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dents are offered to solve collaborative-
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Discussions on 21st century skills development within educational pro-
cesses started before the beginning of the XXI century and are still on-
going. They are supported by international organizations which have
an influence on educational policy in different countries such as the
World Bank, the Organization for Economic Cooperation and Develop-
ment etc. There are discussions taking place at numerous internation-
al conferences, summits, and strategic sessions with business repre-
sentatives etc.: what these skills are; how they should be developed.
These debates have finally begun to focus on the school education re-
garding the issue of 21st century skills implementation into general ed-
ucation schools and the importance of student’s access to the ped-
agogical approaches developing these skills. Encouragement of 21st
century skills development and its further implementation are a chal-
lenging task in Russia. Some stand-alone innovative pedagogical prac-
tices of the 1980-1990s did not become a panacea for domestic edu-
cation [Safronov, Sidorova, 2016]. The implementation of the Federal
State Educational Standard in General Education in 2009-2012 was an
important step towards changing school reality, however, it can hard-
ly be expected that the learning process, which has taken such a long
time to develop, will change at once. The suggested innovations, re-
garding not only the educational process itself but also technical and
organizational issues, are often met with some resistance in general
education schools: from non-traditional placement of desks during the
lesson to identifying subject domains instead of particular school-sub-
jects; from using technology as a learning tool to the lesson conduct-
ed outside the school building. We do not deny the existence of a sig-
nificant number of innovative teaching practices, which in some cases
can even be extended to the level of a specific region [Akhmadgaliyeva,
20141, but the difficulties connected with the implementation of teach-
ing practices developing metasubjective skills are hard to ignore. The
study presented in this paper attempts to solve this ongoing problem.

The study was conducted by the team from the Institute for Strategy of
Education Development of the Russian Academy of Education (ISRO
RAO) and HSE with the support of the Sberbank’s Contribution to the
Future Charity Foundation in 2016-2017 in the framework of the inter-
national study Teaching, assessing and learning creative and critical
thinking skills in education conducted by the Center for Educational
Research and Innovation of the Organization for Economic Coopera-
tion and Development (OECD). The methodology of so-called action
research was used—an investigation of school and its everyday life that
has both scientific and practical goals. The study included collabora-
tive planning, observation and analysis of experimental actions made
by the developers and teachers of the schools that participated in the
study. Constant feedback enabled flexible and timely correction of as-
signment design and its adaptation to the capabilities of the students.
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The action research method is based on the works of K. Levin, de-
scribing the results of the research which had taken place at industri-
al enterprises in the United States [Zhukov, 2015]. The application of
this method in relation to education is usually associated with the work
of P. Freire in Brazil, where with the help of the action research meth-
od not only original teaching methods, but also liberation of education
were developed, for example, anti-racism. There are several types of
action research distinguished in modern social science: knowledge
generating, practical and emancipatory [Newton, Burgess, 2008]. By
its nature, action research in education often serves as a platform for
strengthening the dominant discourse in educational policy. The study
also aimed at improving teaching practices, contributing to teachers’
introduction to new teaching standards.

The action research method should be distinguished from the
problem solving method. The methodology is based not only on the
involvement of all research participants in the problem solving pro-
cess. It is believed that the validity of the action research appears
when the entire research process is thoroughly observed; theoretical
input is presented to the participants; data is collected; and reflec-
tion is conducted.

Action research at the school level suggests the following initial
steps [Kenneth S.Volk, 2009]:

1. Identifying the problem that needs to be solved.

2. Outlining specific issues and figure out the steps towards their
solution.

3. Determining the method of collecting feedback to define the im-
pact of efforts made.

The next steps are the following: the interventional effect itself accord-
ing to a predetermined plan, observation, and discussions of the pro-
cess with participants; data collecting in a predetermined way; anal-
ysis and reflection. Next, there is an assessment of the cycle and, in
many cases, a new cycle with a revised goal is planned, taking into ac-
count the revision made during the reflection.

This methodology is suitable both for solving local applied tasks of
a separate school administration and for conducting research to find
answers to global questions that can be only received in close coop-
eration with schools [Pavlova, Pitt, 2001]. Perhaps the teachers and
administrators who participated in the study were looking for answers
to their own questions. In recognizing the main problem to be the ab-
sence of schooling practices developing metasubjective skills in gen-
eral education schools, the authors focused on the following goals:

- to design an assignment, which would include the development

of 21st century skills on the material of a specific school subject;
+ to make such activity available to most teachers;
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- to make participation in such an activity accessible to most chil-
dren.

