching any discipline, such as personalized learning,
classroom teamwork, project organization, real-world connections,
new approaches to student assessment, and development of func-
tional reading skills. The interviewees perceived such courses as use-
ful and expressed interest in the relevant forms of professional devel-
opment. In both countries, professional development courses were
designed not only to provide teachers with new teaching methods and
familiarize them with the curriculum changes but also to help them ac-
tually accept the new educational paradigm, the new system of values,
and the new approaches. As one of the school principals said, “Those
courses have helped us shift away from the Soviet leadership mod-
el and do it our own, Estonian way; the overall thinking patterns con-
cerning the school and students have changed”.

2.2.3. Bilingual  Bilingual education (Fig. 3) was one of the most debated and emo-
Education  tionally-charged issues in the interviews conducted in Latvian schools.
The respondents were talking about advantages as well as pitfalls of
such instruction. Bilingual education is considered the principal re-
form driver in Russian-language schools. Most school principals and
teachers admit that it helps students succeed in adult life, but the in-
tegration process has been very tough for the schools. Teachers and
administrators were most unhappy with the methods used to imple-
ment bilingual programs in the schooling practices. In addition, the in-
terviewees were convinced that bilingual education had not promot-
ed integration of the Latvian education system to the extent originally

planned.

Nevertheless, bilingual education was referred to frequently when
explaining the high PISA results of Russian-language schools. Ac-
cording to the school principals, learning two languages and switching
between them during the school hours or even during a lesson pro-
motes overall student development, which has led to achievements
in a variety of domains, including the PISA. The principals of Rus-
sian-language schools were happy to see their students’ PISA results
improve. In 2012, Russian-language schools showed better perfor-
mance in the PISA than Latvian-language ones, proving the effective-
ness of bilingual instruction for school teachers and principals.
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Figure 3. The Bilingual Education Code and Its Sub-Codes.

BILINGUAL EDUCATION

- Necessity

- Improved performance (especially in Latvia)

- The method of language immersion is perceived positively but
rarely applied in practice (especially in Estonia)

- Positive but extrinsic motivation for learning the official language
among teachers

Along with bilingual education, a number of other initiatives were
also taking place during the education reform period in the Baltic
states, including teacher training courses on new student assess-
ment methods, new teaching techniques, and latest instructional ma-
terials. It is highly probably that those initiatives played the determin-
ing role in the development of constructivist approaches to learning
and promoted improvements in PISA performance.

In Estonia, bilingual instruction was originally regarded as a way to
integrate students of Russian-language schools into the society. Bi-
lingual programs are optional in elementary and middle school. The
school principals rarely mentioned bilingual education when talking
about student performance, but many of them expressed their pos-
itive attitude towards bilingual instruction practices, particularly lan-
guage immersion activities; they had also noticed that more and more
parents were willing to engage their children in such activities.

2.2.4. Examinations  Student assessment principles and approaches often determine the
and the PISA  teaching methods used [OECD2005; Erss, Kalmus, Autio 2016; Kha-
venson, Carnoy 2016]. In the Baltic states, final examinations take
place at the end of the 9th and 12th grades. Many of the respondents
see common features between those examinations and the PISA as-
sessment: “The exams do not copy the PISA, but they are based on
the same principles”. Interviews with PISA coordinators in Latvia and
Estonia also showed that the concepts of national school curriculum
reform in those countries were in line with the OECD education ob-
jectives, which is largely reflected in PISA test questions. Participation
in this international assessment, hence, is explained by the desire to
see how well students have mastered the competencies measured by
the PISA tests. In Russia, meanwhile, final examinations are focused

much more on testing the level of knowledge, not competencies.
Latvian and Russian schools showed little interest in the PISA as-
sessment, whereas schools in Estonia were motivated to participate.
Given Estonia’s serious approach to the PISA at a national scale [Kha-
venson, Carnoy 2016], greater involvement of schools in the project
may entail better integration of Russian-language schools in Estonia

than in Latvia.
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2.3. Changes in PISA
Performance:

The Attained
Curriculum

2.3.1. Mathematics

Voprosy obrazovaniya

Estonian school principals and their deputies often described the
recent innovations in a positive or neutral way, feeling on the whole
comfortable with the key reform principles. They showed a high level
of readiness for trying out new practices and considered themselves
active reform participants. The respondents in Latvia were more re-
served in their evaluations of the reform and not too enthusiastic about
the school transformations. While the Estonian interviewees often
used the pronoun “we” (e.g. “we are switching to...”, “we are chang-
ing...”, “we are trying...”) when discussing the educational change,
their Latvian counterparts mostly used “they”.

It follows from the interviews with officials of the Estonian Minis-
try of Education and Research that the Estonian government has put
a great deal of effort to show school administrators and teachers that
the changes proposed for Russian-language schools would promote
integration and improve educational outcomes. The Ministry officials
established personal contacts with schools, and it played a huge role.
Russian-language school teachers and administrators emphasized
that the government had engaged in a dialogue with them instead of
imposing another bunch of requirements. Obviously, this governmen-
tal approach explains to a no small part the high degree of acceptance
of the new educational paradigm among school teachers and admin-
istrators in Estonia.

The interview data indicates that components of the intended cur-
riculum have been implemented in school education, and many of
them have found manifestation in the teaching practices. Therefore, it
can be inferred that the declared objectives of the curriculum reform
are being achieved in classrooms.

This study assumes that PISA results can be a good predictor of na-
tional curriculum attainment. Indeed, since the concept of PISA is
largely consistent with the intended curricula of the Baltic countries,
improvements in school students’ PISA scores would imply a higher
degree of curriculum attainment*. PISA performance in mathematics,
reading and science was assessed in Russian- and majority-language
schools. Regression equations (Table 2) were developed to test statis-
tical significance of difference and control for the socioeconomic sta-
tus at the individual and group levels.

Throughout the period of survey, Estonian-language schools per-
formed better on the PISA mathematics literacy scale than Rus-
sian-language schools in both countries and Latvian-language

4 We are not trying to establish a causal relationship to measure the contribu-
tion of specific curriculum aspects to PISA performance improvement. How-
ever, natural experiment methodology allows making less biased inferenc-
es than if traditional approaches to cross-sectional data analysis were used
and hypothesizing on what exactly has worked.
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Table 2. PISA 2006—-2015 Regression Analysis

Mathematics Reading Science
2006 2009 ' 2012 2015 2006 2009 ' 2012 2015 2006 2009 ' 2012 2015
Type of School
Russian-language schools in Latvia -0.06 0.15%* 0.19*** -0.13** 0.18*** 0.22*** 0.36*** 0.03 -0.12** 0.10 0.25*** 0.15%**
(0.07) (0.07) (0.06) (0.06) (0.07) (0.06) (0.07) (0.06) (0.06) (0.07) (0.06) (0.06)
Latvian-language schools in Latvia 0.00 0.23*** 0.16*** 0.11** 0.30*** 0.32*** 0.21*** -0.09* 0.01 0.26*** 0.28*** 0.05
(0.05) (0.05) (0.05) (0.05) (0.05) (0.04) (0.05) (0.05) (0.05) (0.05)
Russian-language schools in Estonia . 0.11 0.18*** . . 0.12* 0.16** 0.18*** 0.34*** 0.20***
(0.07) (0.08) (0.07) (0.07) (0.07) (0.07) (0.06) (0.07) (0.07) (0.07)
Estonian-language schools in Estonia 0.34*** 0.49*** 0.44*** 0.32*** 0.58*** 0.38*** 0.43*** 0.26*** 0.48*** 0.55*** 0.63*** 0.59***
(0.05) (0.06) (0.05) (0.06) (0.05) (0.05) (0.05) (0.05) (0.04) (0.06) (0.05) (0.05)
Control variables (socioeconomic status):
26-100 books in the home 0.30*** 0.24*** 0.36*** 0.31%** 0.34*** 0.31%** 0.29*** 0.44*** 0.33*** 0.27*** 0.39*** 0.42***
(0.05) (0.03) (0.04) (0.05) (0.05) (0.04) (0.03) (0.04) (0.05) (0.04) (0.04) (0.03)
Over 100 books in the home 0.58*** 0.47%** 0.57*** 0.49*** 0.53*** 0.53*** 0.50%** 0.56*** 0.54*** 0.53*** 0.59*** 0.62***
(0.05) (0.04) (0.05) (0.06) (0.06) (0.04) (0.04) (0.05) (0.06) (0.04) (0.04) (0.05)
Mother’s education (high school) -0.28** -0.12 -0.30*** -0.28** -0.27** -0.22** -0.24** -0.16 -0.26** -0.16 -0.24** -0.16
(0.14) (0.09) (0.11) (0.11) (0.11) (0.11) (0.11) (0.11) (0.10) (0.11) (0.10) (0.10)
Mother’s education (college degree) 0.15%** 0.25%** 0.20*** 0.15** 0.11%** 0.22*** 0.28*** 0.16** 0.13*** 0.24*** 0.26*** 0.47***
(0.04) (0.05) (0.06) (0.06) (0.04) (0.04) (0.05) (0.07) (0.04) (0.05) (0.05) (0.06)
Average number of books among classmates 0.19*** 0.23*** 0.20*** 0.11%** 0.24*** 0.26*** 0.30*** 0.47*** 0.21*** 0.21%** 0.23*** 0.17***
(0.03) (0.04) (0.04) (0.03) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04) (0.03) (0.03)
Constant -0.35%** -0.51*** -0.34%** -0.35%** —0.54*** -0.41%** -0.21%** -0.43*** -0.38*** -0.48*** -0.42%** -0.45%**
(0.05) (0.06) (0.07) (0.08) (0.06) (0.05) (0.06) (0.07) (0.05) (0.06) (0.06) (0.07)
R? 0.13 0.15 0.14 0.07 0.16 0.18 0.19 0.11 0.14 0.13 0.18 0.11
Number of observations 14,227 13,881 13,655 15,798 14,227 13,881 13,655 15,798 14,227 13,881 13,655 15,798

*k ok p<0.01’ ** p<0'05’ * p<0.1
Robust standard errors in parentheses.

Control group: students in Russian schools; 0-25 books in the home, vocational education.
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schools. As of 2006, performance in the latter three groups (Rus-
sian-language schools in Estonia, Russian-language schools in Lat-
via, and Latvian-language schools in Latvia) was nearly the same as in
Russia. The students of Russian-language schools in Latvia who par-
ticipated in the PISA in 2006 had started school in 1997-1998, when
the reform had not yet been introduced. The next cohort—partici-
pants of the PISA 2009—had been attending school when the curric-
ulum was changed. It can be seen from Table 2 that students of Rus-
sian-language schools in Latvia improved their performance in 2009
and outdid their counterparts in Russia in 2012.

A considerable improvement in mathematical literacy is observed
between 2009 and 2012 in Estonia. Estonia initiated the reforms just
after the PISA 2006, but improving the performance in mathematics
that fast was a challenging task (as compared to the other subject ar-
eas), to some extent because mathematics had always been a strong
component of Soviet education and teachers were reluctant to aban-
don the teaching methods that had been successful in the old par-
adigm in favor of the new curriculum. It was only by 2012 that step-
by-step integration of tasks in applied mathematics had yielded an
essential improvement in PISA scores.

2.3.2.Reading Reading literacy performance of Estonian- and Latvian-language
schools was statistically significantly higher than that of Russian
schools during the whole period of survey. The gap kept growing un-
til 2012. Changes in PISA performance of Russian-language schools
were more in line with the reform process in Estonia than in Latvia.
Consequently, they might be related to the curriculum transforma-
tions. Consistent and active implementation of functional reading in
Estonia may have been the driver of the prominent improvement in
reading literacy between 2006 and 2012.

2.3.3. Science  As with mathematics and reading, science literacy scores in all the lan-
guage groups were higher in the Baltic states than in Russia in 2012,
even though performance of Russian-language schools in Estonia
and Latvia had been equal to or worse than that of Russian schools
in 2006, at the very start of the survey. The year 2006 saw the first
changes to the science curriculum of Russian-language schools in
Estonia. Performance of those schools had enhanced by 2009 and
continued improving until 2012. Latvia, on the other hand, introduced
the new national school curriculum gradually, so it was not until 2012
that achieving high scores became possible.

By 2012, as a result, Russian-language schools in Estonia and
Latvia had performed statistically significantly better in the PISA than
schools in Russia, where the curriculum remained the same as in the
Baltic states before the reform and had changed very little by then.
The high PISA scores of Baltic school students and the upward trends
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during the survey period indicate the gap between the intended and
attained curricula in Latvia and Estonia being reduced.

Changes that had taken place by 2015 deserve special attention.
On the one hand, PISA 2015 outcomes are rather distant in time from
the reforms implemented, so their analysis is challenging within the
framework of natural experiment methodology. By that time, all the
countries had been introducing innovations not only as part of the
curriculum reform but also under other initiatives. With regard to re-
form impact analysis, such concurrent innovations add noise to the
inferences, making it impossible to compare changes in the attained
curriculum to those in the intended and implemented curricula accu-
rately enough. On the other hand, analysis of the 2015 PISA results
may reveal long-term effects of the reforms, even if corrected for oth-
er possible factors.

Due to a variety of reasons, including curriculum changes, perfor-
mance of Russian students in PISA reading and mathematical literacy
had improved considerably by 2015 [Kapuza et al. 2017], being slight-
ly higher than in both types of schools in Latvia, where the reform ef-
fects on PISA performance were apparently weaker and less consist-
ent. Without outside pressure, Russian-language schools, which had
not welcomed the new teaching approaches, could return to the old
practices that they were used to. Estonian-language schools which
had adopted a PISA-aligned curriculum long ago showed a consist-
ently high level of performance in the 2015 assessment. No statisti-
cally significant difference is observed in the PISA scores in mathe-
matics and reading between schools in Russia and Russian-language
schools in Estonia. In addition to the decline of reform effects and the
improvement in Russian students’ PISA outcomes, other factors un-
related to the language used in teaching had become more powerful
[Poder, Lauri, Rahnu 2017].

The dynamic of PISA results in science differs from that in read-
ing and mathematics, Russian-language schools in both Baltic states
remaining at a statistically significantly higher level of performance
than schools in Russia in 2015. As the interview data indicates, both
the science curriculum and teaching process were revised to a great-
er extent and accepted more readily by teachers, which led to more
coherence between the implemented and intended curriculum as well
as between the attained and implemented curriculum.

3. Conclusion and Integration of ethnic minority groups became one of the problems
Discussion faced by the education systems of the countries that emerged from
the collapse of the Soviet Union. The Baltic states implemented some
impressive education reforms, repudiating their Soviet past. The first
wave of reforms was launched in the early 1990s. In both Estonia and
Latvia, the reforms of the 1990s were targeted to majority-language
schools, while Russian-languages schools joined the process later.
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The reforms were seeking, in particular, to eliminate the divergenc-
es in curriculum between the schools using different languages in
teaching. There is an opinion that this initiative promoted integration
of the ethnic minority group into the national community—or at least it
had this purpose. In order to find out whether the new curriculum was
accepted by Russian-language schools, we analyzed the process of
curriculum implementation and assessed the changes in student per-
formance throughout the whole reform period.

Indeed, divergences between the intended, implemented and at-
tained curriculum are being reduced. The intended curriculum, stipu-
lated in the official regulations, is clearly observed in the learning pro-
cess in Russian-language schools. The schools actively use the new
teaching approaches, such as expanding the range of tasks designed
to develop knowledge application and critical thinking competencies,
functional reading activities, active learning, extracurricular activities,
and, in particular, personalized learning and respect for students as
the foundations of teaching policy. PISA performance of Russian-lan-
guage schools was growing steadily during the whole period of survey,
which indicates that the gap between the intended and attained cur-
riculum is closing. It remains unclear, however, how long the reform
effects will last. The 2015 PISA results show that the relative improve-
ment of PISA scores in Russian-language schools has slowed down.
The reasons may include, first of all, the reduced performance gap be-
tween Russian and Baltic schools as a result of the Russian curricu-
lum reform and, second, subsequent reforms in the Baltic states that
weakened the visible effects of the earlier innovations.

The interview data shows that school principals and teachers in Es-
tonia perceived the reforms more positively than those in Latvia, show-
ing a higher degree of recognition and acceptance. The reform pro-
cedures differed between Estonia and Latvia. Innovations in Estonia
were introduced extensively and thus took less time. They were most-
ly designed to introduce specific teaching approaches and new cur-
riculum practices. Estonian education authorities devoted more time
and effort to bringing school administrators and teachers on their side.
In Latvia, the first innovations met more resistance than in Estonia.
School teachers and principals did not feel deeply involved in the re-
form process even if they sympathized the new approaches in general.
Therefore, this study also demonstrates that healthy emotional envi-
ronment makes the implementation of reform-related changes easi-
er and more effective.

