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INTRODUCTION

Problem and relevance of the research. At the end of the 20™ century
and at the beginning of the 21% century the system of education of Lithuania
as well as of other countries has undergone significant qualitative changes.
Looking at foreign experience it has been attempted to move from academic
teaching in mainstream school rather to the development of general literacy,
from transferring knowledge — to training skills, from “dry” theory — to real-
life practical tasks, from the long-time predominant model of the system of
reproductive education — to the creation of the interpretative education system
(Dudaité, 2008, p.9). The trend of equal learning opportunities and accessibility
of education, the rise of which on the international level was influenced by
such important documents as Universal Declaration of Human Rights (1948),
The United Nations Convention on the Rights of the Child (1989), “School
for All” Statement (1990), Salamanca Statement (1994), Dakar Framework
for Action (2000), in Lithuania — the Law on Education of the Republic of
Lithuania (1991 and other editions), the Law on Social Integration of People
with Disabilities (2005), Strategic Regulations of Education of the Republic of
Lithuania (2003-2013), National Strategy of Education for 2013-2022 (2013)
ensures the adaptation of education for every child’s personality. Inclusive
education based on the principles of equal opportunities, antidiscrimination
and total accessibility reveals a new and modern attitude towards the aims of
education that emphasize the acknowledgement of person’s differences and
collaboration culture, indicates the creation of heterogeneous students’ groups
and the importance of education (Galkiené, 2003, 2005, 2013; AliSauskas,
Alisauskiené, Gerulaitis, Kaffemaniené, Meliené, Milteniené, 2011). In these
processes it has been noticed that in mainstream schools there is an increasing
number of students with various abilities including special needs who want to
study together with peers. According to the data of the Centre of Informational
Technologies (Lietuva. Svietimas regionuose. Lygios galimybés, 2014), the
majority of all students with special educational needs (SEN) are educated in
mainstream schools. In 2013 even 88,43 per cent of all students with special
educational needs were educated in mainstream classes. In the whirl of such
changes the pedagogues who work in mainstream schools face rather big
challenges: how to work in a classroom where students with different levels
of achievements learn, what ways of work and teaching/learning strategies
and methods should be used to maximally meet educational needs of every
student (Alisauskas, AliSauskiené, Gerulaitis, Kaffemaniené, Meliené, Milte-
nieng, 2011; Ambrukaitis, 2005, 2013; Galkiené, 2003, 2005, 2013; Kielaite,
2013).



Literacy in modern society is perceived as a dynamic concept that is
analysed by many scientists (Bandoriené, 2005; Bitinas, 1990; Budieng,
1998; Dudaité, 2008; Dudaite, Elijio, 2004d, 2005a; Hayden, 1999; Henrich,
Molenda, Russell, Smaldino, 1999; Navasaitiené, Stankeviciené, Marcin-
kevicius. 2007; Otas, 2000; Petkevicitte, 2001; Pricha, 1992; Stundys, 2006;
Saparnien¢, 2002a, 2002b; Saparniené, Saparnis, 2003; Sveikauskas, 2005
et al.) as a measure of the harmony, balance and integration of economical,
social, educational and healthcare fields and the means of management,
the instrument of restoring and expanding the resources that is becoming
a significant research object of ideologies, politics, sociology, psychology,
technologies, semiotics, medicine and other fields and a new term of these
research fields. However, still there remain many uncertainties and even
confusion in explaining the concept of literacy. Moreover, the concept
and contents of literacy and education methodologies also change, it in
fact depends on the level of the development of society (Bitinas, 1990;
Bruce, 1996; Budiené, 1998; Juceviciené, 1996, 2007; Petkeviciate, 2001;
Saparnien¢, 2002a, 2002b et al.).

In literary sources it is indicated that in the 21 century as well literacy
remains the special aspiration that must be important for every society,
because according to the data of UNESCO!, over 790 million or 15 per cent
of adults of the planet lack minimal literacy skills, that is why those people
are unable to participate in the activity of their communities as full members
of society. Even 67 million of children in the world do not attend school
and that is why they do not have opportunities to become literate. In the
recent decades the results of national and international scientific research
conducted in Lithuania that investigates the literacy of students (Trends
in International Mathematics and Science Study (TIMSS), Programme for
International Student Assessment (PISA), Progress in International Reading
Literacy Study (PIRLS)) and adults (Programme for the International
Assessment of Adult Competencies (OECD PIAAC)) have shown that we
must constantly speak about the applicability of knowledge in practice. It
was started to talk about illiteracy as a national problem when in 2010-2012
30 per cent of high school graduates who took the state examination got zero
points for literacy. Consequently, at present in the world and Lithuania a new
problem — functional illiteracy — is becoming widely discussed (Vilkoniené,
2007; Zydzitinaité, Galdikiené, 2007), when a person in spite of gained

! Literacy Decade of UNESCO — United Nations Educational, Scientific and Cultural
Organization (2003-2012). Internet access: http://www.unesco.lt/svietimas/mokyma-
sis-visa-gyvenima/rastingumas/jungtiniu-tautu-rastingumo-desimtmetis-2003-2012
[accessed 2010-03-14]



compulsory mainstream education does not have sufficient reading, writing,
calculation skills necessary for solving everyday life problems (Bitinas, 1990;
Bobosadykova, 1990; Norvaisa, 2012; UNESCO, 2003). All these facts and
The United Nations Literacy decade (2003-2012) declared by UNESCO in
2003 and the programme “Education for All” prove that person’s literacy is
one of the basic aspirations of the education of today (Sernas, 2006).