The first goal is due to the fact that the subject-centered curriculum of
the national school determines an assignment design and schooling
process during the lesson, leaving little time and opportunity for the
purposeful development of metasubjective skills. The development
of 21st century skills based on a specific subject domain is already a
challenge for Russian schools.

The second goal was defined after we took into account the less
than successful experience of innovative pedagogical approaches to-
wards teaching practices in general education schools in 1980s-90s,
which focused on a new type of a teacher him- or herself.

The third goal is due to the understanding of the main risk that in-
novations face: it is the risk of remaining locally applied or acquiring an
elite character. Therefore, the new type of assignment design should
be applicable not only in specialized classes or schools that have stu-
dent selection procedure.

Returning to the peculiarities of the action research methodology,
the researchers’ approaches to the study have to be noted [Bezruko-
va, 2014]. It may be more subjective than it is common for the social
sciences. The level of professional training of researchers is also im-
portant: how trained they are in the field they want to improve. From
this point of view, it is rather important that most authors have some
experience in innovative pedagogy, and could interact with teachers
more effectively, relying on their professional experience.

There were 11 countries apart from Russia which were involved at the
OECD Center for Educational Research and Innovation’s project this
study is a part of. The research focus is the development of 21st cen-
tury skills. This article is dedicated to the creativity development. The
OECD researchers proposed The Five Creative Dispositions Model,
which allows for characterizing the student according to the following
criteria [Lucas, Claxton, Spencer, 2013]:

« inquisitiveness (to identify, to raise, to explore and to critically

evaluate interesting issues in any creative domain);

persistence (to persevere through challenges, to show confidence

in the face of uncertainty and to take risks in choosing a problem

solving strategy);

+ imagination (to come up with imaginative solutions, to test and to
improve them, to make connections between non-compatible ob-
jects, to use intuition);

+ collaboration (to share the results of their intellectual activities, to
support others and to receive support from them, to cooperate);


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

PRACTICE

- discipline (to develop a creative product using available knowl-
edge and skills and developing new ones necessary for its cre-
ation, to reflect critically, to make decisions about improving the
product) [Lucas, Claxton, Spencer, 2013].

The conceptual framework of this study corresponds to modern defi-
nitions of creativity. Initially, the study of creativity was focused on the
analysis of mental operations used in the creative process. The be-
ginning of the scientific research on creativity as a psychological phe-
nomenon is usually referenced to the 1950s and is associated with the
works of J. Guilford [Guilford, 1950]. According to Guilford’s Structure
of Intellect theory there is a difference between the two types of men-
tal operations: convergent and divergent thinking. Convergent think-
ing narrows all options to one solution. Although, there are varieties of
these solutions, their amount is always limited. Divergent thinking is
the ability to generate multiple solutions. Guilford describes this type
of thinking as “the kind that goes off in different directions”. It allows
for exploring many possible solutions and may lead to unexpected
conclusions and results. Creative decisions usually come at the state
of relaxation and not at the moment when attention deliberately focus-
es on problem solving.

Various tests have been developed to measure creativity identified
with divergent thinking. E. P. Torrens, developing the ideas of J. Guil-
ford, used the following criteria to identify the creative person:

« fluency (the ability to come up with many diverse ideas quickly);

+ flexibility (the ability to generate ideas, to develop new solutions, to
change one’s mind during the problem solving process, to aban-
don the suggested idea, to take the views of others into account);

+ originality (the ability to suggest unexpected solutions);

+ elaboration (the ability to embellish ideas relating to the activity)
[Tunik, 2013; Torrance, Goff, 1989].

Since the time when J. Guilford and E. P. Torrens created their ap-
proaches towards creativity, the research on creativity has expand-
ed significantly. Now it includes not only the type of thinking, but also
personal qualities, such as self-confidence and openness to new ide-
as and experience, as well as motivational and environmental com-
ponents [Lubart et al., 2009]. A. Cropley summarized skills teachers
should promote in their students to foster creativity in the classroom
[Cropley, 2011]:

» Possession of a fund of general knowledge

+ Knowledge of one or more special fields

« An active imagination

+ Ability to recognize, discover, or invent problems
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- Skill at seeing connections, overlaps, similarities, and logical im-
plications (convergent thinking)

- Skill at making remote associations, bisociating, accepting prima-
ry process material, forming new gestalts, etc. (divergent thinking)

« Ability to think up many ways to solve problems

- A preference for accommodating rather than assimilating

+ Ability and willingness to evaluate their own work

+ Ability to communicate their results to other people.

