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Base and Data of the International Longitude Research
of Teachers' Mathematical Readiness
In the present article results of the international research of level of mathematical and professional readiness of future Mathemat-

ics teachers are presented. The comparative analysis of results of the international monitoring testifies that for the present level of
professional readiness of Mathematics teachers of high school in Russia to the pedagogical activity exceeds not only the average

level among the countries — participants of the project, but also takes leading positions.
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Russia is a large country and our aims were to
have a sample of new qualified teachers (trainees)
taken from different regions and Pedagogical Uni-
versities with different educational programs. There
are Yaroslavl State Pedagogical University (near
Moscow) — YSPU, Vologda State Pedagogical Uni-
versity (north of Russia) — VSPU and Perm State
Pedagogical University (Ural Mountains) — PSPU.
We had 174 future teachers (Primary — 63 girls;
Secondary — 101 girls + 10 boys): Secondary(S) +
Primary (P): YSPU - (S49+P20); VSPU -
(S30+P11); PSPU — (S32+P32). It is typical for Rus-
sia to have only women as teachers in Primary
schools and kinder gardens. So for YSPU we have
the following structure of education: (S) — Linear
Teacher Training (fife years), (P) — Bachelor of
Education (four years)+ one year of vocation; for
VSPU: (S) — Linear Teacher Training (fife years),
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(P) — Linear Primary Teacher Training (four years);
for PSPU: (S) — Bachelor of Education (four years)+
one year of vocation, (P) — Bachelor of Education
(four years)+ one year of vocation. Some of Primary
new qualified teachers graduated the Pedagogical
College and continued vocational education in high
school. It is Russian tradition but more than 60 % of
trainees were born in villages and small towns. An-
other tendantion is the growing of men as future
teachers of Secondary in sample going low to ur-
banization of towns (Perm-1, Yaroslavl-3 and Vo-
logda-6).

The following Table I shows the percentage of
trainees (NQT) who actually go into teaching di-
rectly after training and also information about
where and what type of schools or job in education
area they choose.
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Table 1
Yaroslavl Vologda Perm
N Tea- Details Nu Tea- Details Nu Tea- Details
umb | chers mber | chers mber | chers
er area of area of area
of NQT NQT
NQT
Secondary 3(PG) - 3(PG)
> 111 28 5(ME) 32 17 9(ME) 30 18 5(ME)
56,7 % 49 20(TD) 8(TD) 10(TD)
57,1 % 53,1 % 60 %
Primary 1(PG) - -
> 63 18 1(ME) 32 23 6(ME) 11 4(ME)
82,5 % 20 16 (TD) 17(TD) 11 7(TD)
90 % 71,8 % 100
%

Notes: PG — Post Graduate Students; ME — Manager of Education; TD — Teaching directly.

The best results of Primary trainees (82,5 % in
education area) have been explained by these profes-
sional activity as part time‘s good practice in kinder
gardens or primary schools during training period at
University. Also we remark that a half of Primary
graduates came to University after Pedagogical Col-
lege. However Secondary trainees have more high
level of scientific thinking (5 % continue of educa-
tion) and managing skills (30 % from “Teachers
area” opposite to 17 % for primary graduates). If we
look on percentage of trainees who teaching directly

(TD) so 33 % of secondary trainees opposite to
63,5 % of primary one. It is tradition in Russia edu-
cational system to appoint the school mentors for
every trainees TD, which help to defining the area of
NQT’s methodical activity and diagnostic of initial
teaching experience: skills, evaluation, problems and
so on. Moreover some of TD teachers became quali-
fied teachers (nominated on first or second category)
during their first year of teaching.
This is illustrated below for both Primary and

Secondary samples in the following three bar charts.
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It is very important for Russia (fig. 1) to explain
low results of responses on questions (problem’s
questions): Alb, Ald, A5b, A7, Al6b and A20c
(data are low 40 %). Analysis of real situation with
Primary student’s skills (tutor’s interview, exams,
applications and correlation) has defined the prob-
lem points: real numbers should be learned more

deeply with different kind of representations
(R. Dedekind, G. Kantor, K. Weierstrass) and using
the practical skills; our students have very small
ability to solve problems in nonstandard situation
(reflection relatively invisible point, limiting theo-
rems of probability and so on).