The quality and intensity of education reforms depend largely on
whether the innovations are accepted by the parties involved. Nev-
ertheless, this obvious step is often ignored by reform planners. Ex-
plaining the purposes, ensuring comprehensive professional training
and development, and engaging all the parties in discussion and im-
plementation may facilitate the acceptance and integration of inno-
vations, ultimately saving resources in the broad sense of the word.
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Abstract. Academic dishonesty among
college students is often associated with
low academic motivation, which has been
confirmed by multiple international find-
ings. However, the role of academic mo-
tivation may be overestimated, as such
studies do not normally control for con-
textual factors such as faculty and peer
behavior. This study utilized the theoret-
ical framework of Eric M. Anderman and
Tamera B. Murdock to identify the factors

of academic dishonesty and the self-de-
termination theory of Edward L. Deci and
Richard M. Ryan to measure academ-
ic motivation. Longitudinal data on stu-
dents of four Russian universities par-
ticipating in the Project 5-100 (N=914)
is used to measure the ability of aca-
demic motivation to predict academic
cheating and plagiarism rates while con-
trolling for contextual factors. Regres-
sion analysis shows that academic moti-
vation becomes insignificant as a predic-
tor as soon as perceived consequences
and peer effects come into play. The best
predictor of both plagiarism and cheat-
ing is students’ perception of contextual
factors, i. e. perceived prevalence of rel-
evant behaviors among peers. Unlike with
cheating, plagiarism rates are not con-
tingent on the probability of punishment.
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Academic dishonesty including cheating and plagiarism in written pa-
pers [Pavela 1997], is pervasive in Russian higher education. Accord-
ing to the 2014 Monitoring of Education Markets and Organizations
(MEMO), nearly one in five students admit having plagiarized (cop-
ied pieces of source text without proper citation), bought papers (es-
says, reports, term papers) from essay mills, or used cheat sheets
in an exam/test [Roshchina, Shmeleva 2016]. Another study involv-
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ing students in economics and management programs of eight Rus-
sian universities found that one in six students believe that most ex-
ams and tests at their university can be passed by cheating, and over
one third are convinced that many of their peers buy papers online
[Maloshonok 2016].

A variety of factors are proposed by researchers to explain the
high incidence of academic dishonesty Studies show that a lot of stu-
dents consider academic dishonesty to be an acceptable and jus-
tified educational strategy [Lupton, Chapman 2002; Poltorak 1995;
Denisova-Schmidt, Huber, Leontyeva 2016], which may stem from
school experiences [Latova, Latov 2007] and overall tolerance of cor-
rupt practices in Russia [Magnus et al. 2002; Denisova-Schmidt 2017;
2018]. Some researchers believe that academic dishonesty in Rus-
sian higher education may be aggravated by certain peculiarities of
the system [Magnus et al. 2002; Denisova-Schmidt, Huber, Leontye-
va 2016; Leontyeva 2010], such as the funding model that makes it
unprofitable for colleges to dismiss students for academic dishones-
ty [Denisova-Schmidt 2017; Golunov 2013]. Scholars also emphasize
insufficiency of the anti-fraud policies implemented by universities and
faculty [Shmeleva 2016; Golunov 2013].

A number of Russian studies have found low student academic
motivation to be another factor of high academic dishonesty rates in
Russian colleges [Gizhitsky 2014; Gizhitsky, Gordeeva 2015; Shmele-
va 2016]. Researchers in Russia as well as in other countries demon-
strate that students primarily seeking to learn new knowledge or skills
are less likely to cheat than those motivated by extrinsic or perfor-
mance factors, such as grades or social comparison [Jordan 2001;
Rettinger, Jordan 2005; David 2015].

However, the majority of publications studying the relationship be-
tween academic motivation and dishonest behaviors do not take into
account the influence of contextual factors, which are the most pow-
erful predictors of academic dishonesty [McCabe, Trevino, Butter-
field 2001; McCabe, Feghali, Abdallah 2008]. As a result, the role of
academic motivation in explaining and predicting academic dishon-
esty may be overestimated, since such contextual factors as facul-
ty attitudes and actions [Simon et al. 2004; Yu et al. 2016; Broeckel-
man-Post 2008], peer behavior [McCabe, Trevino, Butterfield 2001;
2002; McCabe, Feghali, Abdallah 2008; Megehee, Spake 2008; Ma,
McCabe, Liu 2013], and existence and effectiveness of honor code
systems [Arnold, Martin, Bigby 2007; McCabe, Trevino, Butterfield
2002] are significantly related to academic dishonesty. For instance,
studies conducted in different cultural contexts show that students
who perceive academic dishonesty as commonplace among peers
are significantly more likely to engage in dishonest practices them-
selves [Ma, McCabe, Liu 2013; McCabe, Trevino, Butterfield 2002].

Besides, researchers exploring the relationship between cheat-
ing in higher education and academic motivation usually approach
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motivation as a goal that students seek to achieve, so they measure
it using the tools proposed by achievement goal orientation theory
[David 2015; Murdock, Hale, Weber 2001; Anderman, Koenka 2017;
Koul 2012; Ozdemir Oz, Lane, Michou 2016]. However, the typology
of goals suggested by this theory distills all the diverse goals to only
two, discriminating between “mastery” and “performance” goal orien-
tations (as tendencies to achieve positive or avoid negative outcomes,
respectively), and excludes goal overlapping. Other researchers use
the binary concept of extrinsic vs intrinsic motivation [Rettinger, Jor-
dan 2005; Jordan 2001]. This model, however, is oversimplified, as
there is empirical evidence of various subtypes of extrinsic motiva-
tion with differing degrees of autonomy in the initiation and regulation
of intentional behavior [Vansteenkiste et al. 2010; Ryan, Deci 2000].

This study seeks to shed light on the relationship between aca-
demic dishonesty and student academic motivation, overcoming the
limitations. Academic motivation is measured using self-determina-
tion theory [Ryan, Deci 2000], which offers a more elaborated typol-
ogy of motivation than the one proposed by achievement goal orien-
tation theory [Maloshonok, Semenova, Terentev 2015]. Meanwhile,
contextual factors are controlled for, allowing a more accurate eval-
uation of the role of academic motivation in predicting academic dis-
honesty. In addition, the study separately examines the relationship
between academic motivation and dishonest behaviors such as pla-
giarism and cheating on exams, as factors of their prevalence may dif-
fer significantly [Passow et al. 2006]. Therefore, in this paper we an-
swer the following research question:

How does the student academic motivation contribute to the ex-
planation of academic dishonesty controlling for contextual factors?

The paper uses data on 914 students of four Russian universities
participating in the Project 5-100 (designed to sharpen the compet-
itive edge of Russian colleges in the global scene) that was collect-
ed during two rounds of a longitudinal survey performed in fall 2015
(when the students were freshmen) and in spring 2016.

1. Theoretical This study utilizes the theoretical framework of Tamera B. Murdock
Framework and Eric M. Anderman [Murdock, Anderman 2006], derived from a
systematized set of data obtained in a variety of correlational stud-
ies and quasi-experiments devoted to academic dishonesty. The pro-
posed model approaches academic dishonesty as motivated actions
that students decide to take depending on their (a) goals, (b) expecta-
tions for accomplishing those goals, and (c) assessments of the costs
associated with academic dishonesty (Fig. 1).
International findings indicate that academic goals are significant-
ly related to cheating behavior [Jordan 2001; Rettinger, Jordan 2005;
David 2015]. The goals pursued by students reflect their academ-
ic motivation, i.e. educational outcomes that they want to accom-
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Figure 1. Murdock and Anderman’s Theoretical Framework
[Murdock, Anderman 2006]

Academic goals
Judgment of one’s L ACADEMIC
capabilities to achieve DISHONESTY
the academic goals

Perceived costs
associated with
academic dishonesty

Figure 2. Motivation Typology According to
Self-Determination Theory [Ryan, Deci 2000]

Intrinsic motivation

Integrated motivation
Identified motivation EXTRINSIC
Introjected motivation MOTIVATION

External motivation

Amotivation Degree of perceived
antnnomv increasinn

plish. The original model approaches academic motivation through
the prism of achievement goal orientation theory, distinguishing be-
tween mastery-oriented students willing to master a particular body
of knowledge and performance-oriented students focused on show-
ing evidence of their ability and avoiding failure [Ames, Archer 1988;
Elliot 2005]. A great deal of findings indicate that students are more
likely to engage in malpractices if they pursue performance goals of
obtaining good grades or showing how smart they are [Newstead,
Franklyn-Stokes, Armstead 1996; Anderman, Griesinger, Westerfield
1998] and if they avoid appearing incompetent to their peers [Ander-
man, Koenka 2017].

Exploiting a binary typology of goals, this theory does not allow
embracing the whole spectrum of motivation. For this reason, we draw
on self-determination theory [Ryan, Deci 2000], which understands
academic motivation as the cause of the initiation and regulation of
student behavior. This theory discriminates among intrinsic motivation,
four types of extrinsic motivation, and amotivation. All of those can
be plotted on a single continuum with varying degrees of perceived
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Figure 3. Proposed Theoretical Framework

Academic motivation
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Costs associated with

contextual factors

autonomy (Fig. 2). Intrinsically-motivated students engage in learn-
ing for the sake of interest and enjoyment, so this type of motivation
is associated with the highest degree of autonomy. Extrinsically-mo-
tivated students initiate and regulate their actions being driven by ex-
ternal stimuli—external objects related to learning behavior indirectly,
such as grades or other incentives (external motivation), social norms
(introjected motivation), perception of an activity as important (identi-
fied motivation) and valuable (integrated motivation). Amotivated stu-
dents have no motivation to engage in learning.

Murdock and Anderman maintain that academic dishonesty is
also affected by perceived costs of cheating, which are determined by
contextual factors and students’ level of moral reasoning. Contextual
factors are conditions formed by the learning environment that may
promote or hinder academic dishonesty. These include institutional
policy to detect and prevent plagiarism and cheating, peer and facul-
ty behavior, and perceived proportion of cheaters going unpunished.

This study zeroes in on the relationship between academic mo-
tivation and academic dishonesty, while making allowance for per-
ceived costs associated with contextual factors, namely faculty and
peer attitudes. It is assumed that students with higher levels of aca-
demic motivation and perceived costs are less likely to cheat. The ad-
justed theoretical framework based on Murdock and Anderman’s the-
ory is presented in Figure 3.

2. Method Data on students of four leading universities of Russia participating in
2.1.Data the Project 5-100", collected during Trajectories and Experiences of
University Students in Russia, a longitudinal survey organized by the

Higher School of Economics Institute of Education, provided the em-

pirical basis of research. The survey was targeted at students enrolled

in 2015 to various education programs, intending to measure their ed-

ucational experiences and trajectories. This article uses data obtained

! The complete list of 14 universities participating in the Project 5-100 in 2015
is available at https://ioe.hse.ru/collaborative _project/members
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Table 1. Descriptive Statistics, n = 914

Variable Description %

Gender Female
: Male

Mother’s i No college degree
education

College degree
University University 1

¢ University 2

. University 3 259

e Ca
. Humanities, economics, and social sciences = 595

State funding
funding v s

: Self-funding or apprenticeship contract ;
Self-as- . Straight A's 0,

sessed

performance Asanst

© Mostly A's and B’s, some C's

Mostly C’s 1.2

in two rounds of the survey. The first round was administered during
the fall term of 2015. Every first-year student in the selected programs
was emailed an invitation to participate in a longitudinal survey with
a link to the online questionnaire. The first-round questionnaire con-
sisted of items on entrants’ demographic and socioeconomic charac-
teristics, their expectations about university experience, and a mod-
ule devoted to academic motivation and perceived academic norms.
Invitation to participate in the first round was accepted by 1,149 stu-
dents out of the 8,597 who were sent invitation emails (the average re-
sponse rate being 16%).

The second round of the survey took place in the spring term of
2016. Respondents to round one were emailed an invitation to par-
ticipate in the second round. The email contained a link to the online
questionnaire designed to measure students’ academic engagement,
satisfaction, self-assessed performance, academic motivation, and
frequency of academic dishonesty. The second-round survey had a
response rate of 78% (n = 914).

Table 1 presents descriptive statistics for the sample. Over half of
the participants (60%) were enrolled in humanities, economics, and
social science programs, of which Economics and Management and
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Sociology/ Social Science were represented the most. The rest of the
respondents were enrolled in STEM programs (41%), Information &
Computer Science and Electrical/ Electronics Engineering Technolo-
gy being the most popular ones. Women accounted for more than half
of the sample (60%). Most students participating in both rounds of the
survey were enrolled in state-funded programs (71%).

2.2. Instruments for  Two rounds of the survey measured students’ motivational character-
Measuring Academic istics. The first round used an abridged version of the Academic Mo-
Motivation tivation Scale instrument developed by Robert J.Vallerand and his
colleagues [Vallerand et al. 1992]. The questionnaire consists of ten
items on reasons for engaging in higher education, which students
are asked to rate on a seven-point scale. This instrument measures
intrinsic motivation, three types of extrinsic motivation—identified, in-
trojected, and external—and amotivation2. In the second round of the
survey, academic motivation was assessed using the Scales of Aca-
demic Motivation questionnaire validated by Tamara Gordeeva, Oleg
Sycheyv, and Evgeny Osin [2014]. Being composed of 28 items on rea-
sons for attending university, each to be rated on a five-point scale,
this instrument measures three types of intrinsic motivation (intrinsic
cognition, achievement, and personal growth), three types of extrin-
sic motivation (motivation for self-respect, introjected, and external),
and amotivation (examples of items measuring academic motivation
in both rounds are given in Table A1 of Appendix).

To determine the relationship between academic motivation and
academic dishonesty, the Relative Autonomy Index (RAI) was con-
structed using the methodology proposed in [Sheldon et al. 2017] for
the levels of motivation measured at the beginning and at the end of
the first year.

First of all, we checked to what extent the types of motivation were
falling into two groups, autonomous? vs controlled* [Ibid.]. Hierarchi-
cal cluster analysis found all the items falling perfectly into the two
groups and all the indicators being properly grouped, except those
related to motivation for self-respect (they were added to the autono-
mous group instead of the controlled one). After verifying that empir-
ical findings are consistent with the theoretical binary division, factors
for each type of academic motivation were extracted. Exploratory fac-
tor analysis showed that over 60% of the variance was explained by a
single factor for all the types of motivation. All the motivation factors

2 Theory also postulates integrated motivation as another type of extrinsic mo-
tivation, meaning that an individual integrates an activity into their value sys-
tem, yet it is not measured empirically [Vallerand et al. 1992].

3 Autonomous motivation includes all the types of intrinsic motivation and the
identified type of extrinsic motivation.

4 Controlled motivation includes amotivation and all the types of extrinsic mo-
tivation except the identified type.
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Figure 4. Distribution of the Index of Academic Motivation
Reflecting the Degree of Relative Autonomy in the First Round of
the Longitudinal Survey
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Figure 5. Distribution of the Index of Academic Motivation
Reflecting the Degree of Relative Autonomy in the Second Round of
the Longitudinal Survey
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proved to be highly reliable (Cronbach’s a > 0.7), except the factor of
introjected motivation assessed during the first-round survey (Table
A2, Appendix). The index of academic motivation (IAM) was calculat-
ed using the extracted factors except the factor of introjected moti-
vation (for the first-round |IAM) and that of motivation for self-respect
(for the second-round IAM). The IAM distribution is shown in Figures
4 and 5 for the first and second rounds of the longitudinal survey, re-
spectively. Most students demonstrated a high degree of relative au-
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tonomy at the beginning of the first year, which implies that intrinsic
motivation prevailed at entry (Fig. 4).

The RAI drops by the end of the first year at university, bringing the
academic motivation of most students to the medium level, meaning
that their attendance was determined by intrinsic as well as extrinsic
stimuli at that time (Fig. 5).