Thus, the relevance of the framework adopted as the research pro-
gram is supported by other studies. It describes the creativity as a so-
cial and forward-looking phenomenon, manifested in communication
with other people and requiring persistence and discipline.

What kind of schooling practices aimed at developing this kind of
quality will help to fully promote it, will not be too dependent on teach-
ers’ and students’ personal characteristics, and can be implemented
in an average school? There are some approaches to motivate stu-
dents to produce new ideas, to create collaborative project, to com-
municate and to self-reflect in modern pedagogy, taking into account
the subject domain context. These are educational projects and stud-
ies based on the collaborative problem solving approach. This ap-
proach is evaluated in the international comparative study PISA-2015
[OECD, 2017].

We analyzed The Five Creative Dispositions Model to prove that it
does not contradict the normative framework of the modern Russian
school. We also compared the metasubjective educational results
5th-9th-grade-students have to achieve with those indicated by the
OECD team (Table 1).

Thus, modern Russian secondary school regulations include the
formation of a creative person among the priority learning outcomes.
The education process based on domain specific learning aims to
achieve this goal. In this study, we consider encouraging creativity in
mathematics classes.

What opportunities does a school subject like mathematics pro-
vide? Itis not supposed to change the content of mathematical cours-
es to develop creativity, but review the assignments and organization
of education process. According to mathematicians and methodolo-
gists, the solving of mathematical problems is both the goal and the
instrument of teaching mathematics. Therefore, we emphasize the
significance of developing such types of assignments, which encour-
age creativity development.

Scientific study of literature and analysis of teaching experience
is the key to understanding the assignment design principles that ex-
pand opportunities for developing creativity within domain specific
learning. For example, it is possible to achieve the goal with the help
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Table 1. The comparison between The Five Creative Dispositions
Model characteristics and Federal State Educational Standard of
Basic General Education regarding metasubject educational results
of 5th-9th-grade-students.

The Five Creative Dispositions
Model

Metasubject educational results of general education
i program acquisition (Federal State Educational Standard of
i Basic General Education)

— inquisitiveness (to identify,
to raise, to explore and to
critically evaluate interesting
issues in any creative domain);

- the ability to determine independently the goals of their

schooling process, to set and formulate for themselves new
tasks in learning and cognitive activity, to develop the

: reasons and interests of their cognitive activity;

- the ability to define concepts, to generalize, to make
connections, to classify, to choose independently the
approaches and criteria for classification, to determine

i cause-effect relationships, to develop logical reasoning

(inductive, deductive and by analogy) and to draw
conclusions

— persistence (to persevere
through challenges, to show
confidence in the face of
uncertainty and to take risks in
choosing problem solving
strategy);

— the ability to choose independently the strategy for

: achieving goals, including alternative ones, to choose

consciously the most effective ways to solve educational and
cognitive tasks;

i - the ability to correlate their actions with the goals, to

self-monitor the process of achieving the goals, to choose

i strategy within the specific requirements, to review the

strategy in accordance with the changing situation

— imagination (to come up
with imaginative solutions, to
test and to improve them, to
make connections between

intuition)

non-compatible objects, to use

i — the ability to create, apply and transform signs and

symbols, models and schemes for solving educational and

i cognitive tasks

— collaboration (to share the
results of their intellectual
activities, to support others and
to receive support from them,
to cooperate)

— the ability to organize educational cooperation and joint

i activities with the teacher and peers; to work both

individually and in a group; to find a joint decision and
resolve conflicts based on the harmonization of views and
consideration of interests; to formulate, discuss and defend
your opinion

— discipline (to develop a
creative product, using
available knowledge and skills
and developing new ones
necessary for its creation, to
reflect critically, to make
decisions about improving the
product)

— the ability to assess the assignment as well as his or her

i capabilities to solve it;

- to have self-control, self-assessment, decision-making
i skills and to make informed choice in educational and

¢ cognitive activity.
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of contextual problems describing some issues that need solving; as-
signments with redundant or insufficient data; problems with many
solutions, when the best solution has to be chosen.