PRIMARY: Part B: 20 marks on relatively straight forward questions
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Fig. 2

Problem’s questions in fig. 2: BS5, B8, B9, B10,
B11 and B13a (data are low 40 %). It is interesting
to remark that we have the repeating and expansion
of area’s difficulties: modeling of real process, op-
eration with integers, nonstandard situations. With
another hands the volume of unstable zone 40 %-
75 % of question responses for Primary: Part A (un-
derstanding) — 15 %; Part B (calculating and algo-
rithms) — 45 %. It means that the quality of mathe-
matical skills and competence of future teacher will
be upper if special attention paid to algorithms and
calculating procedures in teaching mathematics.

Responses (fig. 3) of Primary (Part B) and Sec-
ondary (Part A) on common questions may be clas-

sified as basic part of mathematical culture of
teacher: we see that unstable zone 40 %-75 % for
Secondary is 20 %, which opposite to 45 % for Pri-
mary. Moreover there are no problem’s questions
(low 40 %) for Secondary: it seems that data are
under the strong influence of fundamental knowl-
edge and best scientific thinking of trainees for Sec-
ondary. So we should look on 4 question responses
from unstable zone for Secondary: A6, A9, A1l and
A14. Some difficulties concern with such questions
we relate on insufficiency of creativity and modeling
skills of trainees.
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Primary (Part B) & Secondary (Part A) on Common Questions
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SECONDARY: Part B: 20 marks on more advanced mathematical topics

Section B - Secondary : Russia Question Responses
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Question responses of students (fig. 4) for Sec- B7a, B7b and B8 are drawn up in unstable zone. We
ondary (Part B), most characterized vocational hab-  think this situation show some problems of /inks ac-
its, have shown high level of mathematical training tualization between school and high mathematics in
and professional skills. However question responses  teaching process. The concept of “limit” is not stud-
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ied in secondary school (infinite geometric series is
limiting process), but pupils know the concept of
“geometric progression” and sometimes — the for-
mula of “sum of this series”. This moment will be-
come half forgotten if during of studying the concept
“limit of function” in high school we did not fixed
links with concepts of “ geometric and arithmetic
progression” on high level and details of generaliza-
tion. Another reason of problem is being the “invisi-
ble subjects” as “...” in signs of geometric and
arithmetic progression:
5425+...+... or2+ ... +44.

It require the development of theoretical thinking
of students and efforts in this direction should be
defined and concreted.

JAunarnoctuka adppeKTUBHOM chepbl TUUHO-
CTH Teiarora
It was very interesting to compare trainee’s re-
sponses on questionnaire with contents of Profes-
sional standard of pedagogical activity of teacher,
which was created in Russia on 2007 under super-
vising of very famous psychologist V. Shadrikov.
First block of questions: “la, 1b, 1c, 1d” with
data 73,8 % , “4” with data 78,1 %, “7” with data
72,2 % characterize the level of motivation and suc-
cess on mathematics, which should supply of form-
ing (5) from drawing 1 [1]. The responses on “ques-
tion of 6” are very important for teacher compe-
tence: mathematics should be studied as integrative
course. Student’s responses data is 46,2 %. It is
show that special activity in teaching mathematics
really must be created using some integrative
courses and constructs, research activity in vocation
area following to student’s interests and experience.

Competence of seiting pims:
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Drawing 1. The model of professional pedagogical standard (PPS)

Second block — a question “9” is asked both pri-
mary and secondary participants what they felt were
the most important attributes for a teacher of

mathematics. This is the summary of their responses
(the numbers were used in the ranking of the attrib-
utes):
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Attributes of an effective Mathematics Teacher
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It is very interesting that three positions are lead-
ing in England and Russia data: (1) “Excellent sub-
ject knowledge”, (2)“Explains clearly” and
(3) “Well-prepared”. There was only one significant
difference in the responses: Russia is sequence: 1, 2,
3, England: 2, 3, 1. These data is typical for Russia

Fig. 5

and reflect dreams about basic role of competence
on subject and methods ((5), drawing 1).