2.3. Instrumentfor The second round of the survey was measuring the self-reported fre-
Measuring Academic  quency of cheating and plagiarism among students. The incidence
Dishonesty  of plagiarism was measured by the item, “How many times have you
copied fragments from other publications or books (including on-
line sources) without citing the source?” To assess the frequency
of cheating, students were asked, “How many times have you used
cheat sheets (including on a mobile device) or copied from other stu-
dents during an exam or test?” Students could assess the frequen-
cy of cheating and plagiarism on a four-point scale involving “Never”,
“Once or twice”, “3-5 times”, and “More than 5 times”.

The second round also assessed the costs of academic dishon-
esty, expressed by three measures, (a) perceived likelihood of se-
vere punishment for cheating and plagiarism, (b) probability of plagia-
rism check, and (c) perceived prevalence of cheating and plagiarism
among fellow students.

In order to measure perceived likelihood of severe punishment for
cheating and plagiarism and the probability of plagiarism check, we
asked students to assess the following situations as very likely, mod-
erately likely, or unlikely: (i) “Instructors at my university will remove a
student from the classroom if they find them cheating during an exam
or test”; (ii) “Instructors at my university will give bad grades if they de-
tect plagiarism in written assignments”; and (iii) “Instructors will check
my written assignment (e. g. essay or report) for plagiarism”.

Perceived prevalence of plagiarism and cheating among fellow
students was assessed using questions about the percentage of stu-
dents who engage in those dishonest practices on a regular basis.
The respondents were offered the following options: “No one does it”,
“Some students do it”, “Most students do it”, “Everyone does it”, and
“Don’t know”.

The first round also analyzed students’ tolerance of plagiarism and
cheating in terms of institutional policies. Students were asked wheth-
er they considered acceptable copying fragments from other publica-
tions or books (including online sources) without citing the source, and
using cheat sheets (including on a mobile device) or copying from oth-
er students during an exam or test. The “Don’t know” response option
was also available. Intolerance to plagiarism was reported by 91% of
freshmen, and intolerance to cheating (“inacceptable”) by 83%. These
measures were used as control variables in the regression models.

Half of the survey participants engaged in academic dishones-
ty at least once during their first year at the university (Fig. 6). Cheat-
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Figure 6. Frequency of Plagiarism and Cheating

Item: During this academic year, how many times have you ...?
Copied fragments from other publications or books to use in my own written assignments (essays,
reports, term papers) without citing the source (n = 566)

55 3 1

Used cheat sheets or copied from other students during B Never )

an exam or test (n = 638) Once or twice
3-5 times

50 3 13 7 More than 5 times

Figure 7. Percentage of Students Who Have Never Cheated or
Plagiarized Across the Surveyed Universities

Item: During this academic year, how many times have you ...?
Copied fragments from other publications or books to use in my own written assignments (essays,
reports, term papers) without citing the source (n = 566)

.
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Figure 8. Perceived Prevalence of Cheating and
Plagiarism among Fellow Students

Perceived prevalence of cheating
9 49 37 6 M No one does it

) L Some students do it
Perceived prevalence of plagiarism Most students do it

[ 50 29 9 Everyone does it

Figure 9. Perceived Probability of Severe Punishment and
Plagiarism Checks

Perceived probability of cheaters being removed from the classroom

] 49 37

Perceived probability of written assignments being checked for plagiarism

o1 50 29

Perceived probability of getting bad grades for plagiarism W Low
Moderate

2 50 29 High

ing was found to be more prevalent than plagiarism. Seven percent of
the students reported having cheated on an exam or test more than
five times, but none had copied fragments from other works that often.

Plagiarism and cheating rates vary greatly across the universities
(Fig. 7). The percentage of students who have never committed pla-
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giarism is 29% in one of the institutions and twice as high (64%) in
another oneb. Variation in the frequency of cheating is relatively low-
er, 36—-62%:5.

Students perceive the prevalence of cheating and plagiarism
among peers as high, one in three respondents being convinced
that most of their fellow students engage in plagiarism and cheat-
ing (Fig. 8).

Although most students believe that academic dishonesty is per-
vasive among their peers, two thirds of the respondents report a high
likelihood of severe punishment for plagiarism and cheating (Fig.
9). At the same time, only half of the participants assess plagiarism
checks as highly probable.

3. Findings This study aimed to assess the relationship between academic dishon-
3.1. The Contribution  esty and academic motivation while controlling for contextual factors.
of Academic Motiva- The incidence of copying fragments from other sources without prop-
tion to the Explanation  er citation and the incidence of cheating during an exam or test were
of the Frequency of used as dependent variables”. As these variables are ordinal, analysis
Academic Dishonesty  involved constructing ordinal logistic regression models which allowed
Controlling for  evaluating the chances of falling under each of the categories (in this
Contextual Factors  case, categories of frequency of academic dishonesty).

Three regression models were estimated for each of the dishonest
practices. Model 1 only included academic motivation indicators (for
first- and second-year students). The second regression model adds
individual characteristics of students, which, according to studies, can
be related to differences in the frequency of cheating and plagiarism
[Shmeleva, 2015], namely the characteristics of students (gender, lev-
el of education of parents), their self-assessment of learning achieve-
ment, place of study (university and training direction).

This model also took account for students’ perception of institu-
tional norms regarding academic dishonesty. Since students were
surveyed at the beginning of their college studies (in September),
this variable is regarded as a proxy for students’ individual expecta-
tions about the existing university rules regarding academic dishon-
esty, not as a contextual factor. Model 2 allows measuring the role of
academic motivation as compared to other individual student char-
acteristics. As the frequency of academic dishonesty may also be af-
fected by contextual factors, Model 3 additionally took into account

5 Significance level = 0.001.

6 Significance level = 0.05.

7 When constructing the models, we excluded students who gave the no-opin-
ion response (“Don’t know”) to how often they cheated and plagiarized from
the analysis. As a result, 638 observations formed the sample in the model
with plagiarism rate as the dependent variable. As for the model assessing
the frequency of cheating, the sample consisted of 566 observations.
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3.2. Models
Explaining the
Frequency of
Plagiarism

3.3. Models
Explaining the
Frequency of Cheating

the indicators describing perception of faculty and peer behaviors. It
thus allows identifying how academic motivation determines the fre-
quency of plagiarism and cheating while controlling for individual stu-
dent characteristics as well as contextual factors describing the learn-
ing environment.

Analysis of variance as well as Akaike and Bayesian information
criteria were used to compare the quality of the models constructed.
The Model 3 demonstrated the best goodness of fit for both plagia-
rism and cheating compared to other models.

Results of regression analysis show that the frequency of plagiarism
in written assignments is not related to academic motivation of first-
year students, yet it is negatively related to motivation measured dur-
ing the second year of studies. However, the correlation disappears
when contextual factors are added to the model (Table A3, Appendix).
This means that students with different levels of relative autonomy are
equally likely to commit plagiarism in similar learning environments.

Perceived costs of plagiarism were found to be related only partly
to the frequency of engaging in this practice, perceived peer behav-
ior appearing to be the only significant predictor. Indeed, the frequen-
cy of plagiarism increases dramatically if students believe that most or
all of their peers tend to use fragments from other texts without cred-
iting the source. Meanwhile, faculty behavior is not affecting students’
decision to plagiarize—the variables describing perceived probability
of plagiarism check and punishment in case of detection were found
to be insignificant in the model. Consequently, students plagiarize re-
gardless of the associated risks, being guided by perceived preva-
lence of plagiarism among fellow students in the first place.

The frequency of plagiarism varies greatly across the institutions,
the university variable remaining significant even when academic
motivation, contextual factors, and other control variables are tak-
en into account. Besides, the frequency of using fragments from oth-
er sources without proper citation is related to self-assessed perfor-
mance. Students getting mostly C’s are more likely to plagiarize than
straight-A students, the inference remaining robust when the mod-
el controls for perceived probability of plagiarism check and punish-
ment. Perceptions of institutional norms measured in first-year stu-
dents proved to be significant in Model 2. Students who perceived
their university as intolerant to plagiarism at entry were less likely to
plagiarize, no matter their academic motivation. However, this varia-
ble lost its deterring effect as soon as contextual factors were added
to the model, which may indicate that perceptions of institutional pol-
icies are ultimately irrelevant.

Just as with plagiarism, higher levels of academic motivation meas-
ured during the second year of studies correlate with lower frequency
of cheating, but this effect fades away when contextual factors come
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into play (Table A4, Appendix). No relationship was found between ac-
ademic motivation assessed at the beginning of the first year and the
frequency of cheating.

Another parallel finding is that peer behavior is a significant pre-
dictor of cheating rates. Students who believe that most of their peers
cheat are significantly more likely to cheat on an exam themselves
than those who perceive the prevalence of cheating as low (“No one
does it” or “Some students do it”).

In contrast to plagiarism, the frequency of cheating turns out to be
related to perceived costs associated with faculty behavior. The high-
er perceived probability of punishment for cheating, the lower the fre-
quency. Meanwhile, cheating rates do not vary across the universi-
ties surveyed as the university variable loses its significance in Model
3, which controls for both academic motivation and perceived costs.
This way, the frequency of cheating appears to be more situational and
more related to the perceived faculty behavior than the frequency of
plagiarism, the latter, in contrast, varying greatly across the institu-
tions but showing no correlation with faculty behavior.

Similarly to plagiarism, the frequency of cheating is related to
self-assessed performance, being higher among students who most-
ly get C grades. Besides, students who perceived their university as
intolerant to cheating were less likely to cheat on exams/tests at the
end of the first year. However, this effect ceases to be significant (p <
0.1) as soon as contextual factors are added to the model—which was
also observed for plagiarism.

4. Limitations This study has some limitations which have to be taken into account
when extrapolating its findings. First, its theoretical framework differs
from the original version in that analysis excludes self-efficacy as one
of the factors affecting academic dishonesty. However, the purpose of
this study was to explore the relationship between academic motiva-
tion and academic dishonesty while controlling for contextual factors,
not to test the validity of the original theoretical framework proposed
by Murdock and Anderman [Murdock, Anderman 2006]. Second, the
relationship between academic motivation and academic dishones-
ty was analyzed using self-reported data collected from students’ re-
sponses to sensitive questions about cheating and plagiarism, soitis
entirely possible that the prevalence of academic dishonesty among
university students is underestimated in this study. Third, the panel
sample could have been biased by self-selection towards more moti-
vated, responsible, and engaged students. For instance, some stud-
ies [Dey 1997; Porter, Whitcomb 2005] indicate that respondents to
student surveys are more likely to be high-performing, socially en-
gaged, and financially secure.
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5. Discussion

5.1. Contextual
Factors Are More
Important than
Academic Motivation

There is a long-held belief among Russian faculty that students bear
responsibility for their academic success and honesty, and a tendency
to explain students’ academic failures by their lack of “desire to learn”
[Terentev et al. 2015]. The widespread opinion, “Who wants to study,
will study”8, reflects the pivotal role of academic motivation, the lack
of which may push students to cheat. The relationship between aca-
demic motivation and academic dishonesty has also been confirmed
empirically by researchers in Russia [Gizhitsky 2014; Gizhitsky, Gor-
deeva 2015] and other countries [Rettinger, Jordan 2005; David 2015;
Anderman, Koenka 2017].

This study was designed to assess this relationship while con-
trolling for contextual factors, which may affect the frequency of aca-
demic dishonesty to a significant extent. Drawing upon the theoretical
framework proposed by Murdock and Anderman [Murdock, Ander-
man 2006], we assessed the effects of academic motivation, con-
trolling for the costs of plagiarism and cheating associated with faculty
and peer behavior as perceived by students of four Russian universi-
ties involved in the Project 5-100.

This study demonstrates that the frequency of dishonest practices—
both plagiarism and cheating—does not depend on students’ rela-
tive autonomy in the regulation of their behavior. Instead, it is related
to contextual factors, such as perceived peer behavior and perceived
probability of punishment. These inferences are consistent with earli-
er findings demonstrating the great influence of peer and faculty be-
havior on the frequency of academic dishonesty [Broeckelman-Post
2008; McCabe, Trevino, Butterfield 2001; 2002; McCabe, Feghali, Ab-
dallah 2008; Megehee, Spake 2008; Ma, McCabe, Liu 2013; Simon et
al. 2004; Yu et al. 2016; Shmeleva 2016].

This study did not reveal a significant relationship between the
probability of punishment for using fragments of others’ works and
the frequency of plagiarism—aquite surprisingly, as more than half of
the respondents reported high rates of plagiarism checks and pun-
ishment in case of detection at their universities. Perhaps, these find-
ings indicate insufficiency of the measures to prevent academic dis-
honesty. First, despite the relatively high probability of plagiarism
checks and punishment, a lot of students witness academic dishon-
esty around them, 38% of the participants being convinced that most
of their peers plagiarize. In this case, the experience of observing fel-
low students avoiding punishment for plagiarism may be a more pow-
erful factor than perceptions of the probability of being caught [Frei-
burger et al. 2017]. Second, even though instructors do plagiarism
checks, actually detecting plagiarism may be a challenge, which low-

8 “It Was Only in My First Exam Session that | Didn’t Cheat”: Why Russian Stu-
dents Cheat, and International Attitudes towards Academic Dishonesty:
https://paperpaper.ru/cheating

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 101-129



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

E. Shmeleva, T. Semenova
Academic Dishonesty among College Students

ers the perceived likelihood of punishment as well as the perceived
costs of using someone else’s words as one’s own.

5.2. Cheatingis More  Our findings also allow an inference that decisions to cheat are more
Contingenton  contingent on the context than decisions to plagiarize. Students as-
Contextual Factors  sessing the probability of getting punished as high are less likely to
than Plagiarism  cheat, yet perceived costs (probability and severity of punishment)
do not play a significant role in plagiarism behavior. At the same time,
the frequency of plagiarism varies significantly across the institutions,
but no such relationship is observed for cheating behavior. Otherwise
speaking, cheating is more dependent on contextual factors and be-
havior of specific instructors, while plagiarism rates are rather condi-

tioned institutionally.

International researchers tend to explain differences between col-
leges by such institutional characteristics as type, size, and academic
integrity policies [Arnold, Martin, Bigby 2007; McCabe, Trevino, But-
terfield 2002]. Differences in plagiarism rates among the four sur-
veyed universities probably have to do with the types and efficiency of
their prevention strategies. To shed more light on this issue, further re-
search should involve a larger sample of colleges, so that relationship
between their institutional characteristics and plagiarism rates could
be better investigated.