There is a question if it is possible based on the content of the top-
ic to develop and to implement such types of teaching activities into
educational process. Is it methodologically correct to develop assign-
ments with several possible solutions? At first glance, it contradicts
the traditional approach to teaching mathematics: usually the student
has to find the one correct answer when solving mathematical prob-
lems. The analysis of educational material on Mathematics and teach-
ing experience shows the opportunity to develop assignment-promot-
ing creativity almost in every topic.

The clear reference to the type of mathematical activity needed to
get the solution simplifies the assignment for the student, and the re-
quirement to choose the solution by him- or herself makes the assign-
ment more difficult. When studying a number of topics, it is necessary
to repeat the same actions (operations) to get the skill. It can be as-
sumed that such work is boring for students; they don’t have any de-
sire to choose the best solution during the problem-solving process.
In this case, itis reasonable to use assignments where the same math-
ematical operations will be covered by interesting assignment design,
while the problem-solving strategy developed by the students will re-
quire their repetition.

Below is an example of an assignment for 9th- grade students de-
veloped by our team.

At the family meeting, dad asked his daughter Alena to help solve
an important problem. The family is going to buy an affordable
car during the next three years. However, the available amount of
money (300,000 rubles) is not enough to purchase the selected
car. 55,000 rubles more are required. In order to save money, dad
suggests putting all the money they have (300,000 rubles) into a
bank at a certain interest. Mom comes up with anotheridea: to buy
company shares in a well-established small business in order to re-
ceive dividends.

The parents have the following information about a small com-
pany.

+ The cost of producing x thousand units per year can be repre-
sented by the dependence y = 0,05 x* +x + 1 (costs are calcu-
lated in millions of rubles).

+ Products are supposed to be sold at a price of 3,000 rubles
per unit.

« The company’s profit (in millions of rubles per year) is calculat-
ed as the difference between the money received from the sale
of products and the production costs.
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+ The capacity of a small company allows for producing no more
than 20,100 units of production per year.

- The company has made an output plan for the next three years.
It is assumed not to change the basic parameters of the pro-
duction process, the scheme to calculate the income and pay-
ments on shares.

+ When buying company shares in the amount from 200,000 to
300,000 rubles, shareholders are expected to receive annually
up to 0,1% of the company’s profit.

Determine which strategy for a successful investment should
be approved at the family meeting in order to save the required
amount of money within three years.

The assignment is accompanied by additional materials presented in
various forms. There are some of these materials.

Bank The Last Chance. Deposits for individuals—2016.

Bank The Last Chance offers several profitable investments for
individuals in 2016, their annual interest rate is up to 10.58%.

The Bank The Last Chance has deposit programs which are in-
sured by the state in accordance with the Law “On Deposit Insur-
ance”.

1. Deposit The Right Answer—growth rate according to the period.
The minimum deposit is 100,000 rubles (itis impossible to open
a deposit in another currency), for the period of up to 380 days.
As you will see in the table, the growth rate depends on the time
period (there are four of them) and ranges from 8.0% to 12.0% per
year (the average growth rate during the whole period is 9.75%).
Additional deposits or partial withdrawals are not permitted.

Minimum amount, From 1to 95 From 96 to From 191 to From 286 to
RUB days 190 days 285 days 380 days
100 000 8.00% 9.00% 10.00% 12.00%

2. Deposit Maximum Income—maximum annual growth rate

This deposit allows the maximum annual growth rate in compar-
ison with the bank’s other offers; however, the total contribution to
receive it is a substantial amount of money.

The minimum deposit is 1,000 RUB, or 100 EUR or USD. The
time of the deposit is up to the client and varies from 91 to 1,095
days.

In the case of early withdrawal in the period from 180 days the
interest is paid at a fixed rate equal to 60% (see table below).

