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STAGES OF TRAINING FUTURE MATHEMATICS TEACHERS
IN THE FIELD OF PEDAGOGICAL IMPROVISATION

Pedagogical improvisation helps a teacher to respond to new unexpected situations in a quick, flexible and ade-
quate way. The aim of the research is to test the effectiveness of theoretically developed stages of training future math-
ematics teachers in the field of pedagogical improvisation (motivational-target, content-procedural, evaluative-
reflexive). The following criteria for future Mathematics teachers’ pedagogical interaction skills were distinguished:
motivational, substantive, procedural-behavioral, reflexive, on the basis of which the examination of the investigated
phenomenon was carried out. At the initial stage of the pedagogical experiment, the students were interviewed, and the
results showed a low level of their pedagogical improvisation skills according to all indicators. Subsequently, each
group was subdivided into experimental and control subgroups. In the experimental subgroup, the suggested stages
were implemented, while in the control group lessons were conducted in a traditional way. The results of the pedagogi-
cal experiment confirmed the effectiveness of the suggested stages in the work on the formation of Mathematics stu-
dents’ improvisation skills.
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Introduction

The general tendencies of democratization and hu-
manization of the new Ukrainian school require an in-
crease in the level of professional training of future Math-
ematics teachers (Zhernovnykova, 2017). It is known that
teaching is focused on solving a system of tasks, includ-
ing unplanned ones, whose solution is ensured by the
constant creative search of a Mathematics teacher, his or
her readiness to make extraordinary decisions, that is, to
improvise (Zhernovnykova, 2017). Pedagogical improvi-
sation is a quick, flexible and adequate response to newly
created situations or those that spontaneously, suddenly
arose, and require an instant reaction (Bashkir, 2007). As
psychologists note, improvisation is filled with sensual-
rational representations, fantasy, intuition of the subject
(Nemov, 1995; Stolyarenko, 2004). A person capable of
improvisation has the ability for profound comprehension
of reality and making optimal decisions.

Pedagogical improvisation has its own peculiarities
due to the specifics of the work of a teacher (Hedden,
2017) and is intended for positive perception by students,
that is, it is characterized by necessarily a pedagogically
significant final result; combines formalized, regulated
activity with the creative one and acts as an indicator of
the quality of interaction; has a public character; requires
teacher’s mastery of verbal and non-verbal means of
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communication that provide a vivid expressiveness of
thoughts, logics of expression, and the effectiveness of
persuasion. An educational effect of pedagogical improvi-
sation is achieved also due to the general culture, peda-
gogical mind, imagination, inspiration, intuition, taking
into account the peculiarities of the experience of a teach-
er-improviser (Wright, 2010).

Pedagogical improvisation fulfills the following
functions: organizational (activation of knowledge ac-
quired by students), stimulating (inducing students to
improvise, searching for bright, original ways of its reali-
zation), communicative (using communicative means for
creating favorable communication) and regulatory (focus-
ing pedagogical interaction on a positive result), which in
unity contribute to its effectiveness (Bashkir, 2006).

The study of scientific literature and our own experi-
ence gives grounds to assert that the training of future
Mathematics teachers in the field of pedagogical improvi-
sation results in the acquisition of a corresponding ability,
which we define as a stable personality formation contain-
ing integrated values, knowledge and skills necessary for
the implementation of pedagogical improvisation in the
teaching of Mathematics students. According to the ac-
tions that a future Mathematics teacher performs when
dealing with unforeseen pedagogical situations, we dis-
tinguish the components of students’ pedagogical improv-
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isation ability (motivational, substantive, procedural-
behavioral, reflexive), on the basis of which the evalua-
tion of the investigated phenomenon is carried out.

Taking into account the components of the future
Mathematics teachers’ pedagogical improvisation ability
and the logics of the process of professional training of
students, the following phases of their training were sub-
stantiated theoretically: motivational-target, content-
procedural, evaluative-reflexive.

The motivation-target stage of the training is aimed
at stimulating the development of positive motivation in
students for pedagogical improvisation, ensuring aware-
ness of the features of future work, which requires a
steady need for achieving a high level of professionalism,
creativity, activity and initiative as the basis for pedagogi-
cal improvisation; selection and development of the strat-
egy of forming students’ improvisation ability in the pro-
cess of professional training.