Senior students of Russian colleges are more tolerant to aca-
demic dishonesty than freshmen [Chirikov, Shmeleva 2018; Deniso-
va-Schmidt, Huber, Leontyeva 2016]. It may be suggested that stu-
dents tend to engage in corrupt practices more and more often as
they progress through college. The findings obtained herein do not
allow saying whether it happens because of academic motivation de-
creasing over the period of studies or not, as different rounds used dif-
ferent instruments to measure motivation. What the findings do indi-
cate is that contextual factors play a significant role in the prevalence
of academic dishonesty—and thus may contribute to students toler-
ance towards academic dishonesty.
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Appendix

Table A1. Examples of Indicators Used to Measure Academic

Motivation, Broken Down by Types of Motivation and Scales

Type of Motivation

Example of Indicator from the First-Round
¢ Instrument

Example of Indicator from the Second-Round
¢ Instrument

Intrinsic cognition

Attending a college, | will learn something

| am interested in learning
i new about the things | am interested in :

I enjoy learning and solving challenging
: problems

© For the pleasure of outperforming myself
academically

Motivation for
self-respect

| expect to obtain the knowledge and skills
required for work as a result of my college
studies

Because | want to prove myself that | am
capable of achieving academic success

| went to college to avoid disapproval of my
: friends and relatives

Because learning is my responsibility which
¢ | cannot abdicate

| have no other choice, as student
attendance is monitored

It is only with a college degree that | will be
: able to find a high-paying job

Amotivation

| have never reflected on why | go to college

To tell the truth, | don’t know. It seems to me
that | am just losing my time here

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

Table A2. Internal Consistency of Indicators Measuring
Different Types of Academic Motivation

Type of Motivation n Cronbach’s a
1st Round

Intrinsic cognition 902

Motivation for self-respect 905 ‘‘‘‘‘

Introjected motivation 884 ‘‘‘‘‘

External motivation 832 ‘‘‘‘‘

Amotivation 883 ‘‘‘‘‘

2 nd Round

Intrinsic cognition

Achievement motivation

Personal growth

Introjected motivation

External motivation

Amotivation
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Table A3. Ordinal Logistic Regression Results. Dependent Variable: Copying Fragments
from Others Without Proper Citation (n = 566)

Variable . Model! | Model2 | Model 3

Academic motivation (relative autonomy scales)

Academic motivation (1st round) 0971 1008 1.001
. (0.029) © (0.082) | (0.032)

Academic motivation (2nd round) 0.780*** 0.844* 0.937
(0.070) (0.081) (0.093)

Control variables—individual student characteristics

Gender (base: female) 0.822 0.830
(0.152) (0.160)
Mother’s education (base: college degree) 1.091 1.095
(0.228) (0.238)
University 2 (base: university 1) ©3.2610% 1 2.463***
‘ i (1.060) (0.853)
University 3 L2848 1 2.404***
‘ i (0.619) ¢ (0.561)
University 4 D3422%% L 2451
: ¢ (0.963) : (0.752)
STEM (base: humanities and social sciences) 0.951 0.934
(0.212) (0.215)
Self-funding or apprenticeship contract (base: state funding) 1.493** 1.534**
: ¢ (0.298) : (0.317)
A's and B’s (base: straight A’s) ©1866** 1955
‘ i (0.572) ¢ (0.618)
A's, B’s, and C's ©o1786* 1 1735*
‘ i (0.557) i (0.575)
Mostly C’s L2463 1 2513
(0.981) (1.037)
Copying fragments from others without proper citation is not tolerated by s
S S . o 0.463 0.652
the university (base: it is acceptable to copy fragments without citation or
. (0.137) (0.205)
| don’t know) (1st year)
Perceived costs associated with contextual factors
Most students use fragments from other publications or books without 2.226%**
citing the source (base: no one or some students) (0.407)
Everyone uses fragments from other publications or books without citing 8.640***
the source (base: no one or some students) i (2.899)
Moderate probability of getting bad grades in case plagiarism is detected ©1.328
(base: low probability) ¢ (0.699)
High probability of getting bad grades in case plagiarism is detected ¢ 1.026
(base: low probability) i (0.554)
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Variable . Model1 . Model2 | Model 3
Moderate probability of instructors checking assignments for plagiarism 1.040
(base: low probability) (0.317)
High probability of instructors checking as;f'g‘;'ﬁments for plagiarism (base: | 0903
low probability) (0.295)
Chi-squared 10.46 78.19*** 136.62***
Number of factors extracted ; 4 ; 15 ; 21
Akaike Information Criterion (AIC) 1,162.7 1,117.0 10705
Bayesian Information Criterion (BIC) 11801 11821 11616
McFadden's pseudo R-squared 0009 0067 0117

*** significance level = 0.001; ** significance level = 0.01; * significance level = 0.05.

Table A4. Ordinal Logistic Regression Results. Dependent Variable: Using Cheat Sheets
on an Exam/Test (n = 638)

Variable . Model1 | Model2 | Model3
Academic motivation (relative autonomy scales)
Academic motivation (1st round) 0.977 0.992 0.986
(0.027) (0.029) (0.030)
Academic motivation (2nd round) 0.665*** 0.725*** 0.876
(0.057) (0.065) (0.084)
Control variables — individual student characteristics
Gender (base: female) 0.836 0.926
(0.151) (0.177)
Mother’s education (base: college degree) 0.748 0.905
(0.152) (0.192)
University 2 (base: university 1) { L1845 L 1299
(0.527) (0.392)
University 3 i foo1401 0 1235
(0.299) (0.278)
University 4 { f0952 1 0725
(0.263) (0.211)
STEM (base: humanities and social sciences) 0.786 0.841
(0.171) (0.191)
Self-funding or apprenticeship contract (base: state funding) { 0727 © 0 0.608**
(0.146) (0.130)
A's and B’s (base: straight A’s) i fo1670% 1 1.978*
(0.480) (0.607)
As, B's, and C’s f {1585 | 1884
(0.479) (0.608)
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Variable Model 1 Model 2 Model 3
Mostly C’s 3.862*** 4.884***
(1.445) (1.925)
Cheating during an exam/test (base: acceptable or | don’t know) (1st year) 0.567*** 0.687*
(0.118) (0.150)
Perceived costs associated with contextual factors
Most students use cheat sheets or copy from other students during exams 5.487***
or tests (base: no one or some students) (1.042)
Everyone uses cheat sheets or copies from other students during exams or : 6.787***
tests (base: no one or some students) (2.366)
Moderate probability of instructors removing a student cheating during an 0.377**
exam/test from the classroom (base: low probability) (0.152)
High probability of instructors removing a student cheating during an 0.336***
exam/test from the classroom (base: low probability) (0.128)
Chi-squared 2712 69.44*** 177.65***
Number of degrees of freedom 4 15 19
Akaike Information Criterion (AIC) 1,185.4 1,165.1 1,064.9
Bayesian Information Criterion (BIC) 1,203.2 1,232.0 1,149.6
McFadden’s pseudo R-squared 0.023 0.058 0.148

*** significance level = 0.001; ** significance level = 0.01; * significance level = 0.05.
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Abstract A new technique called Method of Analysis of Leagues (MethALeague) is pro-
posed for comparing performance of higher education institutions measured
by different assessment methods. The MethALeague uses the convolution op-
erations from the theory of small-group decision making to create aggregate
charts of university leagues based on the performance indicators obtained with
different assessment techniques. Specifically, researchers are given the op-
portunity to bring widely divergent university performance indicators into uni-
fied assessment charts and carry out comparative analysis of different assess-
ment approaches. The MethALeague was applied successfully to compare the
performance indicators of the Project 5-100 universities reflected in three ma-
jor global rankings, Academic Ranking of World Universities, QS World Univer-
sity Rankings, and Times Higher Education World University Rankings. A for-
malized concept of “world ranking” proposed in the article makes it possible to
visualize the performance dynamics of Russia’s top universities and compare
it to that of the top universities in other countries (United States, Great Britain,
Australia, Germany, and China). Suggestions are made on using a modified
version of the MethALeague at the national level to analyze the results of uni-
versity performance monitoring and compare them to the universities’ glob-
al ranking positions. The method described in the article could be applied by
educational authorities, researchers and higher education institutions to de-
termine the frameworks of strategic development, both for specific universi-
ties and for Russia’s higher education system as a whole.

Keywords  higher education institutions, global rankings, performance monitoring, con-
volution operations, the Borda count method, Method of Analysis of Leagues
(MethALeague), ranking.
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Abstract. The main goal of the research
is to determine how certain teaching in-
struction methods affect the achieve-
ment and mental efforts of high school
students needed for learning Fluid Me-
chanics topic in Physics. Determining
mental effort or cognitive load as a wid-
er concept helps obtain important data,
which can be used to identify teach-
ing instruction menthods, which result
in higher performance and motivation.
This research is aimed to examine the
efficiency of three approaches to teach-
ing physics, which are most common in
the Republic of Serbia. These are: an
approach based on the use of labora-
tory inquiry-based experiments (LIBE),
an approach based on the use of in-
teractive computer-based simulation
(ICBS) and a traditional teaching ap-

proach (TA). The article describes an ex-
perimental study conducted with two ex-
perimental and one control groups. The
research was conducted on a sample of
six high school classes in a gymnasium
with advanced study in Natural Science
and Mathematics in Novi Sad, Republic
of Serbia. The total sample count was
187 students (mean age 16 years). The
main conclusions of the research are
that there is a causal link between the
teaching instruction method applied and
the achievement, or the self-perceived
mental effort, of a student. Students,
who were learning the teaching content
through LIBE or ICS approach, have
achieved better results in the knowledge
test and estimatd their mental effort to
be lower compared to the students, who
were learning the same content through
traditional teaching approach applied.
The reasearch also showed, that LIBE
or ICBS teaching approaches achieve
higher levels of instructional efficiency
and instructional involvement compared
to the traditional teaching approach.
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al efficiency, instructional involvement,
interactive computer-based simulation,
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Modern teaching methodology allows to overcome the tradition-
al approach and to develop and promote new methods and ways of
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teaching [Jackson, Dukerich, Hesnes 2008]. Teachers in the modern
world aspire to achieve better results in transferring knowledge from
a teacher to a student by implementing different teaching techniques,
focusing on students’ understanding of the basic concepts of physics,
rather than just memorizing them [Stamenkovski, Zajkov 2014. P. 7].
The importance of searching for new methods and ways of teaching
has been recognized as a global problem. Therefore, many countries
have embarked on reforming national science education programs to
include new teaching approaches that aim to achieve higher efficiency
[NRC2000] (according to [Wang, Jou 2016. P. 212]). For this research
the focus was to examine how application of laboratory inquiry-based
experiments (LIBE), interactive computer-based simulations (ICBS)
and traditional teaching (TA) approaches affect the achievement and
self-perceived mental effort of high school students in their second
year of study. These three approaches were chosen because they are
commonly used for teaching Physics in the Republic of Serbia.

Traditional teaching approach is determined by the frontal form of
instruction with the dominating role of the teacher taking on the lectur-
ing function. The active role here is played by the teacher, not the stu-
dent. The main disadvantages of the traditional teaching method are
limitations set around teaching and learning individualization, as well
as internal and external motivation of students. In this learning format
students rarely receive feedback, which is an important contributor
to student learning [Trees, Jackson 2007]. As a result, students’ at-
tention weakens quickly during lectures and information tends to be
quickly forgotten [Schwerdt, Wuppermann 2011. P. 366]. Also, this ap-
proach is based on the presumption that all students learn at the same
pace [lbid.]. The active role of students in the learning process is ne-
glected, and the student develops within the framework of education-
al objectives and their implementation, rather than within the frame-
work of their own abilities. As a result, this approach is not seen as a
very stimulating environment for learning. Therefore it is necessary to
create a different teaching approach that will respect individual dif-
ferences among students and provide them with a central role in the
teaching process, which would be is designed to develop their abili-
ties. When such new approach is created, it is necessary to examine
its efficiency and compare it with the efficiency of other teaching ap-
proaches [Drakuli¢, Miljanovi¢ 2007; Odadzi¢ et al. 2017; Radulovi¢,
Stojanovi¢ 2015; Radulovié, Stojanovié, Zupanec 2016; Zupanec, Mil-
janovi¢, Pribi¢evi¢ 2013; Zupanec et al. 2018].

The LIBE teaching approach integrates the positive elements of
the traditional approach around maintaining communication between
the students and the teacher in order to increase active participation
of students in the learning process and constantly monitoring their
progress. The teaching process becomes clearer and more dynam-
ic, increasing student motivation [Jarrett, Takacs, Ferry 2010; Volim-
er, Méllmann 2011]. Inquiry-based learning, as a form of teaching ap-
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proach which includes hands-on experiments in teaching physics, can
be defined as a learning approach that mimics authentic scientific in-
quiry [Jaakkola, Nurmi 2008. P. 272). This teaching approach involves
several activities: asking questions, generating testable hypotheses,
making discoveries, and rigorously testing and evaluating the plausi-
bility of those discoveries in search for new understanding [de Jong,
2006] (according to [Jaakkola, Nurmi 2008. P. 272]). The aim of this
approach is to use actual scenarios as scientists and develop scien-
tific knowledge and skills [Miller 1998] (according to [Wang, Jou 2016.
P.212]).

Multimedia represents a trend to enhance the teaching process by
monitoring new developments in the industry and brinning them to the
classroom. As the numerous studies [Bennett, Brennan 1996; Liu et al.
2017; Mayer 2001; Mayer et al. 1999; Muller 2008] have shown, us-
ing multimedia content or computer simulation as a cognitive tool can
help improve students’ conceptual understanding of physics. Accord-
ing to cognitive theory of multimedia learning, learning is facilitated
when content is presented in verbal and non-verbal (graphic) format.
Multiple representations of information can be used to encourage stu-
dents to get actively involved in the learning process, directing their
attention to relevant incoming information, thus further facilitating a
coherent mental representation and integration of already acquired
knowledge [Kosti¢ 2006]. The recent emergence of computer simu-
lations allows students to examine a wide range of scientific phenom-
ena by manipulating variables that would not be easily accessible in
physical experiments [de Jong, 2006] (according to [Kant, Scheit-
er, Oschatz 2017. P. 47]). The major criticism of the use of simulations
in the educational process is that students learn in a different way
than scientists in a real lab [Steinberg 2000] or that a simulation may
oversimplify complex systems [Crook 1994] (according to [Jaakko-
la, Nurmi 2008. P. 273]. Because of that, this research aimed to com-
pare —amonth other things —instructional efficiency and instructional
involvement of ICBS and LIBE teaching approaches with instruction-
al efficiency and instructional involvement of the traditional approach.

Another thing that can indicate additional benefits or effects of
a teaching approach, is mental effort, i.e. cognitive load on the stu-
dents caused by a certain approach. Cognitive load can be defined
as a multidimensional construct representing the load that performs a
particular task, imposed on the learner’s cognitive system [Paas et al.
2003. P. 64]. There are three components of cognitive load: intrinsic,
extraneous and germane [Carterette, Friedrnan 1996; de Jong 2010;
Kalyuga 2008; 2009; Sweller, Ayres, Kalyuga 2011]. In order to eval-
uate certain teaching approach, it is necessary to observe the com-
bination of these three components of the cognitive load together. If
the combination of these three components of cognitive load is equal
to the capacity of the working memory, then such teaching approach
is beneficial for students [Radulovi¢, Stojanovi¢ 2015]. If the combi-
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Figure 1: Graphical representation of instructional efficiency and
instructional involvement based on standardized performance and
mental effort (adapted according to [Cerniglia 2012; Zupanec et al.
2018]).
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nation goes beyond the limits of the working memory, such teaching
approach is not beneficial for students. In this case, it is first neces-
sary to try to reduce cognitive activities, which cause external load;
if this is not enough, than it is necessary to reduce cognitive activi-
ties, which cause germane load [Ibid.]. There are a number of studies,
which were looking for ways to manipulate the cognitive load [Hom-
er, Plass 2010; Kirschner 2002; Lee, Plass, Homer 2006; Plass, Hom-
er, Hayward 2009; van Merriénboer, Sweller 2005; Sweller, Chandler
1994; Sweller 1994]. One study [Lee, Plass, Homer 2006 described a
method of manipulating the intrinsic cognitive load by presenting in-
formation in two rounds: first with low and then with higher complexi-
ty. This approach was also applied in our research.

In order to determine which teaching approach is more beneficial
for students, we can calculate instructional efficiency and instruction-
al involvement for a certain approach. The instructional efficiency and
instructional involvement can be calculated by knowing the stand-
ardized value of mental effort and performance [Paas, van Merrién-
boer 1993; Paas et al 2005]. Positive values of instruction efficiency
mean that a certaing teaching approach demonstrated higher stand-
ardized achievement and a smaller standardized mental effort. Along
with determining the efficiency, cognitive load researchers need to de-
termine the motivational effects of instructional conditions and identi-
fy strategies that keep students’ attention focused on learning [Paas
et al. 2005. P. 27]. Also, the researchers’ task is to assist instructional
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designers to recognize the power of authentic learning environments
for enhancing the motivation of learners [Ibid.]. Figure 1 shows com-
bined graphical interpretation of measured instructional efficiency and
instructional involvement.

The upper part of the graph contains the positive values of the in-
structional efficiency and the instructional involvement, which repre-
sents the positive influence of a certain teaching method upon the
mentioned aspects. Our research of teaching approaches to phys-
ics in the Republic of Serbia is mainly focused on teaching methods
and student achievement, and we aim to introduce a new perspective
to several factors, which can better explain the effects, that different
teaching approaches may have on the learning process.

Problem of The central goal of this research was to determine, how different
Research teaching approaches to physics influence students’ performance in
learning high school topic of Fluid Mechanics and its subtopic of Prop-
erties of Liquid, as well as to determine how the teaching approach
applied influences students’ invested self-perceived mental effort.
The Properties of Liquids is one of the four subtopics of Fluid Mechan-
ics, studied in the second year of high school in the Republic of Ser-
bia. And it was selected for conducting the experiment, described in
this article. This subtopic has strong correlation between physics and
chemistry, e.g. when studying physical and chemical properties of
pure liquids (viscosity, vapor pressure, etc.). Therefore, understand-
ing the basic concepts of this subtopic affects the understanding of
the material from both physics and chemistry. Because of the com-
plexity and importance of this subtopic, it is important to consider the
best way to teach this content. Also, this content is focused on stud-
ying natural and technical sciences concepts, which further indicates
the importance to look at different teaching approaches and deter-
mine, how they influence the levels of understanding and mental ef-
fort of students.
According to the central purpose, this research has three objec-
tives:

1. Determine whether there is a difference between experimental
(ICBS and LIBE) and control (TA) groups in terms of students’
achievement on the post-test, depending on the applied teach-
ing approach.