Voprosy obrazovaniya / Educational Studies Moscow. 2018. No 4. P. 282-304
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The time of the deposit (days)

| 91180 181-364 365 . 366-547 548-730 731-1094 1095

780/ | 870/ | 870/ | 860/ = 730/ | 7.10/ | 6.80/
| 8.86% | 9.06% | 8.95%  7.69%

from 1,000

from

. 880/ | 880/ | 870/  7.40/
200 000 | 8.96% | 9.16% | 9.06% = 7.80% . 7.
from 890/ | 890/ | 880/ 790/
550 000 | 9.06%  9.27% . 9.16% = 8.36%
from 920/ 920/ © 910/ = 810/
850 000 | 9.38% | 9.60% . 9.49% = 858% . 8.
from 1010/ | 1010/ i 970/ = 830/
500 000 1 10.31% | 10.58% = 10.14% = 8.81%

To compare the deposit conditions, we recommend you to search
for the “Top Banks on Deposits in 2016” on the Internet and choose
the better offer.

The assignment has some significant features:

- it lacks data, so students need to look for additional information
(for example, to choose a bank that offers more profitability of de-
posit) from different sources;

- it is necessary to make a decision regarding the suitable sourc-

es of information;

it is possible that the correct answers of students may not co-

incide, because of different types of reference materials, differ-

ent sources of information and different decisions made at each
assignment stage (choosing a reliable bank, choosing a deposit,
choosing interest rate).

It is important to note that such an assignment not only helps to re-
vise the previously studied material (quadratic functions and the cal-
culation of percentages), but also encourages students to develop
non-standard approaches to the solution. Thus, this contextual prob-
lem contributes to the development of The Five Creative Dispositions
Model while fulfilling the subject didactics.

Together with the schoolteachers, an assignment option for the
8th grade was designed. It does not contain the part with profitability
of an enterprise’s shares calculations, since quadratic functions are
studied most often in the 9th grade. The assignment aims at choosing
the bank and deposit(s) and corresponds with the 8th-grade-curric-
ulum. Moreover, it is an opportunity to discuss the reliability of banks
in the remaining time.

At the beginning of the lesson, some teachers asked students to
write the percentage formulas in order to actualize the knowledge

http://vo.hse.ru/en/
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needed for the assignment (finding the percent number, number by
its percent or percentage), since this material was studied two years
earlier. On the one hand, the actualization of the material is necessary
to calculate capitalization in the problem-solving process; on the other
hand, it enables the teacher to assess the students’ capability to use
subject domain knowledge, if necessary.

The assignment allows for varying certain parts in order to in-
crease students’ involvement and to get closer to everyday life situa-
tions. For example, it is possible to add currency deposits to make the
assignment design more complicated and to increase the amount of
possible behavioral strategies. The currency deposits have a smaller
interest rate, but students can try to get the required amount of money
faster because of the difference in exchange rates. This also increas-
es the range of mathematical calculations. The assignment also al-
lows for adding “attractive” deposits with a higher interest rate (named
Excellent chance or Stability or such). At the end of the assignment,
when all students have chosen certain banks and deposits, the teach-
er announces that all banks offering deposits above a certain interest
rate are closed by the decision of the Central Bank. Such a remark
may be the reason for a more meaningful discussion about the relia-
bility of banks regarding the everyday life situation, when one’s bank
license may be revoked due to its unreliability. Different options in as-
signment design stimulate both discipline, imagination and coherence
of team members while developing a deposit strategy in accordance
with The Five Creative Dispositions Model, as well as the development
of students’ general financial literacy and an increase the subject do-
main activity because of additional mathematical calculations.

The approach to assignment design has to be underlined:

+ the story itself is not related to any specific topic in Mathematics;

- the assignment doesn’t require students to perform the specific
actions they have studied (to do identical transformations, to solve
an equation, to plot a function etc.);

+ there is no solution method students have to follow.

While developing a strategy, the student has to deviate from the stand-
ard and previously studied problem solving procedures, since he or
she is under conditions of uncertainty about the theoretical material
of the Mathematics required to solve the particular problem.

This type of assignment refers to contextual mathematical problems?.
However, not every contextual problem requires the student to be cre-

" In the methodology on mathematics, the contextual problem is the problem
describing everyday life situations, when the student must him- or herself
choose the strategy to solve it. At the same time, the student may be famil-
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ative by finding the solution. Requirements of the Federal State Edu-
cational Standard of the basic general education force almost all the
authors to use applied assignments on Mathematics while present-
ing topics and sections in textbooks. There are common stereotypical
applied assignments in textbooks and teacher’s manuals to illustrate
the use of Mathematics in solving everyday life problems. The poten-
tial of these assignments to encourage creative thinking is a contro-
versial issue.