The content-procedural stage of training involves
mastering necessary knowledge about the essence of
improvisation, its specificity, structure, types, functions,
features, the interrelation of improvisation and creativity,
as well as its role in ensuring comfortable interaction of
participants in the educational process and pedagogical
improvisation skills (abilities related to the assessment of
a situation (to concentrate and distribute attention, to
activate acquired knowledge and to search for original
decisions in unforeseen situations and ways of their reali-
zation, adequately evaluate pedagogical problems, to
respond quickly and urgently to students’ questions and
acts, etc.), skills that enhance the effectiveness of peda-
gogical improvisation (to think extraordinary, to predict
situations that may lead to improvisation, to evaluate
students, engage them in improvisation, to cause neces-
sary reactions, communicative skills (verbal and nonver-
bal));

The evaluative-reflexive stage of training was aimed
at the evaluation and correction of the content, forms and
methods of training future Mathematics teachers in the
field of pedagogical improvisation; studying the effec-
tiveness of the implementation of certain stages.

Aim and Tasks

The paper aims to verify the effectiveness of the the-
oretically grounded stages of training future Mathematics
teachers in the field of pedagogical improvisation.

The following tasks are set:

1) to review literature on the issue, to find out the
meaning of the pedagogical improvisation concept, the
training of future Mathematics teachers in the field of
pedagogical improvisation concept, and to identify the
components of the maturity of future specialists’ improvi-
sation ability;

2) to assess the levels of the maturity of future Math-
ematics teachers in terms of pedagogical improvisation;

3) theoretically substantiate stages of training future
Mathematics teachers for pedagogical improvisation and
experimentally verify the effectiveness of their implemen-
tation.
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Research Methods

To assess the maturity of the respondents’ pedagogi-
cal improvisation ability, we used the criteria and indica-
tors selected on the basis of psycho-pedagogical literature
review: motivational, content, procedural-behavioral,
reflexive.

The motivational criterion is considered to be the
leading one, because improvisation ability itself depends
on motivation. The system of motives performs a regula-
tory function in the process of professional training and
promotes the formation of future Mathematics teachers’
pedagogical improvisation skills. The motivational crite-
rion is assessed according to the following indicators:
awareness of the role of pedagogical improvisation in
future work; positive attitude to mastering pedagogical
improvisation skills; the domination of positive cognitive
motives, the desire to achieve mastery in the process of
mastering improvisational skills.

“Communicative and Organizational Skills Invento-
ry” (by L. Stolyarenko) and “Pedagogical situations” (by
R. Nemov), and “What is your creative potential? Ques-
tionnaire” (O. Bodalev) were used to examine the indica-
tors of the motivational criterion.

The content criterion was examined through the
“knowledge of the essence of pedagogical improvisation”
indicator, ways of mastering pedagogical improvisation
and self-study. To assess it, such exercises-tasks as
“Transformation”, “Reinterpretation”, etc. were used.

The procedural-behavioral criterion for the formation
of future Mathematics teachers’ activity in the field of
pedagogical improvisation was examined through the
following indicators: constant application of knowledge in
relation to the phenomenon under study in practice; in-
stantaneous search for solutions to the proposed problem;
public realization of pedagogical improvisation.

The reflexive criterion was examined by constant
correction of future Mathematics teachers’ actions by
their own in the field of pedagogical improvisation, re-
thinking and predicting the results of further interaction.

168 respondents - students of the Faculty of Physics
and Mathematics of 1%-4" years of study of H.S.
Skovoroda Kharkiv National Pedagogical University
participated in the survey.

The respondents were suggested to fill in a ques-
tionnaire containing 38 questions of open and closed
types. It consisted of 3 units: the first one was intended to
reveal knowledge about pedagogical improvisation, its
functions, features; the second one was focused on as-
sessing practical skills of pedagogical improvisation; the
third one — on assessing the maturity levels of pedagogi-
cal improvisation ability (in accordance with the stages of
training in the field of pedagogical improvisation).

In addition to the questionnaire, other methods of
psychological and pedagogical diagnostics were used at
this stage of the pedagogical experiment.