2. Determine whether there is a difference between experimental
(ICBS and LIBE) and control (TA) groups in the students’ invest-
ed self-perceived mental effort depending on the applied teach-
ing approach.

3. Compare the efficiency and involvement for the instructional strat-
egies studied.
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Methodology of
Research

Sample of Research
and Procedures

Table 1. Structure of the sample
by gender and group.

Gender/Group | LIBE | ICBS | TA

Male LA 30
Female 2 230
All 83 62 1 62

The research was conducted on a sample of six high school classes in
a gymnasium with advanced study in Natural Science and Mathemat-
ics in Novi Sad, Republic of Serbia. The sample consisted of 187 stu-
dents. To calculate of size sample, Raosoft application (http://www.
raosoft.com/samplesize.html) was used. The maximum count of stu-
dents is around 300. Using the application, the sample size for reach-
ing confidence level of 95% was calculated to be 169 students, while
for having the confidence level of 99% the sample size needed to be
207 students. Based to these results, it was assumed that the sample
of 187 students is acceptable. Table 1 shows the structure of the sam-
ple by gender and group.

One group consists of two classes, therefore each group had
nearly equal number of students (Table 1). Selecting a class that would
form one group was done according to a prior agreement with Physics
teachers, who teach in these schools, by determining, which teach-
ing approaches were most commonly used for teaching their students.
This ensured that students of experimental groups were familiar with
the materials or videos from the previous teaching topics. Students
in each class volunteered to participate in the research. Then they
stayed in their own classes and participated in a group, which was as-
signed to the class. All students were informed of the research to be
conducted. Students, who agreed to participate in the research, were
required to attend all classes. Other students also attended the all
classes but they did not pass the knowledge tests, held by the co-au-
thor of this research. Students were familized with the objectives of
this research to prevent obstructions to this pedagogical experiment.
Also, the school principal and Physics teacher in each school were fa-
miliarized with the purpose and objectives of the research.

The research included the Properties of Liquid subtopic of the high
school curriculum, which consists of three parts: Viscosity in Liquids,
Newton and Stokes law; Liquid Surface Tension and Capillary. Within
the period of the experiment, 3 classes were given to students to ana-
lyze the teaching material, 2 classes were planned to repeat the con-
tent, and 2 classes planned for pre- and post-testing. Although this is
a relatively small number of teaching units, the concepts related to the
chosen field are first introduced to the students in the second grade
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of the gymnasium. Based on their experience, physics teachers know
that students often have difficulties understanding the concepts, intro-
duced in this topic, and it is difficult for them to understand the corre-
lations between these concepts.

After the students were divided into groups, the implementation
of the pedagogical experiment with parallel groups started. Students
of the control group were taught the content through the traditional
teaching approach. This approach involved the use of the blackboard
and chalk as teaching tools and strictly adhering the the curriculum
as approved by the Ministry of Education. This group of students was
taught by their usual school teacher in accordance with the instruc-
tion given by the co-author of this artilce, who taught in other groups.
The co-author of this article attended all classes in order to answer any
student questions if they had them.

Students in the LIBE experimental group used Physics equipment
for hands-on experiment within LIBE teaching approach. The stu-
dents were divided into groups of four students. Each group was given
instructions by the teachers and the students themselves performed
the experiments. Experiments were carried out during the class hours.
After the experiment was made, the students wrote down their con-
clusions in their notebooks. Each group had the same measurement
task, but they had different substances to measure. For example, the
following liquids were used to measure the voscosity coefficient: wa-
ter, oil, glycerol, and alcohol. Students measured the time of the free
fall of the ball between two points through a viscous liquid, and based
on that data determined the coefficient of viscosity. This allowed stu-
dents to obtain different measurement results, which opened discus-
sions of results and leading to understanding of liquid density and its
influence on measurements results. In this way, students were able to
conclude whether the coefficient of viscosity increases or decreases
if there is an increase in the density or temperature of liquids. For the
coefficient of surface tension students compared the value of the co-
efficient of surface tension and the diameter. Also, they experiment-
ed with a paper clip that needed to be placed on the surface of water,
and what would happen if they put liquid soap into the water. After the
discussion, the students drew conclusions about causal relationships
between physical phenomena on their own.

The students of the ICBS experimental group were taught the con-
tent through simulations and multimedia content. The students were
shown films and animations that are available on the Internet about
phenomena, they were learning. Students watched a recording of an
entire experiment, which demonstrated how coefficient of viscosity or
coefficient of surface tension can be measured. Students were first
given a film, where one liquid was used for determining a coefficient of
viscosity, and then another film, where the same experiment was held
with two parallel cylinders filled with different fluids. This way students
were able to see the relationship between the density of the liquid and
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the viscosity coefficient. Similar activities were done for all units. After
each class the students discussed the correlations between physical

phenomena, which they observed. In the ICBS group the teacher had

arole of a narrator while students were watching films and animations;

and during duscussions the teacher had the role of a coordinator. All

units in experimental groups were taught by one teacher, co-author of
this article. This allowed monitoring of the whole process of this ped-
agogical experiment and prevented contaminating the results by in-
fluence from another teacher’s skills.

Instrument The instruments which were designed and applied in this research
were the pre-test and the post-test with given a Likert scale for deter-
mination of invested mental effort. At the beginning of the research, a
pre-test was held in order to synchronize the level of previous knowl-
edge students had. The tasks in pre-test were related to the ‘Proper-
ties of Fluid Dynamics’ topic, which was studied before the start of the
experiment. Within this topic, the teaching units related to the equa-
tion of continuity and the Bernoulli equation. The terms defined in this
topic are important for understanding terms, such as viscosity, which
is studied in the ‘Properties of Liquid’ subtopic. According to the ap-
proved curriculum, high school students in the Republic of Serbia for
the first time study concepts viscosity, surface tension and capillary
phenomena within the second year of high school. Therefore pre-test
tasks were related to the previous topic ‘Properties of Fluid Dynamics’.
The pre-test contained 20 tasks of multiple choices type. Each cor-
rectly solved task in the pre-test was scored with one point. Therefore,
the maximum possible achievement on the pre-test was 20 points. Af-
ter pre-testing, the ‘Properties of Liquid’ subtopic was taught with dif-
ferent teaching approaches.

In order to determine the influence of different teaching approach,
students were given a post-test after finishing all units within the sub-
topic. The post-test contained 20 tasks of multiple choice type. Each
correctly solved task in the post-test was scored one point. Therefore,
the maximum possible achievement on the post-test was 20 points.
The tasks in post-test were related to ‘Properties of Liquid’ subtopic.
Within each task of the post-test the Likert scale was given, in which
students had to rate the difficulty of the task subjectively, in other
words how much mental effort they invested in solving of each tasks,
by selecting a number on a scale ranging from 1 (very easy) to 5 (very
difficult). For this research, mental effort was determined using the
self-assessment method. This method belongs to a group of empiri-
cal indirect subjective measures. Within this method, students them-
selves evaluate how much mental effort they have invested in learn-
ing, based on a given scale (de Jong, 2010). There are different scales,
and for this research a scale of 1to 5 was selected because it is the
same as the scale in the elementary and the secondary school in the


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

PRACTICE

Republic of Serbia, from 1 (insufficient) to 5 (excellent). Pre- and post-
tests in all groups were done at the same time. The tasks for pre- and
post-test were positively reviewed by three university professors who
are specialized in the studied areas of physics and three school teach-
ers in the Republic of Serbia. Tasks of the post-test did not containe
any questions about experiments. Examples of several tasks from the
post-test are presented in Appendix 1. The applied measuring instru-
ments indicated satisfactory metric characteristics. Cronbach a co-
efficient for pre-test was 0.936, post-test was 0.975 and for invested
mental effort 0.867. Each value is higher than 0.7, which is a limit for
acceptable internal consistency. The research was conducted in Novi
Sad in February 2012.

Data Analysis  The following analyzes were applied in order to determine how applied
teaching approach influence students’ achievement and mental effort:
ANOVA, Scheffe’s post-hoc test and Chi-squeare test. For measure-
ment the value of impact for ANOVA eta-square was calculated and
for Chi-square test Cramer’s V was calculated. All analyses were con-
ducted in SPSS20 and Excel.

Results of Results of students’ achievement on pre-test are shown in Table 2.
Research ANOVA showed that there was no significant difference between
groups on pre-test F (df =2, N=184) =0.42, p = 0.66.

Based on this result, the groups were considered uniform. After
the pre-test, the pedagogical experiment with parallel groups start-
ed. After pedagogical experiment, final measuring was conducted.
On post-test ANOVA showed that there is a significant difference be-
tween groups: F (df =2, N =184) = 14.89; p = 0.001, n2 = 0.14. Ta-
ble 3 shows statistical data that describe student achievement on the
post-test.

The value of eta-square indicated a large impact each applied
teaching approach had on students’ achievement on post-test. In or-
der to note the difference among groups more clearly, Scheffe’s test
was applied. Using Scheffe posthoc test, it was proved that mean val-
ue for the TA group (M = 11.06, SD = 2.64) is significantly different
than the mean value for experimental groups LIBE (p = 0.000) and
ICBS (p = 0.000), in favor of experimental groups. Also, it is noted
that the mean value for LIBE group (M = 13.29, SD = 2.85) is signifi-
cantly different than the mean value for the TA group (p = 0.000), but
not for the ICBS group (p = 0.826). The t-test of paired samples es-
timated the contribution of each approach on student achievement.
The results showed increasing student achievement in the experimen-
tal groups LIBE and ICBS.

Chi-sqaure test did not show statistical difference between boys
and girls on achievement on post-test, x* (df =2, N =187) =3.014, p
= 0.222, V = 0.127. Although the difference was not statistically sig-
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Table 2. Statistical parameter for students’
achievement on pre-test.

Goup © M SD | Range | Skewness | Kurtosis

A 1090 | 308 | 140

ICBSs 1090 | 248 i 100

Table 3. Statistical parameter for students’
achievement on the post-test.

Goup © M SD | Range : Skewness | Kurtosis

TA . 106 | 264 110

LIBEs | 13.29 12.0

ICBSs 13.02 ¢ 212§ 100

Table 4. The self-perceived mental effort of students.

Mental Effort Range Skewness

A 35 | 078 38

322 1 046

42 079 0247

nificance, it was concluded that boys show higher achievement (M =
12.70, SD = 2.72) than girls (M =12.12, SD = 2.74).

In Table 4 students’ self-perceived mental effort caused by teach-
ing approach is presented. ANOVA shows that there is statistically
significant difference of self-perceived mental effort of three teaching
approaches: F (2,184) = 3.592; p = 0.029, n2 = 0.04. The value of eta-
square indicated the small or medium impact of applied teaching ap-
proach on students’ invested self-perceived mental effort.

Scheffe’s test showed that mean value of self-perceived mental
effort of students from TA group (M = 3.51, SD = 0.78) and mean val-
ues of perceived mental effort of students from LIBE group (M = 3.22,
SD = 0.46) are significantly different (p = 0.000). Also, the mean val-
ue of perceived mental effort of students from ICBS group (M = 3.43,
SD = 0.55) is not significantly different than TA group (p = 0.227), but
it is compated to students from LIBE group (p = 0.000). So, it can be
seen that students from LIBE group invested smaller effort than stu-
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Figure 2: Graphical determination of instructional efficiency and
instructional involvement for each of the teaching approaches
applied.
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dents form ICBS or TA group. Cramer’s V indicated the medium im-
pact of applied teaching approach on perceiving mental effort.

Chi-sqgaure test did not show statistical difference between boys
and girls on invested self-perceived mental effort on post-test, x? (df =
4,N=185)=6.179, p=0.186, V = 0.183. Although the difference was
not statistically significance it was concluded, that boys perceive low-
er mental effort (M = 3.38, SD = 0.65) to be lower than girls (M = 3.40,
SD =0.59).

Figure 2 shows instructional efficiency and instructional involve-
ment for each of the teaching approaches applied.

According to obtained values for standardized performances and
standardized self-perceived mental effort, the efficiency of teaching
instructions can be graphically presented. The efficiency of tradition-
al teaching approach is ETA = -0.52, while the value of involvement is
ITA =-0.23. For experimental LIBE group, efficiency is ELIBE = 0.40,
while the involvement is ILIBE = 0.04, and for experimental ICBS
group, efficiency is EICBS = 0.10 and involvement is IICBS = 0.20.

Obtained values showed that teaching approach which uses ICBS
or LIBE methods is more efficient than traditional teaching approach.
These two approaches are more acceptable for students because they
require less mental effort and result in higher achievement.

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 152-175



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

Branka Radulovi¢, Maja Stojanovié
Comparison of Teaching Instruction Efficiency in Physics

Discussion In this research, the influence of teaching approaches in Physics
on students’ achievement and self-perceive mental effort is deter-
mined. It examines three teaching approaches: using laboratory in-
quiry-based experiments (LIBE) or interactive computer-based simu-
lations (ICBS) and traditional teaching approach, which are commonly
used in the Republic of Serbia. The authors held a significant experi-
ment to research instructional efficiency and instructional involvement
of each teaching approach in order to present the school teachers
with the results of the research. The results are divided into three parts.

The first part of the research was related to determining influence
each of teaching approaches applied has on students’ achievement.
The results show that students, taught through LIBE or ICBS meth-
ods, achieve a higher score on knowledge test compared to students,
taught through traditional method. These results indicate that teach-
ing approach, where sudents have an active role, has positive effects
on students’ achievement. Similar results were obtained in research,
conducted by Radulovi¢, Stojanovié and Zupanec [2016]. The expla-
nation for this results is based on the conception of the science itself
and accelerated technical-technological development of the society.
Physics is based on experiments. Therefore, it is easier for students
to be presented with a practical case. Hands-on experiments are gen-
erally argued as important as part of science education, especially
in physics education [Abrahams, Millar 2008; Johnstone, Al-Shuai-
li 2001; Zacharia 2003].

According to Zacharia, Redish and Wilson, simulations are rec-
ognized as a very effective learning activity that can recreate the en-
vironment and practical examples, which necessary for the develop-
ment of insight about abstract physics concepts [Zacharia, Anderson
2003]. Some researchers [Kuhn, Vogt 2013; Stamenkovski, Zajkov
2014; Zajkov, Mitrevski 2012] argue the benefits of real experiments
and possibilities, offered by multimedia or specific devices (such as
smartphones) as experimental tools in combination with computers.
The application of computer skills in teaching gives better result for
understanding of some phenomena, for which students do not nec-
essarily need to deal with the real experimental tools [Ajredini, Zajk-
ov, Mahmudi 2012]. Students, which learn through simulations, do
not have to spend time on the preparational activities related to labo-
ratory work and problems related to technical tools [Ibid.], thus they
can spend more time on thinking, analyzing and discussing [Ajredini,
Izairi, Zajkov 2014]. According to the results of researches, held by
Ajredini, lzairi and Zajkov [2014] and Stamenkovski and Zajkov [2014],
there is no significant difference between the knowledge, acquired
through learning supported by real experiments, and the knowledge,
acquired through learning, supported by computer simulated exper-
iments. This conclusion is positively reinforced by results of our re-
search. The Scheffe post-hoc test in our research did not show a sig-
nificant difference between students’ achievement in ICBS and LIBE
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groups. One of the limitations of our research is related to the size of
the sample, and perhaps a larger sample will show greater statistical
significance.

The second part of the research was related to determining an in-
fluence of applied teaching approaches on the self-perceived men-
tal effort among students. The obtained results have shown, that stu-
dents in LIBE group estimate their mental effort to be lower compared
to students in other groups. This result indicates that LIBE approach
causes less mental effort than ICBS or traditional teaching approach.
At the same time, students in ICBS group estimate their mental ef-
fort to be lower compared to students in control group. According to
cognitive theories of multimedia learning, learning is facilitated when
content is presented in verbal and non-verbal (graphic) format [May-
er 2001]. Theories of multimedia learning indicate on positive effect
multiple presentation has on understanding a concept. Multiple pres-
entation of information can be used for encouraging students to learn,
focusing their attention on relevant incoming information. Therefore,
coherent mental representations are additionally facilitated by in-
cluding integration of information and adopted knowledge. Results
in this research are in agreement with the study, held by McKagan et
al. [2008]. Students can construct their own understanding by start-
ing simulations in simple states, allowing to gradually work up to ex-
ploring more advanced features and such approach is argued to re-
duce cognitive load.