Another “question 11” with interesting results
was “Topics which Trainees did not feel confident
about”.

Topics in which Trainees did not Feel Confident
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First conclusion: it was very unexpectedly to
know that most difficult topics in high mathematics
as “Calculus” and “Logics” are became in confident
zone (lower 5 %) for Russian trainees. We guess that
it is concern with good selection of future teachers at
the beginning of Millennium and high level of teach-
ing tradition in Russia. It is true this moment we
have strange situation than future teachers can to
enter in University without suitable motivation,
mathematical abilities and special thinking.

Second conclusion: trainees did not feel confident
in “Probability” — 32,0 % and “Statistics” — 30,8 %
because stochastic line in school mathematics was
involved only some years ago and learning of sto-
chastic require from pupils a good potential skills in
modeling of real process what always was a problem
for Russia.

Third conclusion: big problem with “Geometry”
— 35,5%, so starting from R. Descartes, concern
with developing of pupil’s thinking and hypothetical
opportunities to apply geometrical knowledge. How-
ever an integration of geometrical, analytical, alge-
braic, stochastic and information knowledge in
teaching mathematics using different resources will
be a good practice to make topics more confident for
students.

It was very important to compare positions de-
fined in “Question 12” and it’s realization for other
countries with PPS in Russia. Indeed PPS is proved
using and generating the good practice of teachers,
valid and psychological laws of pupil’s develop-
ment. So it can define the main positions which will
be addressed to trainees by their training courses. If
we will look on next histogram so remark that most
positions are coincided.

Trainees Main Concerns About Maths Teaching that they Hope will be
Addressed by their Training Course in Russia
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Trainees Main Concerns About Maths Teaching that they hope will be
Addressed by their Training Course: Secondary Sample
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However we see some difference (more than pils”, “Identifying good practice” are based only on

59%) in positions looking on England and Russia /) and 3) i.e. on personal factors and define basic
data: more than 10 positions. Some of them (less positions of difference in educational systems.

20%) - 6

positions (“Discipline”, “Planning”, Moreover those three positions from them show the

“Management of resources”, “Using ICT”, “Teach- most volume of Russian parameters.

ing strategies”, “Pedagogy” concern with directness Trainee’s responses to the question “What is the
to: 1) pupils; 2) contents and process; 3) teacher. 1t  length of time that you expect to remain in teaching”
is very interesting that 4 positions (more than 20 % have shown a big problem with prestige of teacher

till 60 %)

— “Class Management”, “Forming rela- profession: it is small salary, old school equipment

tionship with other teachers”, “Challenging able pu- and resources and so on.

Length of time Trainees in Russia expect to remain in Teaching
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Fig. 9
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A career aspiration of Russian trainees seems
adequate to real situation in secondary schools. It is
very difficult to built plans and prognoses if most
influence on career growing of trainees will be de-

fined by staff relations at school, but not special
abilities of NQT’s.

Trainees Futrue Career Aspirations in Russia
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Interview Data (methodical, diagnostics, evaluation, research

We ask every Coordinators from Regions (Vo-
logda, Yaroslavl, Perm) to define and interview
of 3 trainee teachers which being secondary or
primary trainees and have reached on short pe-
riod of first year some positive and visible results
in teaching process. Although we interviewed
only a small sub sample, all being secondary and
primary trainees was under supervising of school
mentors and school administrations. We have
summarized the main points below.

TEACHER TRAINERS

Some years ago (15 years) all the trainee
teachers were in area of view by their University
teacher trainer during a year. Trainee teachers
had special planning of methodical, managing
personal activity agreed with University and
school administration. Now every trainee teacher
defines his professional activity under the super-
vising of School. Administration of School ap-
points to trainee one of the qualified school men-
tor who should help NQT’s to look on school
documentation, to plan of individual activity

activity, communications), to study a good prac-
tice, modern pedagogical experience. School
mentor should help to define interests and abili-
ties of NQT’s, promote of individual style form-
ing of trainee, form the adequate evaluation of
trainee’s professional skills, to define problems
in teaching process and methods of its escaping.
All trainees are very positive evaluated the role
of school mentors in their adaptation and profes-
sional growing.