Mathematical literacy is important not only in the science world but
also in everyday life, however a part of society is considered to be totally
mathematically illiterate (De Lange, 2003; The Quantitative Literacy Design
Team, 2001, Dudaité, 2008). Therefore, there are still many discussions on
how to develop mathematical literacy in different educational programmes.
Many Lithuanian scientists have presented and actively discussed their
attitudes towards the change of teaching mathematics and its ways:
A. Azubalis (2005, 2008), N. Cibulskaité (2006, 2011), P. Gudynas (2012b),
D. Kiseliova, A. Kiseliovas (2004, 2008), J. Dudaité (2008), A. Elijio (2007,
2008), V. Sic¢itinieneé (2007, 2010) et al. The concept of mathematical literacy
has also been analyzed by foreign authors — L. Cuban (2001), B. L. Madison
(2003), W. L. Briggs (2002), A. Ho$pesova, F. Kufina, J. Cachova, J. Ma-
chackova, F. Roubcek, M. Ticha, J. Vancek (2011), M. Ticha (2012), the
concept of mathematical literacy has been formulated by L. A. Steen (1990,
1997, 1999, 2001, 2001, 2003, 2004), J. De Lange (2003) et al. Mathematical
literacy is investigated and the results in the international context are
analysed by International Association of the Evaluation of Educational
Achievement (TIMSS), Organisation for Economic and Social Cooperation
and Development (OECD PISA — international research on 15-year-olds).

In Lithuania national investigations of students’ achievements and stan-
dardized tests take place, by which it is aimed to obtain reliable information
about students’ learning achievements. Analysing the data it is also possible
to search for the ways how to improve the success of students’ learning.
Still there are not many scientific researches meant for the analysis of the
results of the development of functional mathematical literacy of students
with ordinary development and special educational needs in mainstream
schools of Lithuania. There is a lack of researches meant for the evaluation
and development of mathematical skills of students with moderate special
educational needs in 8-9 forms, when, according to B. Bitinas (1990), it is the
period of age when functional mathematical literacy skills should be formed.
In any of the reports of the researches on students’ mathematical achievements
there is no information about mathematical achievements of students with
special educational needs educated in mainstream schools. Only students
with ordinary development could participate in these researches. Only since



2012 in the instructions of tests (“standardized tests”) for 4" and 8" form
students there are indications that students with special educational needs
can also participate in this research. In 2012 in national research on students’
achievements? for the first time the students whose achievements are low and
who have not reached satisfactory level of achievements in at least one of the
subjects under research have been identified. Analysing the reasons of the
failures of these students it has been briefly mentioned that one of the reasons
of learning failures could be special educational needs that during the research
were identified only in a small part of pupils with low achievements.

Assessing the situation of the education of students with special
educational needs in Lithuania it has been noticed that learning ideology in
schools is not sufficiently related to one of the main principles of pragmatic
education “we learn not for knowledge in general but for its practical
application”, the aims of education are not sufficiently related to person’s
autonomous life and vocational adaptation (Baranauskiené, Ruskus, 2004;
Baranauskiené, Juodraitis, 2008; Elijosius, 2001), the importance of the deve-
lopment of general skills (Baranauskiené, 2000, 2010) and mathematical
literacy for future choosing of a profession and purposeful use of mathematical
knowledge while learning a speciality is not acknowledged (Baranauskiené,
Tomeéniené, 2010; Mineikiené, Vismantiené, 2001; Toméniené, 2010, 2011;
Toméniené, Pigulevicitité, Skrebieng, 2011).

In current economical situation of Lithuania when market economy
appeared and big problem of unemployment arose, a flexible and adaptive
employee has become of need, therefore, in vocational training of the youth
with disabilities an important place is taken by general skills including
mathematical skills necessary while learning any profession. In scientific
literature (Aspelund, 2012; Baranauskiené, Juodraitis, 2008; Baranauskieng,
Radzeviciené, Valaikiené, 2010, 2012a, 2012b, 2012c¢; Baranauskiené, Tomé-
niené, 2010, 2012; Baranauskiené, Valaikiené, 2010; Bereseviciené, 1990;
Elijjosius, 2001; Grazioli, Baranauskiené, Radzeviciené, 2012; Indrasiené,
Rimkeviciené, Gaigaliené, Railiené, Grinyté, 2006; Kossewska, Kijak,
2012; Metsola, 2012; Pukelis, Garniené, 2003; Spichtinger, 2012 et al.) it
is emphasized that these skills of students with special educational needs
must be formed alongside with career education, vocational counselling,
consultation and orientation already during prevocational period at school
(Baranauskiené, 2010). It also encourages changing the educational content
of the subject of mathematics for senior forms that should become valuable
and important for the youth’s future learning, vocational activity and self-
expression.