The third part of the research was related to determining instruc-
tional efficiency and instructional involvement, influenced by each of
teaching approach applied. Knowing the standardized value of stu-
dents’ achievement and self-perceived mental effort, efficiency and
students’ involvement can be calculated. The results show that ef-
ficiency and involvement for traditional teaching approach are neg-
ative and lower than efficiency and involvement for LIBE and ICBS.
The highest value of efficiency is demonstrated in the approach based
on LIBE. This environment is stimulating for students in terms of per-
formance and invested mental effort. But in terms of motivational ef-
fect the ICBS approach stands out with the highest positive value of
instuctional involvement. In their research Paas, Tuovinen, Van Mer-
rienboer and Darabi [2005] emphasized that until now cognitive load
theory has focused on the alignment of instruction with cognitive pro-
cesses without recognizing the role of motivation in training. Further
on they emphasise, that cognitive load researchers need to deter-
mine the motivational effects of instructional conditions and identify
strategies, that keep student attention focused on learning. Accord-
ing to these authors ICBS approach is considered more beneficial for
students because it requires less mental effort compared to tradition-
al approach and leads to higher achievement and higher motivation,
which in their turn lead to higher students’ involvement. For further
research, it would be interesting to examine student motivation and
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find correlation between instructional involvement and students’ mo-
tivation, focusing in particular on the component of respecting phys-
ics as a science.

Limitations of this research were the size of the sample, therefore
further research will include students from several cities in the Re-
public of Serbia as well as in the whole region. Also, the authors are
looking to expand their research to other topics in Physics, allowing
the teachers can have the more complete picture of efficiency of dif-
ferent teaching approach(es). Thus, future empirical research should
be focused on evaluating possibilities to implement the LIBE or ICBS
methods for teaching other Physics topics in primary, secondary and
high school by conducting reasearch on a larger sample with a longer
durantion of the experiment of at least one semester.

Conclusions The results of this research show that students, who received instruc-
tion through LIBE or ICBS methods, achieved higher scores on the
knowledge test and also estimated their mental effort to be lower
compared to students, who received instructions through a tradition-
al teaching approach. Knowledge, acquired only through tradition-
al teaching approach, forms a very important basis, but such way of
learning leads to studends loosing their active role in the learning pro-
cess. Better results can be achieved, when students have a more ac-
tive role. In such cases students develop greater interest in the sub-
ject they study and achieve higher concentration during classes. This
indicates that LIBE or ICBS teaching approaches achieve higher lev-
els of instructional efficiency and instructional involvement compared
to the traditional teaching approach. The values of instructional effi-
ciency and instructional involvement for LIBE and ICBS approach-
es demonstrate, that these methods are more beneficial for students
because they require less mental effort and result in highter achieve-
ment compared to traditional approach. At the same time, students’
involvement is the highest for the ICBS approach. Data, obtained dur-
ing the reasearch, indicate that students demonstrate great interest
in using computers for learning physics. This approach causes the
higher motivation, which in turn causes higher students’ involvement.
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Appendix 1. On the scale from 110 5, please evaluate how difficult did you find each
An example of task, by circling the revelant number after each task.
post-test tasks. 1=Very easy; 2 = Easy; 3 = Neither easy nor difficult; 4 = Difficult;
5 = Very difficult

1. Viscosity is a consequence of:
a) attracting intermolecular forces within one layer
b) rejection of intermolecular forces within one layer

)

)
c) fluid movement
d) none of the above
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2. What is the adhesion force?

the forces of attraction between the same molecules
the forces of attraction between different molecules
the forces of repulsion between the same molecules

a
b
C
d the forces of repulsion between different molecules

) a)
) b)
) ©)
) d)

4. Why it is difficult to separate two horizontal glass panels by pulling
them apart, if there is a small amount of water between them?

because of surface tension
because of viscosity
because of capillarity

a
b
C
d) because of density

)
)
)
)

6. Why the molecules on the surface of the liquid have additional po-
tential energy?

because the resultant inter-molecular forces are zero
because the resultant inter-molecular forces are not zero
because of a higher viscosity force

a
b
c
d) because of a higher speed of molecules

)
)
)
)

8. Will the stone fall to the bottom of the lake faster in winter, when
the water temperature is lower, or in summer, when the water is
warmer?

a) Inwinter

b) In summer

c) temperature does not affect the speed of the falling stone
d) neither in winter nor in summer

10. Why the drops of oil on the surface of the warm soup have a circu-
lar shape?

a) because of surface tension
b) because of viscosity

c) because of capillarity

d) because of density

13. Can the water pass through a thick sieve without leaving any
drops?

a) Itwill not pass due to cohesive forces
b) It will not pass due to adhesive forces
c) It will pass due to the aggregate state
d) It will pass due to density
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14. Which expression is correct for calculating the height to which the
fluid drops / climbs in a tube submerged in a container?

a) h:ﬂ/_ c) h=—Y—
P-g-r p-g-r

b) h:_4Y_ d) h:ﬁV_
pP-g-r P-g

15. Brass balls 0.5 mm in diameter fall through fluid with density o, =
1,26 g/cm? with constant speed 6.7 mm/s. Determine the coeffi-
cient of viscosity of liquids. The density of the brass is p = 8,55 g/

cm?,
a) n=0,15Pa:s c) n=0,5Pa:s
b) n=0,8Pa:s d) n=0,3Pas

17. What is the velocity of a ball that falls through a fluid with viscosity
of 0,65 Pa-s? The diameter of the ball is 1 mm, the density of the
ball is 1000 kg/m?, and the density of the liquid is 680 kg/m?.

a) u=8,4-10"m/s c) v=8,4m/s
b) v=3-10"*m/s d) v=3m/s
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The concept of human capital suggests that the knowledge and skills
that people possess enable them to create value in the global eco-
nomic system [World Economic Forum 2017:3]. The 21st century re-
quires that professionals learn new technologies and upgrade their
competencies on a regular basis. Russia ranks 37th in terms of digital
skills among population and 66th in terms of the extent of staff training
out of 140 economies [World Economic Forum 2018:485]. In October
2016, the Presidential Council for Science and Education adopted the
national priority project Modern Digital Educational Environment in the
Russian Federation, which has the potential to improve the situation
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in the future. The project aims to create conditions to enable consist-
ent enhancement of lifelong learning quality and opportunities for all
population categories. The project developers suggest achieving this
goal by advancing Russia’s digital learning environment and increas-
ing the number of students with MOOC experience from 35,000 to
11,000,000 by the end of 2025." In 2017, the Ministry of Science and
Education of Russia held a grant competition and selected 16 univer-
sities to be at the wheel of integrating various initiatives to achieve the
project goals?. Those universities are the change drivers, drawing oth-
er colleges to promoting online education.

It was in 2012 that Western universities embarked laboriously on
the production of massive open online courses (MOOCs). The MOOC
format implies an unlimited number of participants, no selection pro-
cess on whatever criteria, permanent accessibility of the course con-
tent online, and total study load for a participant being atleast 1 ECTS
(credit)3. What motivates universities to develop MOOCs? First of all,
they seek to provide more flexible learning opportunities, increase in-
stitutional visibility, reach new students, and experiment with innova-
tive pedagogy [Jansen, Konings 2017:20]. However, the importance
of MOOQOCs in embracing innovative pedagogy has diminished in the
eyes of university administrators in the United States and Europe [Al-
len, Seaman 2015:35, Jansen, Konings 2017:17], and instructional
quality of MOOCs was found to be low [Margaryan, Bianco, Littlejohn
2015:82].

In a situation where research interest in MOOCs has weakened
and their instructional value has been called to question, it is impor-
tant to find out how they are perceived by university instructors. In-
structors’ contribution to the development of online education is hard
to overestimate: they develop courses, integrate them in their disci-
plines, and shape or at least affect students’ perceptions of MOOCs as
a result of regular instructor-student interactions. Therefore, univer-
sity professors are extremely significant, if not key agents in the inte-
gration of online education. It appears thus even more surprising that
instructor-related MOOC research has been very limited so far, as a
number of studies indicate [Evans, Myrick 2015:295; Deng, Bencken-
dorff, Gannaway 2017:179; Veletsianos, Shepherdson 2016:214; Liya-
nagunawardena, Adams, Williams 2013:216-217; Deng, Benckendorff,
Gannaway 2017:9; Bozkurt, Ozdamar Keskin, de Waard 2016:204].

! Modern Digital Educational Environment in the Russian Federation: http://ne-
orusedu.ru/about

2 pPodvedeny itogi pervogo etapa proekta “Sovremennaya tsifrovaya obrazo-
vatel’naya sreda v RF” [Summary Report of the First Phase of Modern Digi-
tal Educational Environment in the Russian Federation]. Uchitelskaya gaze-
ta, April 13, 2018: http://ug.ru/news/24799

3 Definition Massive Open Online Courses (MOOCs), 2015: https://openuped.
eu/images/docs/Definition Massive Open_Online_Courses.pdf
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Russian studies focusing on MOOC instructors’ attitudes, experienc-
es and teaching recommendations are even less numerous than those
in English. Meanwhile, findings in this area of research could serve the
basis for effective managerial decisions in the digitization of education.

Given the broad definition of the term “perceptions”, this study
only explores how instructors perceive the advantages and pitfalls of
MOOCs. Thematic analysis is used to clarify the position of Russian
faculty on this issue and compare to the international context.

1. Evolution of the Since MOOCs originated in the United States and then made their way
Issue: The Interna- to Europe, it appears advisable to analyze the Russian context of the
tional and Russian problem within the global framework. A search across English-lan-
Contexts guage publications presenting findings of empirical studies and re-
views yielded 18 articles authored by researchers in Australia, England,
Hong Kong, Spain, Columbia, Romania, Singapore, the United States,
and Switzerland: Deng, Benckendorff, Gannaway 2017; Evans, Myrick
2015; Gil-Jaurena, Dominguez 2018; Lin, Cantoni 2018; Literat 2015;
Lowenthal, Snelson, Perkins 2018; Ospina-Delgado, Garcia-Benau,
Zorio-Grima 2016; Ulrich, Nedelcu 2015; Zheng et al. 2016; and also
Agarwal 2012; Allon 2012; Belanger, Thornton 2013; Duneier 2012; Ev-
ans 2012; Head 2013; Kaul 2012; Kolowich 2013; and Roth 2013—pre-
sented in a review [Hew, Cheung 2014]. The MOOC advantages and
pitfalls identified across the publications listed above can be grouped

into thematic clusters.
MOOC advantages, as perceived by instructors, are divided into

three groups.

1. Opportunity to provide better organization of the learning process
and better content structuring.
Instructors believe that MOOCs promote flexibility in learning by
combining different formats and improve the quality of MOOCs
and their offline equivalents as a result of learner reviews.

2. Realization of instructors’ career and personal goals.
This category of MOOC advantages includes:

+ Advertising opportunities (promotion of a specific MOOC, the uni-
versity that developed it, and other courses taught by the same in-
structor);

Experience of working with the new education format (analyzing
and experimenting with innovative teaching approaches; oppor-
tunity to teach to a broad and diverse audience);

Opportunity to fulfill instructor’s personal aspirations (working to
establish a reputation; a chance to be the first to launch a MOOC
among the faculty; a way to extend the list of achievements; es-
tablishing new connections);

+ Achance to share one’s knowledge and experience (contribute to
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open education, increase visibility of one’s discipline, and engage

in knowledge communication as such);

Embracing the research potential of the new education format

(MOOCs offer a possibility to reach large audiences and can be

used as an experimental ground for trying out new teaching meth-

ods, conducting sociological, pedagogical and other types of re-
search, etc.);

Financial incentives (offered by some universities for MOOC de-

velopment);

- Professional growth and certification opportunities (upon com-
pleting a course, learners (the instructor may act as a learner) may
apply for a certificate of completion, provided that they meet the
developer and platform requirements).

3. Accessibility and social mobility (MOOCs are accessible to a wide
audience including adults and learners from other countries, suit-
able for self-paced learning, and free—having originally emerged
as a way to get free access to top professors’ courses).

MOOC pitfalls, as perceived by instructors, are grouped into four
categories.

4. Pedagogical imperfections of the format:

« Challenges associated with teaching heterogeneous audiences
with different levels of educational attainment, national character-
istics, and cultural backgrounds;

- No face-to-face interaction with students, which includes the feel-
ing of “talking to a wall” when recording video lectures, lack of im-
mediate response from students, and low student activity even in
forum discussions;

- Limited possibilities for student assessment (since a MOOC can

be attended by hundreds and thousands of learners, assessment
of assignments cannot be done by the instructor, so automat-
ic assessment procedures are used; however, tests with multi-
ple-choice and matching questions are the only ones that plat-
forms assess unfailingly accurately);
Imperfection of the system as compared to offline education (low
learner engagement, limited teaching strategies, and inapplica-
bility of success indicators typical of traditional classrooms, such
as low student attrition rate).

5. Special requirements that MOOCs impose on the education sys-
tem.
International findings indicate that faculty policies should change
to ensure successful integration of MOOCs in traditional class-
rooms. In particular, the following is required:
+ Provide strong administrative support for MOOC instructors to
maintain their motivation to work under the new format; resource,
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political, and technical support; acceptance of MOOCs (MOOCs
should be included in professors’ teaching hours instead of be-
ing part of their extra workload; resources should be allocated for
course-related research; additional time should be provided for
content development);

+ Provide assistance in MOOC production and coordination (tutor-
ing and forum administration; technical support in course devel-
opment, creation of audiovisual and interactive course materials,
and MOOC didactics);

« Ensure protection of MOOC instructors’ copyright;

Solve logistic issues associated with collaborative course develop-

ment, which usually implies participation of diverse experts.

6. Resource intensity (both MOOC production and interaction with
learners are highly time-consuming; high financial and labor costs;
high stress levels during course development).

7. Professional risks (reputational risks for professors creating an

online course as a new educational product and bringing it to the
global market).
Now, as we have got an idea of global research findings on instruc-
tors’ perceptions of MOOCs, we can move to describing the situ-
ation in Russia. The number of Russian-language MOOC-related
publications peaked in 2015-2016, 3-5 years later than on oth-
er countries. This gap closed over time, so that in 2016-2018Rus-
sia, the United States, and Europe engage almost simultaneous-
ly in experimental, research, and development activities designed
to regulate the use of online courses and integrate them in tradi-
tional classrooms.

Of all the MOOC-related publications in Russian discovered,
only one meets all our requirements. Yana Roshchina, Sergey Ro-
shchin, and Viktor Rudakov [2018] used a survey of instructors
and students to find out their perceptions of MOOC advantages
and pitfalls. As for the rest of the publications, we only sampled
those in which instructors described their own experiences of cre-
ating or using MOOCs or administrators described their interac-
tion with MOOC instructors. The resulting data was distributed
among the same thematic clusters as the English-language pub-
lications. The following groups of MOOC advantages perceived by
Russian instructors have been identified.

8. Opportunity to provide better organization of the learning process
and learning materials:
- Self-paced learning, use of modern methods and materials,
course diversity [Roshchina, Roshchin, Rudakov 2018:183-184];
+ Possibility to make distance students work consistently between
exam sessions [Vaganova, Telegina 2017:125];
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- Assistance in unlocking learners’ potential and “developing their

professional and personal qualities” [Mozhey, Lukyanov 2017:45];

Availability of self-study materials for students; automated or

peer-review assessment of student assignments [Zhuk 2016:237];

+ Increased tutoring assistance; implementation of problem-based
learning by integrating offline university courses with top profes-
sors’ MOOCs [Mozhaeva 2016:237].

9. Realization of instructors’ career and personal goals:

« Professional self-development [Roshchina, Roshchin, Rudakov
2018];
Acquisition of new competencies [Yelizaryeva 2016:98].

10. Accessibility and mobility (wide access to education [Roshchina,
Roshchin, Rudakov 2018]).
The MOOC pitfalls identified in papers written in Russian have
been divided into three groups:

11. Pedagogical imperfections of the format:

No “live” student-professor communication, personalized learn-

ing, or learner identity verification opportunities; high attrition

rates; decrease of education quality; charges for receiving a cer-

tificate of completion [Roshchina, Roshchin, Rudakov 2018:183-

184];

+ Challenges of instructor-learner communication [Azimov 2014:6];

« The “authorship verification problem” and fixed MOOC integration
schedules that may conflict with the academic term dates [Zhuk
2016:238].