To assess the respondents’ creative thinking, we used
the following methods: “Word Meaning”, “Exception of
Concept”. In order to determine the type of thinking, we
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used a test that involved the task to make individual psy-
chological characteristics of personality traits related to
the peculiarities of their work. The level of original think-
ing of students was determined using a test with a picture
(Nemov, 1995).

A technique “ldentifying communication and organ-
izational abilities of future Mathematics teachers” (Ne-
mov, 1995) was aimed at examining communication and
organizational skills (the ability to accurately and quickly
make business and friendly contacts with people, partici-
pate in teamwork, the ability to influence people, take
initiative, etc.). A “Teaching Situations” method
(Kutsevol, 2017) helped to assess the level of decision-
making skills in the process of improvisation. A question-
naire “What is your creative potential?” (Bashkir, 2007)
helped to evaluate the respondents’ creative skills.

In order to assess the maturity of pedagogical im-
provisation skills, we attended 68 lessons of student-
interns who had pedagogical internship at Kharkiv Peda-
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gogical Lyceum Ne 4 of the Kharkiv City Council of
Kharkiv region, the Kharkiv Gymnasium Ne 116 of the
Kharkiv City Council, and the Kharkiv Gymnasium Ne
169 of the Kharkiv City Council.

Research Results

The results of the observation showed that the teach-
ers almost did not have transformation skills, which en-
visaged the transition from the lesson plan to improvisa-
tion, they were afraid to discuss those issues which, in
their opinion, did not relate to the topics of lessons, but
could relieve psychological tension and facilitate the
perception of learning material.

The results of the summative assessment revealed
the levels (high, average and, low) of the respondents’
pedagogical improvisation ability (see Table 1) and the
necessity of carrying out special and purposeful work on
the development and implementation of training in the
field of pedagogical improvisation.

Table 1.
Levels of the Respondents’ Pedagogical Improvisation Ability
levels I I Il v \Y
ears of study
high 3% 5.5% 8.5% 11% 13.5%
average 11% 13% 18% 21% 22.5%
low 86% 81.5% 73.5% 68% 64%

The analysis of the survey results showed that most
students did not realize the essence of pedagogical im-
provisation, the peculiarities of its introduction into the
educational process and, accordingly, had a low level of
pedagogical improvisation skills. Therefore, the imple-
mentation of theoretically grounded stages of training
future teachers of Mathematics for pedagogical improvi-
sation was provided. In the experimental group EG (86
respondents) training was carried out through the imple-
mentation of the suggested stages, in contrast to the con-
trol group CG (82 persons), who were taught according to
the traditional system.

The process of forming the respondents’ pedagogical
improvisation ability was examined by means of:

- implementation of theoretically grounded stages of
training, proving their effectiveness in the process of
professional training;

« introduction of changes into the curriculum in Ped-
agogy, Methods of Teaching Mathematics, Technologies
of Teaching Mathematics, based on the individual crea-
tive approach, which provided students with creative tasks
and improvised situations; playing business games; dis-
cussion of pedagogical situations; performance of exer-
cises for the development of mathematical skills of peda-
gogical improvisation.

The motivational-target stage of the training was re-
alized by stimulating the development of the students’
positive motivation to acquire improvisational skills
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through awareness of their future duties at work, which
required a steady need to acquire a high level of profes-
sionalism, creativity, activity, initiative. The work on
enhancing motivation for pedagogical improvisation pro-
vided for the following tasks: to reveal the role and signif-
icance of pedagogical improvisation in the work of a
teacher; apply various stimuli to maintain a positive atti-
tude towards the pedagogical improvisation.

The development of positive motivation in the re-
spondents for mastering improvisation skills was achieved
as a result of the disclosure of the significance of improvi-
sation as a factor in maintaining a favorable atmosphere at
a lesson in Algebra and Geometry and in the student
team; stimulating students’ needs for improvisation and
use it in the educational process.

The process of the formation of students’ pedagogi-
cal improvisation ability at the content-procedural stage
of training provided for the acquaintance of future teach-
ers with the theoretical material regarding it.

Educational activity that can be defined as the pur-
poseful interaction of the teacher and students, which
results in the formation of the future Mathematics teach-
ers’ scientific knowledge regarding improvisation and the
skills of its practical implementation, plays a leading role
in forming the students’ pedagogical improvisation abil-
ity.