2 Review of the Results of National Research on Students’ Literacy of 2012 (project)
(2014). Vilnius: NEC.



The analysis of scientific literature permits to state that in Lithuania there
is no elaborate empiric research that reveals mathematical literacy skills of
the eighth form students with moderate special educational needs educated in
mainstream schools. There is also a lack of empowering educational systems
and methodologies focused on the development of mathematical literacy of
these students. In the practice of mainstream schools of Lithuania there is
still a lack of purposeful and equal collaboration of all participants of special
education, prevocational training of students with special educational needs
based on the development of general (including mathematical) skills and
gaining practical primary vocational skills; the research on mathematical
achievements of students with special educational needs in senior (8-9) forms
when, according to B. Bitinas (1990), functional mathematical literacy skills
are formed. Therefore, in the dissertation the problem of the development of
functional mathematical literacy of students with moderate special educational
needs has been analysed taking into account the challenges conditioned by a
heterogeneous (from the viewpoint of educational needs) eighth form for the
didactic process of mathematics.
The research problem in the dissertation research has been specified
with the following problem questions: What is the concept of functional
mathematical literacy of students with moderate special educational
needs? What are theoretical preconditions of the development of functional
mathematical literacy of students with moderate special educational needs in
mainstream school? What is an actual need to develop functional mathematical
literacy of students with moderate special educational needs? What could be
the methodology of the development of functional mathematical literacy of
students with moderate special educational needs in mainstream school?
The problem questions of the research allowed to define the object, aim
and objectives of the research.
Research object — development of functional mathematical literacy of
students with moderate special educational needs.
Research aim — to theoretically and empirically substantiate the me-
thodology of the development of functional mathematical literacy of students
with moderate SEN in mainstream school.
To achieve the research aim the following objectives have been raised:
1. To reveal the concept of functional mathematical literacy of students with
moderate special educational needs.

2. To reveal theoretical preconditions of the development of functional
mathematical literacy of students with moderate special educational
needs in mainstream school.



To empirically investigate the need to develop functional mathematical
literacy of students with moderate special educational needs in mainstream
schools.

To reveal mathematical literacy skills of the eighth form students with
moderate special educational needs educated in mainstream schools.

To create the research instruments of the development of functional
mathematical literacy of students with moderate special educational
needs in mainstream school and substantiate their methodology.
Applying the survey of the teachers of vocational training institutions and
mainstream schools to reveal teachers’ attitude towards the peculiarities
of the development of functional mathematical literacy of students with
moderate special educational needs in mainstream school.

Applying the action research to empirically substantiate the methodology
of the development of functional mathematical literacy of students with
moderate special educational needs in mainstream school.

Dissertation statements to defend
Functional mathematical literacy of students with moderate special
educational needs is described as a complex ability to operate with
mathematical knowledge necessary for everyday and domestic life (facts,
concepts, definitions, procedures, uncomplicated algorithms), to solve
standard, routine tasks when literacy is based not on science but on the
logic of life.
The development of functional mathematical literacy of students with
moderate special educational needs educated in mainstream school can
be successfully organized when it is based on the combination of the
concepts and approaches of pragmatism, constructivism, social parti-
cipation, empowerment, mathematical literacy, practical applicability of
the knowledge of mathematics.

There exists an actual need to develop functional mathematical literacy of
students with moderate special educational needs

The basis of the methodology of the development of functional mathe-
matical literacy of students with moderate special educational needs
consists of the creation of empowering socioeducational environment
both activating student’s interaction with peers and adults in various
educational situations and encouraging the collaboration of all participants
of education and their involvement into purposeful development of
functional mathematical literacy based on the attitudes of the concepts
of pragmatism, constructivism, mathematical literacy, the strategies
of inclusive education and the principles and didactic technologies of
mathematical education of students with moderate special educational
needs.
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Theoretical and methodological approaches and concepts of the
dissertation research

The concept of mathematical literacy (Steen, 1990, 2001, 2003, 2004;
De Lange, 2003 et al.), according to which mathematical literacy is defined as
interdisciplinary and practical, with the changing context relevant to society,
based on data and technologies, present in all aspects of real informational
life. Functional mathematical literacy is defined as an effective practical
use of mathematics in order to implement general needs of everyday life
(at home, at work) and participating in the life of community and society
(Siemon, 2000).

The modern concept of pragmatism (J. Dewey, C. S. Peirce, W. James),
when education takes place through action; the focus is on the process but
not on the result; the variety of the forms of education and active teaching
methods, communication and collaboration are important, when there is a
tendency towards non-specialized education of wide scope; towards learning
through experiments and discoveries (Ozmon, Craver, 1996). The student’s
activeness and ability to solve real-life problems (practical, personal, social)
are emphasized; the attitude that children trying to find the solutions of the
problems begin to better understand and control their learning and actions is
supported (Dewey, 1980, 2008, 2013; Ozmon, Craver, 1996; Bitinas, 2000).

Theoretical approaches of educational philosophy of constructivism
(social, cognitive, pragmatic) (J. Piaget, L. Vygotsky, J. Dewey) that emphasize
mathematical education as a process that is constructive, self-regulating, aim-
focused, depending on circumstances and individual personal features, and
active. The concept of education is related to the didactics of constructivism
uniting the attitudes of cognitive constructivism (J. Piaget, 1973, 2002) and
social constructivism (L. Vygotsky, 1978) towards learning processes and
stating that “learning is conditioned by such didactic environment where
the most favourable conditions for child’s constructive activity are created,
students are encouraged to create products that are relevant for them, it is
aimed to achieve attractive pedagogical relations” (Bitinas, 2000, p. 213).
When a student forms the constructions of new knowledge, an important
role is played by former learning experience, interaction and dialogue with
other participants of learning process and physical environment of learning.
According to theoretical concepts of pragmatic constructivism (J. Dewey),
good learning environment is the one that is close to real social environment
and where different knowledge and interpretations are practically tested by
the participants of educational environment, it is only necessary to create the
most varied conditions for experience and teach students to reflect on the
results of their work.