+ Resource intensity (MOOC production requires heavy invest-
ments of money, time, and effort [Agapova 2015:40]).
Special requirements that MOOCs impose on the education sys-
tem:

« Instructors must develop on-camera skills [Yelizaryeva 2016:98],

- Learners must have a high level of general cultural [Malkova et al.
2018:0578]

As we can see, MOOC instructors surveyed in Russia and other coun-
tries see MOOC advantages in the opportunity to provide better or-
ganization of the learning process and better content structuring, re-
alization of instructors’ career and personal goals, accessibility and
social mobility. International findings indicate that MOOC pitfalls per-
ceived by instructors include pedagogical imperfections of the format,
special requirements to the education system, resource intensity, and
professional risks for instructors. Russian professors report the same
disadvantages except professional risks inflicted by the promotion of
online education—no mention of this factor was found in the publica-
tions analyzed.
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The survey data demonstrates that instructors describe their per-
ceptions of MOOCs from the position of MOOC developers or integra-
tors, being less likely to judge from the perspective of MOOC learn-
ers. Western professors tend to take on the role of MOOC developers
more often, while Russian instructors talk from the position of authors
as well as integrators.

This literature review shows that research in Russian instructors’
perceptions of MOOC:s is very limited. Available papers focus on in-
structors’ perceptions of MOOC advantages and pitfalls related to the
pedagogical aspects of MOOC production and implementation. Other
types of benefits and drawbacks are only addressed in isolated pub-
lications, and professional risks are not mentioned in any article at all.
Does it mean that those dimensions of online education are irrelevant
to Russian professors? How do they perceive MOOCs in the context
of active integration of online education that Russia sees in the recent
years? How do their perceptions align with the global experiences?
These are the questions that this study attempts to answer.

2. Method and Data To collect accurate data on professors’ perceptions of MOOCs, we
2.1. Participants needed respondents who would understand what a MOOC is and how
exactly it is created and/or implemented, have some teaching experi-

ence to analyze MOOC:s in its context, and not advocate explicitly ei-

ther of the two dissenting opinions existing in the MOOC discourse.

All of these criteria are met by participants of the professional de-

velopment programs on creating and using online courses adminis-

tered by Tomsk Regional Center of Online Education Competencies

under the auspices of the Institute of Distance Education of National

Research Tomsk State University, which took place in October 2017-

June 2018. Those programs involved a total of 458 participants repre-

senting educational institutions (mostly universities) of all federal dis-

tricts of Russia, including five faculty members from Kazakhstan and

Belarus. Instructors accounted for the majority of survey participants.

2.2.Data Perceptions of MOOC advantages and pitfalls for instructors report-
ed by the participants of professional development programs during
a brainstorming session within one of the programs and during com-
munication in a nonpublic online course forum within another one pro-
vided the empirical basis of the research. Data was generated collec-
tively in the former case and individually in the latter. A total of 272
judgments were singled out and analyzed.

2.3. Method The respondents’ judgments about MOOC advantages and draw-
backs were grouped into thematic clusters based on the classification
developed as a result of international literature analysis (which yield-
ed a broader array of themes): opportunity to provide better organiza-
tion of the learning process and better content structuring, accessibil-
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3. MOOC Advan-
tages for
Instructors

3.1. Opportunity to
provide better
organization of the
learning process and
better content
structuring

ity and social mobility, realization of instructors’ career and personal
goals, pedagogical imperfections of the format, the need to adjust the
education system to the new format at a number of levels, resource
intensity, and professional risks. The judgments that did not match
any of the themes specified were grouped into additional categories.

Most judgments about MOOC advantages can be distributed among
the three groups identified during the review of MOOC-related publi-
cations in the English language. The rest of the judgments formed an
additional group, resource efficiency for instructors. Below, each of
the four groups is examined in detail.

The survey participants believe that better organization of the learn-
ing process allowed by MOOCs primarily manifests itself in learner
autonomy. Students work actively with study materials, and instruc-
tors monitor performance of every student by delegating routine as-
sessments to the platform algorithms (which makes assessment fast
and unbiased).

“Online courses are a very efficient way to get students to work in-
dependently. This type of learning requires a high degree of re-
sponsibility. This is what Russian students sometimes lack, as com-
pared to Western Europe where self-organization is encouraged.”

An important advantage of online courses is that they allow building
personalized learning trajectories, whether in general or to achieve
specific customized goals. In particular, a student might want to pro-
gress through the course at a higher speed in order to get ahead of
the syllabus or, vice versa, to catch up if they dropped out for some
reason. When a student has to take make-up exams in certain courses
after taking a parental or sick leave, going on a trip, or transferring to
another university or department, engaging in an online course with-
in a for-credit program is a good option.

Using MOOQOCs also contributes to reallocation of student learn-
ing time. The lack of teaching hours for specific topics is compensat-
ed for by using online courses, and the freed classroom time is devot-
ed to other types of work. In the former case, the respondents mean
that students use online courses to learn some important material that
used to be left out of the curriculum due to the lack of time. In the lat-
ter one, online courses are used to embrace material that professors
normally delivered in the classroom.

“MOOQOCs will save instructors from telling the same naked theory
over and over again in lectures, as it can always be read or watched
online. | do not believe that MOOCs can completely replace live
professor lectures, but an adequate mix of the two is a must.”
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Once a topic has been embraced independently in an online course,
live classes can be devoted to question answering, practical sessions,
etc.

“If | use online resources, | will be able to enhance certain interac-
tions with students and devote more time and effort—cognitive and
emotional—to other types of interactions that constitute the value
and meaning of pedagogical communication.”

A mixed format combining in-class and online education is regarded
as possibly the best way to redistribute the learning time allocated for
specific disciplines, as it implies flexibility and a certain degree of nov-
elty, which has a positive impact on student involvement.

The survey participants do not associate the transition to online
courses with a decrease in communication with students. In fact, they
report that this approach allows “extending the array of interactions
with students”, exchanging “immediate feedback with learners in fo-
rums”, and even “communicating with students 24/7.”

Some characteristics of MOOC content were also emphasized by
the respondents. Abundance and diversity, for instance, were report-
ed to enrich the learning environment. Another important character-
istic of online courses is their illustrative value. Some courses include
video lectures recorded at manufacturing sites, animation of invisi-
ble processes, simulators of rare or hazardous equipment, and many
more. It was also pointed out that online courses normally present ma-
terial in concentrated form, enhancing learning effectiveness and re-
ducing the time required to master new knowledge and skills.

3.2. Accessibilityand Characteristics of MOOCs as such are described by the respondents
mobility as closely connected to those of MOOC content. Accessibility of on-
line education is associated with the possibility of reaching broad au-
diences, which may include “prospective college applicants, students,
and candidates in full-time and distance education programs as well
as people with disabilities.”

“If the physical learning environment is unable to offer ramps to
wheelchair users and elevators to cerebral palsy patients, online
learning is the only way to show them that we do care and that we
are willing to provide them with education opportunities.”

Mobility that MOOCs offer implies that students can learn “anytime,
anywhere”, course content can be “accessed online 24/7”, and in-
structors can engage in effective interactions with students remotely,
regardless of location.
3.3. Realization of
instructors’ career According to the study participants, online courses offer opportunities
and personal goals  for professional growth to instructors, who can use them to acquire
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3.4. Resource
efficiency

4. MOOC Pitfalls
for Instructors

new competencies and experience, “outline directions for further ca-
reer planning” (obviously, professors expect MOOCs to remain a via-
ble direction in education development in the foreseeable future), and
enhance their level of expertise.

“In my professional practice, | want to be interesting to students not
only as a teacher of English but also as someone who is ahead of
them in technology and can offer various methods, formats, and
resources for their learning activities.”

Online courses that instructors integrate in their disciplines may be
created by other professors, so MOOCs also encourage profession-
al communication and academic networking, allowing instructors to
adopt the pedagogical and creative practices followed by their col-
leagues and use them to change the way they deliver course material.
At the same time, development of their own MOOQOCs allows professors

to “express themselves”, “be creative”, “share their methodological
insights with the community”, “popularize their own ideas”, and “pro-
mote themselves”. Since some universities provide instructors with fi-
nancial awards or online course development, additional income was

also mentioned among the benefits of MOOCs.

The additional group of MOOC advantages that were not identified in
English-language publications includes the benefits associated with
saving instructors’ resources. First of all, this is about time saving.
While the first group of advantages involved saving time to devote it
to other types of learning activities—such as those that imply a higher
degree of learner-instructor interaction than in lectures—in this case
instructors increase their off-work time, which they can use as they
wish. This includes reduced classroom workload (instructors simply
work less), flexible schedules, more opportunities for rational time
planning, and “using software instead of wasting time on far-away
trips.” The participants mentioned other types of resources as well,
most often “physical” and “vocal”, which can be saved by using video
lectures, presentations, and practical tasks offered by MOOCs. It was
difficult to identify exactly the type of resource in some responses, as it
could be any one or all of them at once: online courses “partly free in-
structors from in-class sessions”; “having once created a course, you
can use it over and over again, with some adjustments”, “no need to
reproduce theoretical material in lectures.”

Below, we present the results of analyzing the judgments about
MOOC pitfalls for instructors. This time, all the clusters identified in
the English-language publications are represented in the Russian-lan-
guage articles as well.
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4.1. Resource  As the survey participants report, online courses involve considerable
intensity  labor costs, “higher than in the traditional system”. They are unavoid-
able at every stage of working with MOOCs: development (“the need
to devise a course structure in advance”), assistance on the MOOC
platform and regular content updates (“course materials must be up-
dated all the time”) or editions, if needed (“a course may require some

adjustments before being offered on a different platform”).

“Sometimes it can be even more challenging than teaching in the
classroom. Meanwhile, how much a professor earns depends
mostly on the number of their classroom teaching hours.”

Pay injustices that this respondent complains about result from the
fact that classroom workload in online courses, due to their short du-
ration, is smaller than in their offline equivalents.

Instructors who do not develop online courses but only use the
ones that already exist also experience extra labor costs due to the
“need to restructure the course and adjust the ratio of lectures, prac-
tical seminars, and independent work”. Not only are all of those activ-
ities fraught with extra labor costs (“damage to health”) but they are
also time-consuming.

Resource intensity of using online courses in education also man-
ifests itself in the “fee- or conventional fee-based nature” of MOOC
platforms. MOOC learners may be required to pay for a proctoring
service (identity verification and authentication system), certificate of
completion, or access to graded quizzes or other components of the
course (such as with Coursera’s Premium Assessment package). Fur-
thermore, even enrollment in a free online course requires an Internet
accessing device (PC, smartphone) and prepaid Internet services.
For this reason, universities are trying to find answers to the following
questions: should the opportunities offered by MOOC platforms be
paid by students or universities incorporating MOQOCs in their curric-
ulum? how to organize the payment procedure correctly? how to pay
professors who “delegate” some topics to the MOOC creator to re-
duce their own classroom workload? should universities revise the al-
location of funds received for public-funded students who engage ac-
tively in online courses of another university? These questions overlap
with the group of MOOC pitfalls “special requirements to the educa-
tion system” that will be described later on in this article.

4.2. Pedagogical While appreciating the opportunity to enhance the learning process,
imperfections of the  the respondents often complained about pedagogical imperfections
format of MOOCs. These include difficulties with student monitoring in the

first place, caused by issues in learner identification and peculiarities

of assessing learning outcomes in large-scale online classrooms. With

online learning, it is hard to guarantee that a learner has not cheated,
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copy-pasted a peer’s answer, or asked someone who is better in the
subject to do the assignment for him or her.

Instructors claimed that using third-party MOOCs for blend-
ed courses, they lack the opportunity to see their students’ grades
achieved on the platform. Students submit a copy of certificate is-
sued by the platform, which may be a fake, and demonstrate a record
of grades in their personal profile or their final exam performance re-
port confirming the acquisition of required competencies (provided
that the final assignment was designed correctly). Instructors may test
students’ knowledge of course material as a re-assessment or top-
ic-specific assessment. The most relevant and accurate solution to
the problem of informing professors about student performance on
a MOOC platform is to ensure that platforms provide learner perfor-
mance data to universities, these data exchange may be a part of the
partnership agreement between the university that uses a MOOC and
the one that has developed it. For example, partnership agreements
regulating the courses offered by the Open Education platform in-
volve creating a personal account for the integrating university where
all the information about affiliated students and their academic per-
formance is displayed.

The guarantee that educational outcomes exported from the plat-
form were obtained by the enrolled learner and not someone else has
been getting stronger due to advancements in proctoring services.
Proctoring systems rely on the typing style, voice patterns, and facial
expression to verify that the person doing an assignment is the one
that registered for the course. Facial expression is compared against
the photo in the user’s ID, which contains personal data that should
also match with the information submitted during the registration pro-
cess and specified in the certificate of completion.

Another problem of student monitoring in MOOCs concerns the
“methodological limitations of platform knowledge and skill assess-
ment tools”. The most widespread type of MOOC assignments to-
day is multiple-choice tests, sometimes matching and short-answer
questions—all assessed automatically. This format of knowledge test-
ing entails a number of constraints: first, tests are not effective for all
levels of knowledge; second, answers should match exactly the se-
quence of symbols accepted as correct by the system. An error in
one symbol (e.g. comma/period as a decimal separator) may result
in counting the item incorrect, whereas in live interactions, instructors
could consider such errors insignificant.

Today, online education platforms offer three alternatives to au-
tomated assessment. The first one, instructor assessment, is applied
extremely rarely due to the size of audiences. It is normally used to
assess some special types of assignments, such as those submitted
for competitions, or when a disputable situation needs to be resolved,
e.g. when a learner does not agree with the results of automated or
peer assessment. The second alternative is self-assessment, where

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 3. P. 176-202



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

U.Zakharova, K. Tanasenko
MOOCs in Higher Education: Advantages and Pitfalls for Instructors

learners upload their assignments and are given assessment criteria.
The third alternative option is peer grading, which implies that an as-
signment is assessed according to the instructor’s criteria by a ran-
domly selected peer learner. There is some skepticism about the latter
two methods among instructors, as they consider learners “under-
qualified to perform the assessment procedure”.

The problem of assessment gets particularly serious when it
comes to final assignments, which require a higher level of knowl-
edge than merely being able to reproduce facts, especially in applied
courses. The factor of large audiences makes peer assessment the
only sensible method to assess performance in final examinations,
which have an essential weight in the final course grade. That being so,
none of the alternatives to automated assessment is perfect.

The lack of active “live” communication is another drawback of
online courses perceived by professors as representatives of a per-
son-to-person occupation.

“Itis funny that students have been asking for additional offline lec-
tures over the last two years, and they just do not want the online
format. What is the most interesting is that when | do include a re-
al-life class, the attendance rate is 100%.”

“Since we are working with a generation that knows little or nothing
about how to communicate, propagation of online learning will ex-
acerbate the communication issues.”

“In a number of occupations, the ability to speak and communicate
with customers is an indispensable skill! To my utter dismay, our stu-
dents do not know how to communicate.” Some respondents relate
the lack of communication in online courses to a broader context of
“no authentic vibe” and “depersonalized learning”.

Apparently, all these limitations have adverse effects on instruc-
tors’ trust in the new educational technology. This can be illustrated
by the following statements.

“I am afraid that the development of online learning may go along
the path of replacing professional education with shallow knowl-
edge—we already observe some manifestations of that, like
MQOOC credits shifts.”

“l suggest that this type of education will end up with people who
want to be always in advance of everyone else in whatever domain,
grasping all the “trendy” opportunities and hyping them up—natu-
rally, for the sake of technology enhancement and modernization,
which actually generate very questionable outcomes.”


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

PRACTICE

4.3. Special
requirements to the
education system

The survey participants admit that the integration of online courses re-
quires changes to the education system. Inconsistencies between the
existing system and the innovations being introduced can be identified
based on the system elements the respondents believe should be af-
fected by those necessary changes.

Students lack “qualifications” to engage in online courses, but this
is the question of self-organization, self-control, time management,
and other soft skills, not hard ones. The problem of student perfor-
mance monitoring discussed above is relevant because online educa-
tion implies a high level of self-organization. However, “the proportion
of highly self-organized students is small; where independent work is
of particular importance (e. g. in distance education), students often
ignore it completely, accumulating incomplete assignments or do-
ing them as a mere formality,” a survey participant says. Because of
low student self-organization, another respondent insists that “using
MOOQOCs in Bachelor’s degree studies should be avoided.”