In the process of studying, the students mastered:
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» knowledge that characterized the essence of peda-
gogical improvisation, its specifics, structure, types, func-
tions, features, the relationship of mathematics with crea-
tivity, as well as its role in ensuring comfortable interac-
tion of participants in the educational process;

* knowledge of ways, methods and ways of cogni-
tion;

* knowledge concerning evaluation procedures.

The process of mastering the knowledge and skills of
pedagogical improvisation was carried out in the follow-
ing ways:

« distinction or recognition of the subject (the identi-
fication of improvisation among other teaching and edu-
cational functions of the teacher);

» memorization and reproduction of theoretical mate-
rial on improvisation;

« application of knowledge in practice;

* use of acquired knowledge and skills in new situa-
tions.

The difficulties that arose in the process of organiz-
ing communication as a leading component of pedagogi-
cal improvisation were overcome when performing an
“Individual training” exercise, listening to TV and radio
reports and messages, developing improvisations on a
given topic.

The implementation of exercises on the development
of such qualities of a teacher as fantasy (“knowing the
conditions of modern studying Mathematics”, “Transfer
of emotions”, “Alive picture”, “Uninhabited island™),
imagination (“Description of compositions”, “Matrix of
the future story”, “History of photography”, “The abstract
drawing”, “Recognize me”, compilation of poems, etc.),
creativity, intuition, responsiveness, was an important
task of the content-procedural stage.

The formation of the respondents’ pedagogical im-
provisation ability was due to the organization of the
subject-subjective relationship between a teacher and
students, the introduction of changes in the methodology
of conducting the training, the inclusion of students in
self-study focused on preparing improvisations at home,
their involvement in the work as assistant consultants.

At the evaluative-reflexive stage, the students were
taught to evaluate the correctness of the decisions made,
identify errors and analyze their causes, carry out correc-
tion of actions, find out the expediency of pedagogical
improvisation, and its pedagogical consequences through
methods of self-assessment. The foregoing provided for
the formation of future teachers’ skills to evaluate their
own actions, to predict possible consequences of peda-

Science and Education, 2018, Issue 4

lNedazoeika — Education

gogical improvisation, to deliberately criticize mistakes
and to adjust their own activities.

When organizing self-study activities, special atten-
tion was paid to such basic aspects as: taking into account
individual interests, peculiarities, needs of future Mathe-
matics teachers, their demand for special scientific and
methodical literature; rational distribution of working and
free time; continuity, systematic work on self-
improvement in the field of improvisation; the need to
avoid occasional and superficial character in the for-
mation of pedagogical improvisation ability.

Analytical-reflexive methods (analysis, self-analysis,
evaluation, self-assessment, comprehension, comparison,
generalization, reflection), methods of influence on the
formation of personality (suggestion, persuasion, encour-
agement, induction) were the technological tools of this
stage of the training.

At the final stage of the experiment, an analysis of its
results was carried out: verification of the effectiveness of
the implementation of the suggested stages of the training
of future Mathematics teachers in the field of pedagogical
improvisation.

In order to evaluate the theoretical knowledge of
pedagogical improvisation, we used tests where the cor-
rect answer should be chosen from several suggested
variants (TMaker computer test program), control papers
requiring independent answers, where students should fill
in omissions in paragraphs or sentences.

The conducted work contributed to the formation of
self-control ability in different situations, the ability to
evaluate one’s own actions. Thus, in most students, the
desire to improve themselves in the field of communica-
tion, to manage their behavior, activities, feelings, emo-
tions, etc. could be observed. The respondents understood
that self-education, self-management are creative process-
es, which require the overcoming of contradictions, the
formulation of their own new goals, the search for new
expedient and effective solutions, and the improvement of
means of achieving goals. The students also observed the
desire to change some of their stereotypes, consolidate the
acquired knowledge and skills.

It was found that the level of the maturity of the re-
spondents’ pedagogical improvisation ability grew with
an increase in the level of their ideas of the profession,
which envisaged knowledge of those requirements and
the conditions of work.