11



The concept of social participation, according to which a person should
be an active participant of the life of society and community, and in our case,
ofthe process of mathematical education as well; person’s activeness and open
community are the basic conditions of social participation (Ebersold, 2004),
and the development of functional mathematical literacy. Social participation
creates conditions to strive for the cooperative system of mathematical
education based on the equality of a student and all the participants of the
process of the development of functional mathematical literacy, participation
of parents in helping to develop student’s practical mathematical skills,
creating and discussing the programme of education. The partnership between
a student, his/her parents, teachers and other specialists is emphasized by
modern concepts of special and especially of inclusive education (Berger,
1991; Booth, Ainscow, Black-Hawkins et al., 2000; Dettmer, Dyck, Thurston,
1996).

Empowerment theory and perspective emphasize the enhancement of
functional mathematical skills of individuals (Bossé¢ and Lavalée, 1993; Lee,
1996; Leonardsen, 2006; Morris, 1997; Turner, Beresford, 2005; Bunning,
Heath, Minion, 2009). According to the representatives of the empowerment
theory, the idea of empowerment is to encourage the participants of the process
of education (teachers and especially students and their parents) themselves
to strive to take responsibility, to manage problem situations, actualize and
realize their competences, strive for independence as much as possible.
Specialists referring to the empowerment theory (teachers of mathematics
and special pedagogues) create environments and interactions that encourage
to enhance person’s individual potential, self-confidence, initiate individual
and collaboration-based activities that stimulate changes in the environment
of mathematical education and proximal environment and create empowering
atmosphere (Lee, 2001).

In the dissertation research following the concept of mathematical
literacy, statements and approaches of pragmatism and constructivism,
social participation and empowerment theories and referring to empirical (of
quantitative and qualitative research) data the process of the development
of functional mathematical literacy of students with SEN in the eighth form
of mainstream school has been modelled. The collaboration between the
participants of education (students, his/her parents, pedagogues) is based
on active interaction, mutually useful aims, shared responsibility for taking
decisions (Cook, Friend, 1991).

Strategy of the combination of quantitative and qualitative research. The
research has been conducted following the principle of triangulation (Denzin,
Lincoln, 2003; 2005; Kardelis, 2002; Merkys, 1998, 1999; Saparnis, 2000 et

12



al.). In order to ensure the reliability and particularity of the data the dissertation
research is based on the systemic approach of research methodology, when
the triangulation of the research participants and methods, quantitative
(written survey) and qualitative (action research) methods are combined and
integrated. For the solution of the research problem of the present dissertation
the strategy of the combination of quantitative and qualitative research has
been chosen, i.e. it is planned to start the research with quantitative research
and using its results to create the instrument of qualitative research.

Scientific novelty of the dissertation: 1) for the first time in Lithuania
the concept of functional mathematical literacy of students with moderate
special educational needs has been specified; the methodology of the
development of functional mathematical literacy of students with moderate
special educational needs educated in mainstream school based on theoretical
approaches of educational philosophies of pragmatism and constructivism,
the concepts of social participation, empowerment and mathematical
literacy adapting the programme of teaching mathematics in senior classes,
searching for teaching/learning strategies, methods, ways and instruments
that help to develop mathematical literacy has been theoretically and
empirically substantiated; 2) the researches that evaluate the expression of
functional mathematical literacy of the eighth form students with moderate
special educational needs and highlight their ability to apply mathematical
knowledge in real-life situations preparing them for future independent life
and vocational activity have been conducted (the situation of functional
mathematical literacy of students with moderate special educational needs
who are about to graduate from the first cycle of mainstream education in
Lithuania has been evaluated).

Practical relevance of the dissertation: 1) the analysis of the achie-
vements of functional mathematical literacy of students with moderate spe-
cial educational needs educated in mainstream schools of Lithuania gives
an opportunity for the policy makers of education to assess the results of the
reform of special education related to the change of the contents of mathe-
matics and teaching aims in the field of mathematical education empowering
students with special educational needs to be not “exceptional” but “ordinary”
classroom participants; 2) in the dissertation the methodology of the deve-
lopment of functional mathematical literacy of students with moderate special
educational needs has been theoretically and empirically substantiated and the
obtained results of the development of functional mathematical literacy can
be used by the specialists of the Centre of Special Education and Psychology,
the Centre of the Development of Education and the Ministry of Education

13



and Science who plan further steps of the reform of inclusive education
of students with special educational needs, as well as the specialists who
adapt general programmes and new textbooks of mathematics and aids for
students with special educational needs; 3) the results obtained during the
action research, the methodology and recommendations for the development
of functional mathematical literacy, the prepared learning aid of mathematics
for educational purposes could be used not only by teachers and specialists
of rendering assistance to a student but also students with moderate special
educational needs and their parents; 4) it is expected that the obtained results
of the action research would encourage not only the empowerment of students
with special educational needs, their self-confidence, but also the process of
collaboration with a family that is systemic, constant and equal from the aspect
of activeness and other aspects in developing functional mathematical literacy
of students with special educational needs.

Structure and length of the dissertation. Dissertation consists of the
introduction, three chapters, conclusions, recommendations, references and
supplements. In the dissertation 29 tables (out of which 26 in the dissertation
and 3 in the supplement), 12 figures (out of which 12 in the dissertation)
and supplements have been presented. In the list of references there are 510
sources. Total length of the dissertation: 182 pages (without supplements).

14
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REVIEW OF THE CONTENTS OF THE DISSERTATION

In the introduction of the dissertation the relevance of the topic has
been substantiated, problem questions and research problem have been
raised, the object, aim and objectives of the research and the statements
to defend have been defined, the methods, theoretical and methodological
approaches and concepts used in the dissertation have been described, the
scientific novelty of the results of the research and their theoretical and
practical relevance have been revealed, the list of the defendant’s scientific
articles, presentations read at the conferences and prepared methodical aids
on the topic of the dissertation has been presented.