GENERAL EDUCATION COURSES

General education courses are not typical for
trainees; it is more suitable for administrators,
teachers with experience. During general educa-
tion sessions teachers with lectors discuss usually
modern problems and methods of teaching
mathematics, national standards and its imple-
mentations, good practice with elements of gen-
eralizations and so on. Modernizations of Rus-
sian educational system require to create the con-
ditions for development of universal competence
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of pupils and in-service teachers according mod-
ern tendentious.

PAIRED PLACEMENTS

There is one problem for NQTs in adaptation
process to teaching mathematics. Young teacher
(NQT) goes on open lessons of qualified teach-
ers, but they have some uncertainty in applying
of good experience. In this situation if another
young teacher had good practice in teaching
mathematics and first NQT have looked lessons,
he understand that it is also possible for him. So
it is very important for NQTs to observe some
lessons of other successful trainees.

AHa/NW3 U MHTEPNpPeTA U JAHHBIX MEKAY-

HAPOAHOIO JOHTUTIOAHOTO HCCIEA0BAHUS

In Russia mathematical training of Primary
and Secondary teachers are strong differ. Na-
tional standard of Primary mathematics is not
included high sections of mathematics usual for
Secondary, concern with high levels of abstrac-
tion (functions of several variations, differential
equations, functional analysis, theory of complex
functions). Another hands the level of scientific

thinking of Primary students is really had more
lower than Secondary one. These two factors are
most influence on difference of mathematical
cultures of Primary and Secondary trainees. On
2009 year Russia have involved new National
standard on Primary education based on compe-
tence approach. National standard is based on
three blocks of requirements: to contents of edu-
cational program, to conditions of applying (re-
sources, techniques, finances, ..), to competences
of pupils. The main directions of mathematical
education [2]: personal development (logical,
geometrical and symbolical thinking, proving
skills, information search), methodology (univer-
sal actions of learning, modeling and analysis of
real situation, planning, assessment), mathemati-
cal habits (numbers, operations, geometrical fig-
ures, data analysis). So should be difference be-
tween means of Primary and Secondary on
mathematical cultures.

The comparison with other countries is best il-
lustrated through the means on Primary (Part B)
and Secondary (Part A):

Table 2
Secondary Audit Primary Audit Means Means Difference
Means (Part A) (Part B)
China 16,6 13,0 14,8 * 3,6 *
Czech Republic 14,9 7,7 11,3 7,2
England 14,1 6,8 10,45 7,3
Hungary 14,8 8.4 11,6 6.4
Japan 16,3 15,9 * 16,1 * 0,4 *
Russia 17,3 * 11,2 14,25 * 6,1

At first sight, the data for Russia Secondary Au-
dit is the best , but for Russia Primary Audit is
not so good (one of the first three positions). As
we mark some problems in Russia for Primary
trainees concern with special attention which
should paid to algorithms and calculating proce-
dures, modeling of real process, operation with
integers, nonstandard situations in teaching
mathematics. We think that China and Japan data
in this Parts do not looks typical for teacher

training and can be explained by very special
conditions, concern with traditions in these coun-
tries ( * — special extreme blocks) .
Continuing Professional Development

Teacher training in Russia historically has dif-
ferent opportunities for serving teachers up to
continuous professional development (CPD). The
following drawing gives the range of possible
opportunities that are usually available for teach-
ers in Russia.
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Drawing 2. Continuous professional development of teachers