Depending on the manifestation of the indicators, the
respondents’ pedagogical improvisation ability was dif-
ferentiated according to the levels presented in Table 2.
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Table 2.
Maturity Levels of Future Mathematics Teachers’ Pedagogical Improvisation Ability (in %)
Groups
Indicators EG G
(86 re- (82 re-
o | .8 spondents) | spondents)
-
415 5 5
25 5528 55
EGl 25 E5 g5
EQ & | EZ &
B8 E |38 &
1 2 3 4 5 6 7
_ ¢ Understanding the role of pedagogical improvisation in future work; 36 | 82 | 35 | 80
g o Positive attitude to mastering pedagogical improvisation skills;
= o Domination of positive cognitive motives, desire to gain mastery in
2 pedagogical improvisation
=
£ Knowing the essence of pedagogical improvisation, ways of its mastering | 32 89 28 47
= and self-education
e (@}
2| O
L == Constant use of knowledge of pedagogical improvisation in practice; 34 | 84 | 31 | 72
5 S | * Urgency of finding variants of solving problems;
§ _5:% o Public realization of pedagogical improvisation
5
L Constant correction of one’s own actions, rethinking and predicting the | 40 81 39 77
B results of further interaction
2
= e Superficial understanding of the role of pedagogical improvisation in | 45 18 46 19
5 further work;
§ o Neutral attitude to mastering pedagogical improvisation skills;
B e Domination of motives over a desire to gain mastery in the process of
= working on pedagogical improvisation skills
o| &= Superficial knowledge of the essence of pedagogical improvisation, ways | 51 21 49 33
g 8 2 | of mastering pedagogical improvisation and self-education
[<5]
Z ‘_E T | o Situational application of knowledge about pedagogical improvisa- | 48 | 16 | 46 | 28
2.2 | tion;
§ g e Occasional search for solutions of the proposed problem;
a © | e Insecurity during public realization of pedagogical improvisation
X N Students partially correct their actions, and predict further activity.
5.2
14
= The indicators are not manifested in full, the students ignore the issue of | 17 - 16 -
S pedagogical improvisation.

Table 2 shows that the work on the formation of fu-
ture Mathematics teachers’ pedagogical improvisation
ability was carried out effectively. The data of statistical
processing and generalization of received information
show that the formation of their pedagogical improvisa-
tion skills depends not only on the intensity of the work
carried out by the teachers, but also on the active inclu-
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sion of students in the process of training, their involve-
ment in cooperation, activating their independent search
and self-study activities.

In addition, the study conducted made it possible to
teach the future Mathematics teachers to see a problem in
a pedagogical situation and consider it as a pedagogical
task (83% vs. 44%), to assess pedagogical problems ur-
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gently, to respond quickly to questions or deeds of stu-
dents (91% vs. 34), combine necessary pedagogical influ-
ences according to the purpose and the expected results
(87% vs. 43%), to predict and analyze possible effects of
occupational impact (76% vs. 24%), major skills ( 88%
versus 32), the ability to transform (76% vs. 12%), ability
to attract a child to improvise (92% vs. 29%).

In order to confirm that the results of the pedagogical
experiment are not accidental but provided by the targeted
action of teachers, their statistical verification has been
carried out. The fact that, according to all indicators, the
components of the respondents’ pedagogical improvisa-
tion ability in the control group, where the mean value is
significantly different from that in the experimental group
(t-number (7.86)> t-tabl (1.96); P> 0.05), gives grounds to
assert that there are significant changes as a result of the
formative stage of the pedagogical experiment. And,
therefore, the theoretically grounded stages of training
future Mathematics teachers in the field of pedagogical
improvisation are effective and can be proposed for wide-
spread use.

Conclusions

Thus, after conducting a pedagogical experiment, we
can state that the gradual training of future Mathematics
teachers in the field of pedagogical improvisation provid-
ed the development of their positive motivation to peda-
gogical improvisation and their awareness of the features
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ETAIIU MMIITOTOBKU MAUBYTHIX YYUTEJIB
MATEMATHKM JIO NEJATOT'TYHOI IMITPOBI3AIII