While conducting the research, 24 assignments on mathematics
and natural sciences (ecology, biology, physics, and geography) were
developed for elementary and secondary school.

The principles of contextual problem design aimed at promoting
students’ creativity are presented below. They were used within our
study and proved to be successful. During the study, colleagues from
the OECD developed their own criteria for an assignment to be clas-
sified as promoting creativity, and they are quite similar to ours.

» The problem described in the assignment should be quite uncer-
tain, unclear: if the assignment refers to mathematics, if there
is a certain mathematics topic suitable for solving the problem,
etc. A student faces a situation when there is no prescribed prob-
lem-solving strategy.

The problem described in the assignment should require knowl-
edge from different mathematical topics to solve it. So, for exam-
ple, the assignment refers students to the study of functions, to
write numbers in a standard form, to review involutions, percent-
age formula and percentage math problems.

It is obligatory for contextual problem design to be based on the
prescriptions of the Federal State Educational Standard and cur-
riculum framework for schools. The teaching experience and ex-
perimental verification of educational materials allow for claiming
that the current mathematics curriculum provides wide oppor-
tunities for contextual problem implementation. The assignment
presented above proves the connection between the specific
school-subject domain (the earlier acquired knowledge and skills)
and metasubject skills (a search for information, an approach to
presentation of the information, data analysis, synthesis of knowl-
edge founded in different sources), which is also documented in
educational standards. The design of the assignment present-
ed above meets the requirements of the “The graduate will learn”
section and the “The graduate has an opportunity to learn” sec-
tion of the curriculum framework. These knowledge and skills are

iar with the situation described in the assignment based on personal expe-
rience, literary sources, etc.
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significant in a problem solving process with nonstandard, unu-
sual design.

The contextual problem design demonstrates to the students that
there is not enough (or it is redundant) data in order to solve the
problem. Thus, there is an opportunity to promote creativity while
analyzing the initial data (discipline and inquisitiveness), search-
ing for the information (persistence), making decisions (imagi-
nation, collaboration). The same assignment design principles
encourage critical thinking development during the process of
analyzing the initial data and selecting the most relevant informa-
tion, choosing reliable sources of information, and understanding
decision making.

« The contextual problem design deliberately limits the opportunities
for problem solving because of the given context. This require-
ment partially facilitates the contextual problem development, be-
cause it puts the student in a new situation compared to what he
or she may know from personal experience, studying information
sources. However, the restrictions may be a pretext for additional
questions that do not arise in a classic assignment.

The developed contextual problem assumes various correct solu-
tions to the problem in contrast to the only possible solution in
classical assignments on Mathematics. In this case, the student
is required to explain his or her decision making strategy, which
contributes to the critical thinking development.

« The contextual problem design involves different ways of present-
ing information (text, table, diagram, drawing, chart, etc.), using
the Internet or other sources to get the missing information. This
assignment design principle contributes to the development of al-
most all the qualities that promote creativity. Along with the gen-
eration of new solutions, it is important to be able to evaluate their
viability, productivity and efficiency.

So, these are the characteristics of contextual problems contrib-
uting to the creativity development. The principles of assignment
design presented above are found in Russian methodology [Fei-
genberg, 2010].

Lesson The development of the creative abilities of students can be encour-
Requirements aged not only by specific assignment design, but also by the learn-
ing climate in the classroom. The Five Creative Dispositions Model

supposes to promote collaboration, which can be achieved through

teamwork. The methodology on mathematics describes the teach-

ing experience within both homogeneous and heterogeneous learn-

ing groups. The teamwork is usually used as the didactic method to

review the material during the skill formation process: it should help

to provide conditions for gaining new knowledge during the system-

atization process. Within the traditional approach teamwork is usual-
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ly used as extracurricular project activities for students. The contex-
tual problem solving supposes students to work in groups during the
lesson and to feel free to communicate without the teacher’s direct
instructional guidance. The teaching experience allows us to recom-
mend a group size of 4-5 students. This amount allows participants
to share their views (to listen and to hear each other) regarding the
problem solving process; to share activities based on personal char-
acteristics and the experience of the participants; to jointly develop
the problem solving strategy.