Ministry of Education and Local (Region) Ad-
ministration pay for CPD work. According to Na-
tional Law the teacher should be CPD by different
ways: in-service once for 5 years; participating in
School Professional Society; getting of 1, 2, H —
Professional Categories; applying to Research
Grants; Competitions (Local or National); Didactical
Seminars at University or Local Education Centre;
participating in Conference (National or Interna-
tional) and publication of articles; participating in
Research Projects (National or International) and so
on. In common CPD work takes approximately 20
days per year. Every school in Russia has School
Professional Society (SPS), which collect for didac-
tical and research activity all serving teachers at

school. The Council of SPS consists from teachers
of high qualification, school administration , heads
of problem groups and methodical groups. The
main tasks: diagnostic work concerning with me-
thodical resources at school; developing of new edu-
cational technologies; creating and managing of
creative groups of teachers (including the special
activity of school mentors with young teachers); de-
fining the forms, methods and contents of CPD of
teachers; planning, managing, regulation of profes-
sional activity of teachers ( lesson study, methods of
teaching, evaluation, clubs, competitions, Meetings,
Scientific seminars and Conferences and so on),
analysis and assessment of results; learning and
adapting of New National Standards and Curricu-
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lum; 6 stages of good practice: learning and evalua-
tion of educational practice , analysis and generali-
zation, improving and dissimilation of good practice,
supporting of teacher’s individual style of develop-
ment; diagnostic and statistic of educational process
and pupil’s attainments. Results of School-Based
professional development of teachers (in common):
High PC — 15-50 %, 1 PC — 25-40 %, 2 PC — 20-
30 %, NO — 0-25 %. University Centre of Education
organizes the in-service for regional teachers. At the
same activity has been having for Local Education
Authority, but teachers have a choice of Institutes.
Local Centre of Educational Quality and Assessment
manage the process of getting of teachers profes-
sional categories (1,2,H), quality of pupil’s attain-
ments, made of monitoring, statistic and diagnostic
of educational process in primary and secondary
schools. Institute of Education Development organ-
izes Seminars, Conferences, Open Lessons, Compe-
titions, Local Grants for good practice for regional
teachers. Ministry of Education define Competitions,
Research grants for teachers and schools, the nomi-
nation Teacher of a Year, manage of passing for In-
ternational and National Projects and Assessment
companies. In common teachers have some small
addition to salary for getting of professional cate-
gory (from 10 % to 25 %) or master degree; oppor-
tunity to prepare and realize the Open Lesson; im-
proving in educational practice of school new forms
, methods and technologies; involving of teachers in
creative, managing work on Curriculum, diagnos-
tics, analysis of educational process in problem
groups.
Issues

In 2003 Russia signed the Bologna Declaration
and until 2010 we should be part of the European
educational area. In short, we must move toward a
multilevel system of education (Bachelor and Master
degrees) that includes teacher training. It is a prob-
lem for Russia. The most teachers for Primary and
Secondary schools are prepared in Pedagogical Uni-
versities and Institutes (more than 80 %). As we saw
on table 1 that near 60 % of Secondary NQT’s and
80 % Primary NQT’s go into teaching directly after
training. It is true that only 5-10 % classical Univer-
sities trainees became teachers. New approach will
lead to late motivation on teacher profession (after
Bachelor degree) and shorter period of vocational
education (one year). Some problems of such ap-
proach can be compensated more longer period of
trainees under supervising of qualified mentors.
However historical analysis states hypotheses about
weak creativity of such NQT’s. It will be very inter-

esting to compare these positions looking on Russian
and European teachers because it seems that Euro-
pean teachers are prepared using such approach.
Now our Ministry of Education do not have detailed
program to modernization of teacher training, but
Pedagogical Universities try to hold the most posi-
tive tradition of Russian teacher training.

However the testing inside ICSMTT show that
there are positive and negative points in our educa-
tional system of teacher training.