In the first part of the dissertation “Theoretical Substantiation of
the Development of Functional Mathematical Literacy of Students with
Moderate Special Educational Needs in Mainstream School” modern
concepts of literacy, mathematical literacy, functional mathematical literacy
of students with ordinary development and students with moderate special
educational needs, the educational insights into their development have been
revealed, the components of the expression of the abilities of students with
moderate special educational needs has been discussed, the challenges of the
intersection of the paradigms of teaching and learning for the development of
functional mathematical literacy of students with moderate special educational
needs have been reviewed, the peculiarities of empowering educational
system in the process of the development of functional mathematical skills of
students with moderate special educational needs have been described.

In the second part of the dissertation “Methodology of the Research
on the Development of Functional Mathematical Literacy of Students with
Moderate Special Educational Needs in Mainstream School” theoretical
and methodological research approaches have been defined, general research
design has been presented (Figure 1), the methods applied in the dissertation
research, research structure and stages of organization have been described
and the methodology of data processing has been substantiated.

Research methods applied in the dissertation research — theoretical
analysis, expert method (analysis of the contents of questionnaire statements),
written survey, action research (creation of methodology, planning and
discussing the activity during group discussions of participants, reflection of
experiences and the analysis of the contents of these reflections).

Analysis of scientific literature and documents has been applied to
theoretically substantiate the concepts of functional mathematical literacy
and the development of functional mathematical literacy of students with
moderate special educational needs in mainstream school, to investigate
methodological approaches (theoretical attitudes and concepts) from the
aspect of chosen research.
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Questionnaire survey and students 'testing have been applied to evaluate
what functional mathematical literacy skills of students with moderate special
educational needs are; to find out the opinion of the teachers of professions
at vocational training institutions and the teachers of mathematics in
mainstream schools who educate students with moderate special educational
needs about theoretical and practical aspects of the development of functional
mathematical literacy in mainstream school.

By the expert method the suitability of the mathematical exercises of
the diagnostic exercise book for the investigation of functional mathematical
literacy skills of the 8" form students with moderate special educational needs
has been evaluated; diagnostic variables in preparing the questionnaires
for pedagogues have been formulated and specified. The experts are the
specialists in the problem field of the dissertation of various levels of the
system of education.

Statistic data analysis. For processing of the data SPSS (Statistical
Package for Social Sciences) for Windows 17.0 has been used. To process the
quantitative research descriptive statistics and multidimensional statistical
methods have been applied: factor analysis (principal components analysis,
Cronbach’s a coefficient has been calculated, VARIMAX rotation with Kaiser
normalization, applying the factor weight L); nonparametric Friedman and
Chi-square criteria, calculation of empirical frequencies of indicators (means,
percentage, standard deviation), Pearson’s correlation analysis.

Action research strategy (Kemmis, McTaggart, 1988; Cohen, Manion,
Morrison, 2000, Denscombe, 2003), integrating practical activity and scien-
tific research in order not only to understand and interpret reality but also
improve it by the collaboration of scientists and practical specialists. The
aim of the application of this strategy is through practical activities to create
the methodology of the development of functional mathematical literacy of
students with moderate special educational needs in the 8 form of mainstream
school, to verify the insights of the previous research about theoretical and
practical aspects of the development of functional mathematical literacy in
mainstream school.

To identify the results of the action research the scheme of data collection
has been created:

e At the beginning of the research: written survey of students using a
previously created diagnostic exercise book of mathematical tasks,
analysis of the documents that regulate rendering special pedagogical
assistance to the students who have participated in the research.

e In the process of the research (September-June): work meetings —
group discussions of pedagogies, all participants of the research;
discussion of the activity and planning future proceedings, semi-
structured interview with students, their parents.

18



e At the end of the research: reconducting of the written survey of
students and group discussions of all participants.

The data collected during test-retest of the written survey have been

processed by statistical methods, meanwhile the data collected during group

DEVELOPMENT OF FUNCTIONAL MATHEMATICAL LITERACY OF STUDENTS WITH
MODERATE SEN IN MAINSTREAM SCHOOL

Research aim — to theoretically and empirically substantiate the
methodology of the development of functional mathematical
literacy of students with moderate SEN in mainstream school
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discussions between teachers, parents and students have been analysed
and interpreted by using the method of content analysis. Method of group
discussion (Denscombe, 2003) applied in order to collect the data for
qualitative research (action research) in the interaction of the participants of
the action research.

Content analysis (Denscombe, 2003) that contains the following pro-
cedures: selection of the samples of text suitable for the analysis, breaking up
the text into smaller components, grouping of the components into categories,
encoding texts units according to categories, presentation of conclusions.

The period of the investigation of the development of functional
mathematical literacy of students with moderate special educational needs —
from 2009 to 2014.

The research has been performed in the following order:

Stage 1 — analysis of scientific literature and documents. Analysing
and comparing philosophical, pedagogical and psychological literature
of the Lithuanian and foreign authors and the conclusions of scientific
research, information presented in the internet databases — theoretical and
methodological basis of the problem under research have been formulated.

Stage 2 — preparation of the instruments of quantitative research. The
questionnaires for the teachers of profession of vocational training institutions
and the teachers of mathematics in mainstream schools who educate students
with moderate special educational needs and the diagnostic exercise book of
mathematical tasks for the 8" form students of mainstream schools to evaluate
functional mathematical literacy have been prepared, the pilot research on
the evaluation of students’ achievements has been conducted. Applying the
expert method, diagnostic variables of the questionnaires and the exercise
book of mathematical tasks and the number of tasks have been formulated
and specified.