The classroom observations showed that teamwork provided col-
laboration and an exchange of views, which helped students to find
their own problem solving strategy; there were also discussions and
disagreements with new ideas or uncommon approaches to the prob-
lem solving process. The partnership aiming at solving the problem
promotes an atmosphere of learning and cooperation. The partici-
pants had to be persistence and disciplined in order to find the best
solution.

Thus, the analysis of students’ activities necessary for contextu-
al problem solving has shown that teamwork develops inquisitiveness,
persistence, imagination, collaboration and discipline, which contrib-
utes to creative problem solving.

The teaching process should be organized in a certain way to en-
courage creativity:

- the assignment is based on an everyday life (rather than theo-
retical) situation, when students are supposed to solve the prob-
lem using the approach of the specific school subject, to choose
knowledge required for the problem solving, to identify the miss-
ing data and to select the sources to collect it;

+ the students are interested in the problem solving process;

the teaching process consists of practical activities and therefore

differs a lot from traditional lessons, which also attracts students’

attention;

« teamwork is used, suggesting an independent problem solving
process by students;

+ the usage of additional sources of information is supposed.

Lessons similar to those described above were conducted by teach-
ers at schools in three city districts of Moscow and at one school in
New Moscow. The teachers conducted four lessons in each class. Ta-
ble 2 shows the characteristics of the schools taking part in the study.

After assignment implementation the seven focus groups with
teachers and students were conducted to determine the success of
the study: if the assignment design was sufficient to promote creativi-
ty based on subject domain knowledge; if the participation at assign-
ment activities was accessible to most teachers and children.
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Table 2. The characteristics of the schools taking part in the study.

City districts, school type
(all schools taking part at the research
are state schools) i Amount of classes

Central Administrative District. Lyceum 4 classes of elementary school: three 3rd
with in-depth study of mathematics and i grade-classes and 4th grade-class;

science i 5 classes of secondary school: three 8th
i grade-classes and two 9th grade-classes

North-Western Administrative District. 2 classes of elementary school: 3rd grade-classes;
School with in-depth study of the 2 classes of secondary school: 8th grade-classes
English language

Southern Administrative District. 5 classes of elementary school: two 3rd
General education school grade-classes and three 4th grade-classes;
2 classes of secondary school: 8th grade-classes

New Moscow. : 6 classes of elementary school: three 3rd
Gymnasium with a complex student grade-classes and three 4th grade-classes;
body with low socioeconomic and 2 classes of secondary school: 9th grade-classes

cultural backgrounds

Focus Groups Each focus group consisted of teachers from the same city district.

with Teachers The teaching experience was discussed as well as the usefulness of
suggested educational activities, the level of student engagement,
and the possibilities to vary the assignment design. The teachers
shared their experience in changing the assignment design depend-
ing on curriculum by grade, in analyzing both the predictable and un-
expected behavior of their students they faced with during education-
al process.

The teachers also noted the possibility to develop both metasu-
bject and subject skills within conducted lessons. In general, the idea
of developing competences within the subject domain is interesting
for them, but the development of such assignments is a time-con-
suming process, which requires teachers to do more theoretical back-
ground. Primary school teachers emphasized that such lessons can
provoke discipline problems, if students are not used to teamwork.
A new lesson design leads to a transformation of the teacher’s role,
where they become not the only one knowing the right answer, which
was sometimes uncomfortable for teachers.

The teachers noted that the teaching materials were clearly pre-
sented and well-organized. The teachers gave different assessments
regarding the accessibility of instinctual materials according to their
own teaching experience: if they were used to implementing practical
activities during the lesson, to organize teamwork and to give students
an opportunity to find a solution to the problem themselves.
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As for the similar assignment implementation in the education-
al process, the majority of teachers stated that they are ready to use
such assignments no more than once a month. During the lesson de-
sign process, teachers independently chose the appropriate time and
the main goal of the lesson: someone used them for topic introduc-
tion, someone reviewed the material, and someone used them as a
tool to motivate students using an interesting and unusual task. Some
teachers supported the idea of interdisciplinary tasks and used them
for integrated lessons.

On the other hand, the focus groups have shown that teachers
are concerned about the discrepancy between the new assignments
and the tests used for the external quality control of education. De-
spite the fact that the assignment design corresponds to the Federal
State Educational Standard, the skills they develop are not assessed
during such tests. Teachers and schools find themselves in the situa-
tion of a difficult choice between the lesson design they find interest-
ing and useful for students and the external quality control, which has
great importance for the school.