There are positive positions:

— Our strong conviction which is supported by
Russian responses on TAQ that NQT’s should have
the first priority as “to manage of mathematical
knowledge” in teaching process. It was confirmed
the best results of Russia Secondary Mathematics
Audits;

— School administration tries to create for train-
ees’ conditions forming the individual style of teach-
ing and wide opportunities for career growing. We
systematically remark sustainable percentage of
teachers who try fo be Ph.D. and make scientific re-
search;

— It is tradition in Russia educational system to
appoint the school mentors for every trainees TD,
which help to defining the area of NQT’s methodical
activity and diagnostic of initial teaching experience:
skills, evaluation, problems and so on. Moreover
some of TD teachers became qualified teachers
(nominated on first or second category) during their
first year of teaching. All trainees are very positive
evaluated the role of school mentors in their adapta-
tion and professional growing;

— Professional standard of pedagogical activity
of teacher (PPS), which was created in Russia on
2007 under supervising of very famous psychologist
V. Shadrikov is basic landmark for trainees to define
ways of professional development. Indeed PPS is
proved using and generating the good practice of
teachers, valid and psychological laws of pupil’s
development. So it can define the main positions
which will be addressed to trainees by their training
courses;

— The best results of Primary trainees (82,5 % are
involved in education area) have been explained by
these professional activity as part time ‘s good prac-
tice in kinder gardens or primary schools during
training period at University. Also we remark that a
half of Primary graduates came to University after
Pedagogical College.

There are some problems concerned with teacher
training in Russia which appeared by analytical way
of trainee’s responses”:
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— The status, salary and morale of the teaching
profession in Russia is low: many trainees leave
school after only one or two years training;

— It is true this moment we have strange situation
than future teachers can to enter in University with-
out suitable motivation, mathematical abilities and
special thinking. We think this situation will come to
some problems of /inks actualization between school
and high mathematics in teaching process;

— Analysis of real situation with Primary stu-
dent’s skills (tutor’s interview, exams, applications
and correlation) has defined the problem points: real
numbers should be learned more deeply with differ-
ent kind of representations (R. Dedekind, G. Kantor,
K. Weierstrass) and using the practical skills; our
students have very small ability to solve problems in
nonstandard situation (reflection relatively invisible
point, limiting theorems of probability and so on);

— It seems that the quality of mathematical skills
and competence of future Primary teacher will be
upper if special attention paid to algorithms and
calculating procedures in teaching mathematics. So
it is very important for NQTs to observe some les-
sons of other successful trainees;

— Trainees did not feel confident in “Probability”
— 32,0 % and “Statistics” — 30,8 % because stochas-
tic line in school mathematics was involved only
some years ago in Russia and learning of stochastic
require from pupils a good potential skills in model-
ing of real process what always was a problem for
Russia;

— Student’s responses show that special activity
in teaching mathematics really must be created using
some integrative courses and constructs, research
activity in vocation area following to student’s inter-
ests and experience. Trainee teachers lack the desire
to use new methodologies and new mathematical
knowledge to strengthen the efforts of their teaching.
Knowledge and methodological skills are formal and
have little application to real life;

— Big problem with “Geometry” — 35,5 %, where
trainees did not feel confident. So starting from R.
Descartes, it is concern with developing of pupil’s

thinking and hypothetical opportunities to apply
geometrical knowledge. However an integration of
geometrical, analytical, algebraic, stochastic and
information knowledge in teaching mathematics us-
ing different resources will be a good practice to
make topics more confident for students.

In Russia mathematical training of Primary and
Secondary teachers are strong differ. National stan-
dard of Primary mathematics is not included high
sections of mathematics usual for Secondary, con-
cern with high levels of abstraction (functions of
several variations, differential equations, functional
analysis, theory of complex functions). There are
some breaks between fundamental training and vo-
cational study, especially when mastering methods
of teaching mathematics and elementary mathemat-
ics. Another hands the level of scientific thinking of
Primary students is really had more lower than Sec-
ondary one. These two factors are most influence on
difference of mathematical cultures of Primary and
Secondary trainees. On 2009 year Russia have in-
volved new National standard on Primary education
based on competence approach. National standard is
based on three blocks of requirements: to contents of
educational program, to conditions of applying (re-
sources, techniques, finances, ..), to competences of
pupils. The main directions of mathematical educa-
tion: personal development (logical, geometrical and
symbolical thinking, proving skills, information
search), methodology (universal actions of learning,
modeling and analysis of real situation, planning,
assessment), mathematical habits (numbers, opera-
tions, geometrical figures, data analysis). So should
be difference between means of Primary and Secon-
dary on mathematical cultures.
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