To create and use online courses, instructors need to embrace
new competencies—such as on-camera skills—but they also need to
enhance the skills they already have, as MOOCs impose “increased
requirements to course content development and structuring”, and

“technologically, creation of an online course is more time-consum-
ing and requires more knowledge and competencies.” Those require-
ments may be fulfilled by involving audiovisual media designers and
experts in instructional methodology to course development. As one
of the participants said, “a good MOOC is a product of a big team’s
efforts.” In case the university does not provide instructors with an ad-
equately qualified assistance team, MOOC developers may have to
do all the work themselves, which often implies self-training.

Anyway, high requirements to MOOC quality remain relevant. First
of all, online courses bring professors’ work to a high level of trans-
parency, as every lesson ina MOOC is open. Second, online courses
compete for learners and sometimes their money, so a MOOC must
be in demand with an audience wide enough to attract a great deal
of interested customers, while at the same time it must be unique to
some extent to be chosen by prospective customers. It also must be
difficult enough to offer new knowledge and at the same time easy
enough to be taken alongside other courses and completed success-
fully. The survey participants believe that the established system of
MOOC production and use has some features that affect negative-
ly the quality of learning, which include “subjectivism in content as-
sessment” at the stage of production, a low level of difficulty (“I wish
they were more effective”), and inability to change third-party courses.

Some respondents were not sure that every professor could adapt
to the online education reality: “not every instructor may be able to
create a course due to their personal characteristics”, such as “lack
of charisma” or this is not a format for the third-age faculty”. The re-
spondents’ judgments also reveal instructors’ unwillingness to adapt
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to the new format, the “need to change” being reported as a disad-
vantage of MOOC:s.

“Most professors are not willing—and will hardly ever be—to break
their * equilibrium’. They are used to giving classroom lectures and
reading the same content over and over again. Those who decide
to try, however, may fall into the hands of instructional designers
who are not bound up in MOOCs but simply follow the formal de-
sign principles. It is not the quantity but the quality of MOOCs that
matters.”

It is not only students and professors who are not ready to embrace
the new format—neither are university administrators. “The parties
involved—including universities, faculties, and departments—are
unprepared on a technical, psychological, and other levels to use”
MOOCs, “encourage the integration of MOOCs”, and actually “ac-
cept MOOCs and IT in general as part of education”. Unprepared-
ness of the national education system, according to the respondents,
consists in the “absence of any legal regulations in the field today”, or
“clearly defined standards of incorporating online courses in student
workload”, or “unified course development principles”.

“The key difficulties with using online courses in higher education
are the lack of a comprehensive regulatory framework, the ambiv-
alent ways in which the existing regulations are interpreted by law
agencies, and uncertainties about the licensing and accreditation
procedures.”

Although the survey was conducted after the priority project Modern
Digital Educational Environment in the Russian Federation was initiat-
ed, faculty’s incompetence in the legal issues related to online edu-
cation is obvious. Probably, even the availability of a national regula-
tory framework, in the absence of local university guidelines, leaves
faculty members unconfident about finding acceptance and approval
of their actions, which might be the reason for low instructor engage-
ment in the development of online education.

The overall focus on education digitization is not lost on the survey
participants, yet it inspires ambivalent feelings in them.

“The necessity of using online learning is being actively imposed on
us, and even professors whose disciplines are not really compati-
ble with online courses are forced to use them.”

“At some point, it will become mandatory for professors, but no ad-
ditional time to develop quality courses will be offered. | wish so
much we could stop doing something for the ake of doing and start
achieving measurable outcomes at last.”
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4.4, Professional The MOOC pitfalls classified as professional risks for instructors are
risks mostly associated with the threat of losing job as a result of the integra-

tion of online courses into traditional classrooms, in particular the “pos-

sibility of pay cuts, given that a single instructor can now reach a wid-

er audience”, hence the “fear of being unwanted and needless”. The

survey participants believe that neither MOOC integrators nor MOOC

developers are protected against being forced out by online courses.

“Once | have developed a MOOC, my institution does not need me
anymore. The knowledge has been digitized, and forums can be
administered by someone else.”

“MOOQCs, if regarded as an alternative, all other factors being equal,
can actually compete with instructors.”

“The instructor disappears as a charismatic personality, which used
to be a powerful factor of students’ interest in a subject.”

Another professional risk incurred by MOOC instructors, particularly
MOOC developers, is the “alienation of title”, which is about instruc-
tors transferring their copyright for a course to the employer, i. e. the
developing university. In this case, it is the university, not the instruc-
tor, that selects the platform to offer the MOOC on and decides on
the timeframes, access modes, monetization models, and so on. Itis
only if a university has those rights that an online platform will inter-
act with it on the issues related to the course. Otherwise, platforms
would have to negotiate organizational issues with each MOOC in-
structor individually. However, an alienation of title agreement does
not exclude the possibility of negotiating those decisions with the in-
structor and prevents the university from referring to another person
as the MOOC developer, meaning that copyright remains with the in-
structor who created the MOOC.

To summarize, a thematic analysis of survey participants’ judg-
ments revealed MOOC advantages and pitfalls for Russian instruc-
tors, which were distributed among the seven clusters identified on
the basis of English-language publications, and one more cluster (re-
source efficiency) was added. The identified groups of MOOC bene-
fits and drawbacks indicate that instructors recognize not only differ-
ent but sometimes even contradictory qualities of online courses—the
opportunity for better organization of the learning process and better
content structuring along with pedagogical imperfections of the for-
mat and special requirements imposed by this format on the educa-
tion system, resource efficiency along with resource intensity, realiza-
tion of career and personal goals along with professional risks. Those
advantages and pitfalls of MOOCs are perceived at all levels, by in-
structors as developers (new competencies, additional income), in-
tegrators (resource efficiency), and learners (certification).
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5. Conclusion This study systematizes the findings from Russian and internation-
al publications on MOOC advantages and pitfalls for instructors and
provides an independent analysis of faculty members’ judgments on
the issue.

Judgments of 458 respondents are analyzed. Although the sam-
ple is fairly large, all the survey participants engaged in profession-
al training programs on online education, which implies that they are
likely to be committed to MOOCs. Consequently, the findings could
hardly be extrapolated to all faculty members including professors—
some of them may be strongly opposed to the format, and others may
be totally unaware of it. However, the sampled instructors pointed out
advantages as well as pitfalls of MOOCs, which means that even if the
analysis results do not provide a comprehensive picture, they do re-
flect the current trends. Moreover, the MOOC disadvantages iden-
tified in this study indicate the hotspots which are so prominent that
even MOOC advocates can see them. Further research involving in-
structors alone and diverse MOOC experiences will shed more light
onto the findings obtained herein.

While being committed to the online learning system, the survey
participants are poorly informed about MOOCs. Some professors
mentioned the learner identity verification problem, which is now per-
fectly solved by proctoring services. Others described MOOCs as a
source of extra income for instructors, but their understanding of the
applicable pricing policies and pay rates is doubtful.

Notwithstanding the data limitations, the congruence of our find-
ings to the inferences made by Russian and international research-
ers may be regarded as evidence of their credibility and adequacy
of the research method selected. Concerning the Russian-language
literature, the strong belief among our respondents that MOOCs al-
low for better organization of the learning process and better con-
tent structuring aligns with the findings obtained by Kristina Mozhey,
Dmitry Lukyanov, Natalya Vaganova, Olga Telegina, Galina Mozhae-
va, and Yana Roshchina with colleagues, the idea of the new format
as a means of realizing instructors’ career and personal goals—with
the inferences made by Yulia Yelizaryeva, the perception of accessi-
bility and social mobility as MOOC advantages—with the article by
Roshchina and her co-authors, and the thoughts on resource effi-
ciency—with the findings of Lyudmila Zhuk. The pitfall of pedagogi-
cal imperfections, which surfaced in our dataset, was mentioned in
the publications by Elkhan Azimov, Roshchina, and Zhuk; addition-
al requirements imposed by online courses on the education system
were also identified in the studies by Yelizaryeva and Irina Malkova with
her colleagues; resource efficiency was discussed by Nina Agapo-
va. A novel finding is the group of disadvantages that has never been
addressed in Russian literature before—that of professional risks in-
curred by MOOC developers and integrators.
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The groups of MOOC advantages and pitfalls derived from Rus-
sian faculty’s judgments come very close to the classifications pro-
posed by researchers in other countries. Only two MOOC benefits
reported in the international literature did not manifest themselves in
the Russian data, (i) the opportunity to improve the quality of MOOCs
or their offline equivalents using platform analytics and (ii) embrac-
ing the research potential of the new format. The Russian survey par-
ticipants did not mention three MOOC disadvantages, (i) challenges
of teaching audiences with diverse educational and cultural back-
grounds, (ii) logistical problems in collaborative MOOC development,
and (iii) reputational risks incurred by developers. All the three have
to do with instructors as MOOC creators, not integrators. Perhaps,
those disadvantages were not observed in this study because the sur-
vey participants were rather willing to assume the perspective of using
MOOQOCs than creating them, which reflects the situation in Russia in
general. In particular, key performance indicators of the priority pro-
ject Modern Digital Educational Environment are the pace and scale
of integrating online courses in higher education, not developing them.

Our study has discovered themes that have no equivalents in the
international literature reviewed. These include the whole “resource
efficiency” group (probably resulting, again, from the role of instruc-
tors as MOOC integrators widely assumed in Russia today) as well as
some specific advantages (more communication with students) and
pitfalls (high requirements to student self-organization and self-con-
trol skills). Adverse career effects of working with MOOCs for Rus-
sian instructors are associated with the risk of being dismissed from
the university—not reputational risks, as for their international coun-
terparts.

Possible replacement of instructors with online courses has been
widely covered by the media, raising great concerns among profes-
sors—not only prospective MOOC integrators but also MOOC de-
velopers. The concerns will probably persist until a legal framework
regulating the rights and obligations of instructors creating and using
MOOC:s in blended learning environments is elaborated and brought
to the attention of all the parties involved.

Another problem, resource intensity of MOOCs—often referred to
in Russian faculty members’ judgments and thus requiring to be ad-
dressed by national MOOC stakeholders—can be alleviated by de-
signing and disseminating the models and algorithms of online and
blended course design among the instructors.

The opportunity for better organization of the learning process and
content structuring is the advantage reported most often by higher
education faculty in Russia as well as globally. At the same time, pro-
fessors admit pedagogical imperfections of the MOOC format. On
the one hand, this position of instructors may result from their per-
sonal unsuccessful experience of transferring their pedagogical ide-
as to online or blended learning courses. On the other hand, it may be
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a manifestation of protest against the new technologies in education,
which “cannot be better than a live instructor” or just an expression of
the broad academic community’s opinion in the absence of person-
al MOOC experience. This study did not find out the motivations be-
hind those judgments, so it might be the subject of further research.
If it turns out that instructors are actually unhappy with how pedagog-
ical issues in online courses are solved based on their own MOOC ex-
perience, discussion must be initiated on doing large-scale research
into instructors’ perceptions of MOOC enhancement opportunities
and engaging professors in solution development, implementation,
testing, and optimization.
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Abstract  Psychological well-being of children in elementary school and during the tran-
sition to middle school is analyzed in the sociocultural context of the post-in-
dustrial society from the perspective that Russian psychology has on the so-
cial situation of development, its objective and subjective components, and its
influence on school students’ educational outcomes and mental health. Level
of aspiration, self-esteem and age satisfaction serve as integral indicators of
students’ psychological well-being in this study, providing the basis for judg-
ing whether the social situation of development meets children’s age-specif-
ic needs. The method of comparative-historical research allows observing the
dynamics of a child’s psychological life as a function of the social situation of
development. It is shown that the age structure of both self-esteem and the
level of aspiration in contemporary first- to fifth-graders differs dramatically
from that of their age-mates observed in studies of the last quarter of the 20th
century, while age satisfaction has remained positive throughout the age pe-
riod analyzed. Age crises adequate to the current social situation of develop-
ment are found to bring down all the analyzed parameters of school students’
psychological well-being in Grade 4, which then rebound in Grade 5. The find-
ings illustrate psychological well-being of contemporary school students in
the context of the drastically changing social situation of development of the
post-industrial society. Some gender differences have been observed in psy-
chological readiness for middle school. The temporal structure of age satisfac-
tion shows that girls prefer retaining their familiar social position in the teach-
er—student system, while boys experience the end of elementary school as a
crisis of relationship that cannot foster their personal development anymore.

Keywords ~ psychological well-being, social situation of development, post-industrial so-
ciety, school students, comparative-historical approach, self-esteem, level of
aspiration, age satisfaction.
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Abstract The article presents the results of an experimental study designed to identify
the age peculiarities of taking initiative in learning among preschool children.
Empirical data was obtained through non-participant observation of a teach-
er-guided group of children performing various productive tasks. A total of
480 preschoolers aged between 3 and 7 years were observed. Since teach-
er-guided peer learning prevails in preschool classrooms, we assume that
child initiative could be determined as behaviors directed at co-participants in
such learning. In this study, children’s initiative during interaction with adults
and peers is defined as questions and suggestions that children raise in con-
nection to the learning process, instigated by the need to coordinate joint ac-
tions. Analysis of the empirical data obtained allows determining the age dy-
namics and age-specific characteristics of preschoolers taking initiative while
interacting with teachers. The number of self-initiated statements made by chil-
dren is found to decrease and change in both direction and content through-
out the preschool years.

Keywords preschool education, initiative taking in children, interaction with adults, peer
learning, self-initiated statements.
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Abstract Expected learning outcomes have changed following the adoption of the new
Federal State Educational Standards of General Education. New organization-
al forms, teaching methods and tools are required to achieve the new learn-
ing outcomes, which affects functionality of conventional learning aids, school
textbooks in particular. New interrelation mechanisms are being developed be-
tween the textbook and the other components of learning environment, trans-
forming the textbook from the “communicator of ready-to-consume knowl-
edge” into a “navigator for independent learning”. Under such circumstances,
itis important to evaluate teachers’ attitudes towards the textbooks used, their
perception of the changing role of textbooks in the learning process, and their
satisfaction with textbook content, namely the methodological apparatus and
its potential for achieving the new learning outcomes.

This article presents the results of a survey assessing school teachers’ per-
ceptions of the system of learning tasks in some widely assigned social stud-
ies textbooks from the series edited by Leonid Bogolyubov, Anatoly Nikitin and
Tatyana Nikitina, Gennady Bordovsky, and Yevgeniya Korolkova. The survey
covered thirteen regions of the Russian Federation: Moscow Oblast, Voronezh,
Tambov, Bryansk, Tver, Smolensk, Omsk, Krasnoyarsk, Rostov-on-Don, Volg-
ograd, Kazan, Nizhny Novgorod, and Saransk. The interview questionnaire in-
cluded six themed modules: target audience profile analysis, teachers’ usage
of different textbooks, the role of social studies textbooks in the learning pro-
cess, textbook influence on the achievement of the new learning outcomes (for-
mation of key 21st century competencies), teachers’ assessment of teaching
guidebooks, and availability of social studies teaching packages in schools.

The article only explores the findings obtained for one questionnaire mod-
ule, which explored how the methodological apparatus of social theory text-
books affected the creation of conditions for achieving metadisciplinary learn-
ing outcomes by school students, and offers recommendations on improving
this apparatus.

Keywords teacher, school, learning process, textbook, textoook methodology, system of
learning tasks, new learning outcomes, metadisciplinary learning outcomes.
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Abstract The article is devoted to the study of the prerequisites and historical context
of the emergence of a special type of official documentation of the Ministry
of Public Education of the Russian Empire—catalogues of textbooks for sec-
ondary schools. The lists of study guides and manuals approved by the Min-
istry have become an important control instrument of the teaching of school
subjects. Their content and structure were drawn up gradually from about the
1830s. An important stage in the process of reviewing and cataloging textbooks
has been reached in 1865, when the first complete catalogue appeared, based
on new rules.

Keywords history of education, study manuals, schoolbooks, textbooks catalogs, Minis-
try of Public Education, Scientific Committee.
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The article speculates on the concept of “different school”, as illustrated by Al-
exander Murashev through the example of certain teachers, schools, school
networks and systems that he studied by means of personal visits and face-
to-face interviews with employees and students. The school model proposed
by the author could take its small but rightful place in a schooling system that
offers a choice of education patterns. “Different school” is a good option for
highly sensitive children who shrink from facing the harsh social reality of reg-
ular schools and have limited ambitions and capabilities. However, as the only
schooling system available, or even as a regular one, this model would have
huge unwanted effects.
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