None of the teachers during the focus groups reported that the
tasks were difficult for the students or that the students did not cope
with them and did not take part in the educational activities. On the
contrary, they stressed that students with low academic performance
often realized themselves in tasks aimed at developing creativity. Dur-
ing teamwork, they were often the most active students who clearly
demonstrated their knowledge within the subject domain. Unexpected
activity in students with low academic performance can be explained
by the significant difference in lesson design required for contextual
problem solving, which may help to overcome a teacher’s perception
about those students.

Thus, the focus groups with teachers allow us to conclude that
the new assignments and lesson design are not challenging for both
teachers and students and do not conflict with their educational ex-
perience. The main obstacle to such assignment implementation from
the teachers’ point of view is not their untraditional design or contra-
diction with the school program, but the mismatch of skills formed by
contextual problems with skills tested with external evaluation.

We conducted four focus groups with children: two with students of
two 8th-grades and two with students of one 3rd-grade. In the sec-
ond case, two moderators divided the students of one class into two
groups and held a conversation with them separately. Students were
briefly reminded what activities they had during the study. After the
students had expressed their first emotional response, they were
asked to describe assignments they were interested in, assignments,
which were useful for them and to specify the criteria. The children
shared their experience about the difficulties they had during the prob-
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Conclusions

lem solving process, about their classmates’ behavior: whether it was
expected or unexpected. They also expressed their opinions about
the frequency of such assignments during the educational process.

The students showed great interest in teamwork, they believe that
it is useful in learning, and even expressed a desire to acquire skills
to organize such activity by themselves. Primary school students are
more sensitive to small conflicts that occur during the problem solving
process; secondary school students already know how to solve con-
flicts, but they also need the teacher’s help.

Some students were also surprised by those classmates who were
not usually interested in the learning process, but who had partici-
pated in teamwork. The activity of such students contributes to the
group result and enhances their own motivation to study, if the group
choose a strategy to support any ideas, regardless of previous aca-
demic success or failure: «l didn’t think that <name of the classmate>
would start to work so actively. He doesn’t care, really. Maybe he was
interested, maybe he was cheered up by the team. When someone
had difficulties in mathematics or could not solve the problem by him-
or herself, we said: «Let me help you, we can do everything togeth-
er». There was a girl in our team, who had to order figures. She could
not do it, it did not work. We helped her to do it, we ordered it togeth-
er, and it worked out».

Students explain their own learning activity when performing con-
textual problems by their interest in the task, its untraditional design,
their desire to learn something new as well as by the external evalua-
tion and competition within the groups. Younger students noted that it
was interesting for them having a particular role to play:

S1: [You feel yourself] like a real ... seeker.
S2: ... oratraveler.

All students noted that the developed assignments were untradition-
al for a school lesson. On the one hand, they seemed simple, on the
other hand it was not always clear how to solve the problem, and it was
quite unusual that there could be several correct answers. Such state-
ments from students that contextualise problems—*teach to think”,
“develop the imagination”, “teach to work in team”—prove that such
assignments develop 21st century skills and can be used in everyday

life situations.

Based on the results of action research, we have shown that it is pos-
sible to design lessons aiming not only at knowledge acquisition with-
in the subject domain, but also at 21st century skills development. The
assignment implementation has shown that an ordinary teacher can
at least give such a lesson developed by others taking into account
the criteria of the contextual problem we have presented above. The
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assignment availability for children is out of doubt. The assignment
availability to teachers may vary depending on their skills in develop-
ing innovative lessons.

It seems to us that the unwillingness of teachers to conduct
non-traditional lessons significantly limits the contextual problem im-
plementation. The focus groups both with primary and secondary
school students support this conclusion. It is still common practice
to distinguish between education and entertainment in the Russian
school system. Educational practices, which can develop creativity,
even if they are used within the subject domain, are often perceived
by teachers and students as entertainment, irrelevant to the tradi-
tional school system and more appropriate for extracurricular activi-
ties or additional education. This can be considered both as a barrier
towards the modernization of the education system and as a specific
structural characteristic of the Russian school. The popularization of
the best approaches to developing 21st century skills within a specif-
ic school subject is necessary to make teachers and children believe
that achieving effective knowledge acquisition is possible along with
the development of imagination and curiosity in children.
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