Stage 3 — qualitative (diagnostic declarative) research. The written
survey of the teachers of profession of vocational training institutions
and the teachers of mathematics in mainstream schools using closed-type
questionnaires has been performed. The aim of the research — to find out
pedagogues’ opinion about the expression of functional mathematical literacy
of students with moderate educational needs and the importance of the
development of functional mathematical literacy of these students, theoretical
and practical aspects of education in mainstream school. In order to reveal the
expression of functional mathematical literacy skills of students with moderate
educational needs, in the second quarter of 2011 students’ survey (test) has
been performed using the diagnostic exercise books of mathematical tasks.
For statistical analysis of the data of quantitative research SPSS (Statistical
Package for Social Sciences) for Windows 17.0 has been used.

20



Stage 4 — action research. The written surveys (test) of students with
moderate special educational needs who participated in the research were
performed at the beginning and at the end of the action research, using the
previously created diagnostic exercise book of mathematical tasks. The data
collected during test-retest have been processed by statistical methods. During
work meetings (group discussions) referring to the results of quantitative
research, theoretical sources and the participants’ practical work experience
and reflections the development of functional mathematical literacy of three
8" form students with moderate SEN was modelled, the methodology of
functional mathematical literacy of students with moderate SEN was created.
The data obtained during the research have been analysed and interpreted by
using the method of content analysis.

Stage 5 — expert evaluation. After the action research the new experiences
gained during the action research and activities developing functional
mathematical literacy of students with moderate special educational needs
in the 8" form of mainstream school have been discussed with pedagogues,
students and their parents who participated in the research. On the basis of
the participants’ opinions the methodology of the development of functional
mathematical literacy of students with moderate special educational needs
and the scheme of the organization of the process have been created, the
recommendations have been prepared. In the academic year of 2013-2014
when the defendant participated in long-term internships for pedagogues
organized by the European Social Fund and the project “Development of
the System of Pedagogues’ Qualification Improvement and Requalification
(Stage I1I)” financed by the Republic of Lithuania, the methodical didactical
aid “Eighth-former’s Mathematics” that is included into the supplements of
the dissertation was prepared.

In the third part of the dissertation “Results of the Research on
the Development of Functional Mathematical Literacy of Students
with Moderate Special Educational Needs” the results of the conducted
qualitative and quantitative research have been presented.

The results of the surveys of the teachers of vocational training
institutions, the teachers of mathematics of mainstream schools and the 8®
form students with moderate special educational needs have shown that
the level of functional mathematical literacy of the students and youth with
moderate special educational needs is insufficient, students lack practical
skills and perception about how and where it is possible to apply the possessed
knowledge in everyday and vocational activity. The features of the elementary
level of mathematical literacy are predominant.

Evaluating the performance of the tasks of the 8" form students with
moderate special educational needs who participated in the written survey
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(test) according to the fields of contents it has been noticed that the students
had most mathematical knowledge in the fields of content of numbers and
calculations, measures and measurements. The students were the best at
performing arithmetic operations, calculating uncomplicated arithmetic lines,
reducing uncomplicated concrete numbers to lower or higher denominations,
solving the tasks of calculating the time. They were quite good at performing
elementary tasks from the field of statistics, when they had to answer
uncomplicated questions referring to the information presented in a diagram.
Evaluating the performance of mathematical tasks according to the fields of
cognitive skills it has been noticed that the essential skills of measurement
and recognition, calculation of the cognitive field of mathematical skills
“Mathematical Knowledge and Comprehension” were predominant. The
main problems that the students faced in performing the tasks from the
fields of the contents of mathematics numbers and calculations, measures
and measurements were insufficient skills and abilities to perform operations
with fractional and concrete numbers, proportional quantities, proportions,
percentage, relations between the units of measurement. The students with
moderate special educational needs experienced the most difficulties with
textual tasks from the field of geometry, the condition of which required to
substantiate something or use the concepts of perimeter, area, volume, scale
(not understanding of these concepts has become especially clear on the
level of knowledge as well), solving the tasks of economics. The respondents
were unable to use the given formulas, insert the numbers and calculate the
expression; they had difficulties in filling out a paying cheque, calculating
discounts, sum of credit, prices with discounts. It allowed to presume that the
development of the essential components of the field of cognitive mathematical
skills “Application of Mathematics” is poor. The problem characteristic to all
the fields of the content of mathematics is that many students in performing
tasks in the diagnostic exercise book did not solve verbal tasks, while those
who solved experienced difficulties in reading conditions, choosing the way
of solving, writing down the solutions and answers.

Analysing the dependency of functional mathematical literacy skills
of students with moderate special educational needs on gender it has
been noticed that the boys’ and the girls’ functional mathematical literacy
skills significantly differ when performing tasks from the activity fields of
measures and measurements and geometry. During the research the girls
were better than the boys at solving standard tasks having a clear algorithm,
meanwhile the boys were better than the girls at solving problem tasks
requiring more mathematical thinking. Statistically significant differences
between the results of girls and boys have been identified in the performance
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of eleven tasks. The boys were much better at solving a task of calculating
the time (¥*>=8,352; df=1; p=0,004); reducing concrete numbers to higher
denomination (y*=4,988; df=1; p=0,026); identifying temperature changes in
a room (y*>=5,609; df=1; p=0,018). The girls were better at calculating the
weight of the depicted object (¥>=19,069; df=1; p=0,000), writing the numbers
mentioned in the sentence in digits (¥>=5,787; df=1; p=0,016); expressing a
concrete number in a decimal fraction (}*=8,456; df=2; p=0,015); calculating
the area of the element (¥*=6,017; df=2; p=0,049). It is possible to state that
there is a relation between gender and functional mathematical literacy skills,
character of the contents of mathematical tasks.