VY cTaTTi pO3rIMHYTO MiAXOMM CYdacHMX HAYKOBIIB J0 BH3HAYEHHS CYTHOCTI MPOIIECY MiIrOTOBKHA MalOyTHIX YUHTENiB
MaTeMAaTHKH JI0 TIeIATOTTYHOT iMITpOBIi3alii. 3TiJHO 3 JOCTIIHUIBKAM 3ayMoM, (hOPMYBaHHS TOTOBHOCTI MalOYTHIX yYHTEIIB
MaTeMaTHK{ JI0 TearorivHoi iMIpoBi3allii CIpUSTUME TOMY, L0 B MaiOyTHii mpodeciiiHiii MisIIBHOCTI CTYAEHTH IIBHJIKO,
THYYKO ¥ aJIeKBaTHO pearyBaTHMyTh Ha IIOHHO CTBOPEHI cuTyallii 0o Ti, 110 BUHUKIIM CTUXIHHO 1 panToBo. Mera crarti noss-
ra€ B TepeBipii eheKTHBHOCTI TEOPETUYHO PO3POOIICHHX €TalliB MiATOTOBKU Maif0yTHIX y4UTENiB MaTEMATHKH JI0 TIearoriaHoi
iMIIpoBi3allii (MOTHBAIIHHO-I[TEOBH, 3MICTOBO-IIPOLIECYAILHHMN, OL[IHO-peIIEKCHBHII). METOMU JOCITiKEHHS: TEOPETHYHI —
aHaJli3, CUHTE3, NOPIBHIHHS, Kiacudikallisi HayKOBO-METOJMYHOI JITEpaTypH 3 METOK BH3HAYEHHS KIIOYOBHX IOHSTH JI0-
CIIPKEHHST; eMITIPHYHI — ()parMEHTH NearoriyHoro eKCIepruMEHTY; aHKETYBaHHS CTY/ICHTIB, MAOYTHIX YUHTEINB MaTEMATHKH.
I[poaHaiti3oBaHO HAYKOBI MO3MII] I0JJ0 BU3HAYEHHsI KpUTEPiiB (DOpPMyBaHHsI TOTOBHOCTI MaifOyTHIX YUHTENiB MaTeMaTHKH JI0
TIEJIAroriyHOl  B3aEMOJi: MOTHBAaLIMHMI, 3MICTOBHH, HNPOLECYAIBHO-TIOBEIIHKOBUH, pe(IeKCHBHUM, Ha OCHOBI SIKHMX
3JIHCHIOETHCS OIlIHKA JIOCTipKyBaHOrO (peHoMeHa. Ha mouyaTkoBOMY eTarli MeJaroriqyHoro eKCIepuMEHTy Oyiio TPOBEICHO
aHKeTyBaHHs Ta OECiiu 31 CTyICHTaMH, Pe3YJIbTaTH SKHUX 3a(iKkcyBaan HU3bKUI PIBEHb OBOJIOIIHHS HUIMU BMIHHSIMH T1e/Jarorid-
HOT IMIIPOBI3aIlil 32 BCiMa MOKa3HUKaMu. [1iciist IbOTo KOXKHY TpyITy OYJIO PO3IOALICHO Ha eKCIICPUMEHTAIBHY Ta KOHTPOJIBHY
miarpyny. B excriepuMeHTanbHIN miATpyII peani3oBaHO eTany MiArOTOBKA MalOyTHIX yIHUTENiB MAaTEMAaTHUKH [0 TeAaroriqHoi
IMITpOBI3allii, a B KOHTPOJIBHIN — 3aHATTS MPOBEACHO TPAJUIIIHHO. Pe3ybTaTi mejaroriqHoro eKCepuMeHTy 3aCBiaIyIOTh, 10
B IUTOMY Y BCIX TpyIax IOKPAIIMINCS TTOKA3HUKH, 10 CTIPHSUIN (POPMYBAHHIO TOTOBHOCTI MaiOYTHIX yIHUTENIB MaTEMATHKH 10
TIe[arori9HO] iMITpOBi3allii, HalBHII OyJH 3a(hiKCOBaHi B eKCIIEPUMEHTAIBHIN TPYIIL.

Kniouogi cnosa: miarotoBka, TOTOBHICTh, MaiOyTHI BUMTENI MaTeMaTHKH, HABYAJILHO-BUXOBHHUI MPOIIEC, 3aKIal
BHIIO{ OCBITH, MEJIaroriyHa iMmpoBizariis.
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