During the research applying nonparametric Chi-square criterion it has
been attempted to reveal whether additional assistance learning mathematical
material after classes and parents’ help in doing homework impact
mathematical literacy skills of students with moderate special educational
needs. It has become clear that the results of functional mathematical
literacy skills of those students who attend additional classes of a teacher of
mathematics, special pedagogue or private tutor after school (32 per cent) and
those who do not (68 per cent) statistically significantly differ (y>=77,754;
df=4; p=0,000). Functional mathematical literacy skills of students who
attend additional classes after school were higher than of students who do not
attend them because they were better at performing tasks of the activity fields
of numbers and calculations, measures and measurements. It is possible to
state that functional mathematical literacy skills of students with moderate
special educational needs are influenced by additional assistance provided
after classes. Statistically significant relations have been identified between
additional assistance provided after classes by teachers of mathematics,
special pedagogues and private tutors and parents’ help for children in doing
homework. 62 students who have been attending additional classes for over
two years are also provided with parents’ assistance at home in order to
overcome learning difficulties.

The results of the research obtained during students’ testing have also
been supported by the results of the survey of the teachers of vocational
training institutions and the teachers of mathematics of mainstream schools.
Having applied nonparametric Friedman criterion it has been attempted
to identify which essential mathematical skills of students/youth with
moderate special educational needs, in teachers’ opinion, were most and
least developed. Having analyzed the obtained results it has been noticed
that the intensiveness of the development of essential mathematical skills of
the students (y>=1749,864; df=46; p=0,000) and youth (y>=1015,504; df=46;
p=0,000) is also statistically significantly different (because p <0,05). Having
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compared the means of the rankings of the essential mathematical skills it
has been noticed that both teachers of vocational training institutions and
teachers of mathematics of mainstream schools have distinguished the same
most and least developed essential mathematical skills of the youth/students
with moderate SEN. In the teachers’ opinion, the abilities of the youth and
students to use calendars (respectively the mean of the rankings calculated
during the survey of the teachers of vocational training institutions 36,81/
the mean of the rankings calculated during the survey of the teachers of
mathematics of mainstream schools 34,88), calculator (34,98/41,73), tables
and timetables (34,71/36,13) are the most developed. The least developed
skills: to apply mathematical knowledge in solving the simplest equations
and inequalities (respectively the mean of the rankings calculated during the
survey of the teachers of vocational training institutions 18,62/ the mean of
the rankings calculated during the survey of the teachers of mathematics of
mainstream schools 17,53), to recognize, define and apply simple relations,
regularities, rules or structures to describe practical situations (19,03/17,93),
to apply knowledge about scale in particular situations (18,83/17,75), solving
a simple task to be able to explain what they are going to do to answer the
question of the task (18,78/18,45).

The data of the correlation analysis have shown that there is a strong
statistically significant relation between all the factors of cognitive skills. The
scores of the components of cognitive skills of all structural ficlds of general
mathematical (cognitive) skills (mathematical knowledge and comprehension,
application of mathematics and mathematical communication) that were
indicated by the teachers of professions of vocational training institutions
range from r/min=0,41 to r/max=0,73, meanwhile the scores of the components
of all structural general mathematical (cognitive) skills that were indicated
by the teachers of mathematics range from r/min=0,11 to r/max=0,34. High
correlation coefficients permit to state that the aforementioned factors are
related and that significant relations between cognitive components of
mathematical skills analysed in the present research have been recorded.
Factor analysis has supported the significance of all distinguished groups of
the components of cognitive mathematical skills that help to define functional
mathematical literacy and empirical indicators that define them. The data of
the factor analysis evidently show the spread of separate essential cognitive
mathematical skills of the youth and students of the 8" forms among the youth
and students. The highest scores are in the cognitive field of skills “knowledge
and comprehension” (recognition, choosing (M=1,51), measurement skills
(M=1,44)), meanwhile the lowest scores are in the cognitive field of skills
“application of mathematics” (M=1,19). Standard deviation (in the range
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of 0,18-0,43) was most distinguished in the scores of measurement skills
(0,43). The teachers of mathematics similarly to the teachers of vocational
training institutions have pointed out that the students with moderate special
educational needs were the best at performing measurement tasks and
simplest calculations. The teachers of both vocational training institutions
and mainstream schools have indicated that the students and youth with
moderate special educational needs have difficulties in applying mathematical
knowledge in practice and especially in solving problem tasks. The results of
the research have shown that the students are able to identify the parameters
of various objects and situations of the proximal environment by measuring
attributed to the skills of the cognitive field “knowledge and comprehension”;
to apply mathematical knowledge in solving routine tasks when it is necessary
to use calendars (M=2,05), calculator (M=1,97), uncomplicated tables,
timetables (M=1,86). In the pedagogues’ opinion, the most poorly developed
are the skills of the field of cognitive skills “application of mathematics”
when it is necessary fo apply knowledge to solve various problems (M=1,12),
to recognize, describe and apply simple relations, regularities, rules or
structures to describe practical situations (M=1,15). Standard deviation
shows that the pedagogues very unanimously evaluated these skills (SD=0,00
or SD=0,02). The results of the surveys of the teachers of vocational training
institutions and mainstream schools have shown that among the students
with moderate special educational needs the skills of cognitive fields of
“mathematical knowledge and comprehension” and the most elementary
skills of “mathematical communication” are more predominant.
Generalizing the results of the surveys of the teachers of vocational
training institutions and mainstream schools (quantitative research) in
order to find out the teachers’ opinion about the development of functional
mathematical literacy of students with moderate special educational needs
in mainstream schools it is possible to state that, in the pedagogues’ opinion,
during the classes of mathematics the paradigm of learning when teaching
and learning is based on pragmatic and constructivist approach should be
predominant, it is important to be interested in student’s developmental
peculiarities, thinking skills, gained experience, learning motivation,
practical application of mathematical knowledge by modelling various real-
life situations in classes as often as possible. It is emphasized that learning is
an active two-sided process, the aim of which is not to transfer and receive
information but improve student’s individual comprehension through active
practical activity. It is important to empower a student to get actively involved
into the educational process, to be interested in his/her learning. According to
the respondents, individualization and differentiation of learning, application
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of active teaching methods should help to develop general skills of students
with special educational needs, their positive disposition to competently use
knowledge and skills in personal, professional and social life. Striving for
more effective success in learning and better results teachers should pay
special attention to the methods of teaching/learning that help students to
develop the skills of practical application of knowledge (concepts, rules,
etc.), their relation to real-life environment. In the process of education,
according to the teachers, it is necessary to apply various modern teaching
and learning methods encouraging student’s learning motivation, helping
a student with moderate special educational needs to get ready for life and
learning a profession. According to the teachers, the students are the mostly
encouraged to get actively involved into the process of education by the
method of decisions and collaboration (M=2,98; SD=0,44), puzzle in a
certain sequence (M=2,96;, SD=0,43), jigsaw method (M=2,91; SD=0,42),
peer support (M=2,91; SD=0,42). Individualizing the programme of
mathematical education the application of appropriate special education
strategies, planning of implementable aims and aspirations, individualized
evaluation and feedback are important.

The comparison of the research results of the written surveys of students
performed at the beginning and at the end of the action research, using the
previously created diagnostic exercise book of mathematical tasks, has shown
that after the systemic and purposeful development of functional mathematical
literacy based on the combination of the theoretical approaches of the
concepts of pragmatism, constructivism, social participation, empowerment
and mathematical literacy, mathematical achievements and the ability to
apply mathematical knowledge in practical activity have improved in all
three students. The total number of received points has increased in average
by 15 points. The students were able to much better concentrate, read the
condition of the task attentively, use auxiliary aids, supporting tables, a set
of formulas. Evaluating the task performance of every child according to the
fields of contents and activity separately it has been noticed that almost there
are no big negative changes (decrease in the number of correctly performed
tasks), only a student with mild mental disorder while performing the tasks
of the first chapter “Check whether you know how to measure” received one
point less than at the beginning of the academic year (drew the arrows of the
mechanical clock of the same length); a student with general learning disorders
— while performing the tasks of the chapter “Check whether you know
how to apply mathematical knowledge in vocational activity” (incorrectly
calculated the answers in the first verbal tasks). The comparison of students’
mathematical achievements according to the fields of cognitive skills also
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permits to state that complex mathematical education actively performed
during the whole academic year through practical activity, collaboration
with a student, his/her family and other school teachers had positive results.
All students’ mathematical cognitive skills in all fields have improved in
comparison with the results that have been obtained at the beginning of the
academic year. The skills of students with general educational disorders and
mild mental disorder in the cognitive field “Mathematical Knowledge and
Procedures” have improved by 7,5 and 12,5 points. The students were better
at recognizing and writing correctly multiple digit numbers and fractions,
calculating expressions, performing tasks in measuring, classification,
relating numbers and elementary arithmetical operations to simple problem
situations (relation skills). It has been noticed that at the end of academic year
performing verbal tasks the students were better at applying mathematical
knowledge (the field of skills “Application of Mathematics™), here a student
with a complex disorder was especially successful (+13 points). The students
were better at applying calculation skills in particular practical situations
(choosing skills), using the standard formulas for calculating perimeter and
area presented in the exercise book and applying them to solve practical
tasks, applying the possessed economical knowledge to solve simple tasks
with actual contents (skills of application, solving routine tasks). Close
collaboration between pedagogues and teachers, active involvement of a
child himself/herself into the construction of functional mathematical literacy
have encouraged investigating the environment more actively, applying
mathematical knowledge in practical activity.

The action research allowed the pedagogues to think over and regroup
the activities of mathematical education developing functional mathematical
literacy of the 8" form students with moderate special educational needs
and the priorities: the focus on knowledge and results and the emphasis
of the disorder have been replaced and complemented by the aspiration to
acknowledge child’s individuality and know a student, focus on assistance,
taking into account student’s strengths and purposeful use of teaching/learning
strategies focused on practical application of mathematical knowledge in
the process of education and life. It has been noticed that the participation
in the research had impact on pedagogues’ general competences related to
personal development and person’s general skills and professional skills in
the field of special education (focusing the system of mathematical education
of students with special educational needs on the development of functional
mathematical literacy). The changes in value attitudes towards a student with
moderate special educational needs (acknowledgement of the individuality
of a child with special educational needs, knowing a student, positivity,
etc.) have been observed. For pedagogues the assistance in learning to plan
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the time and organize work in the classroom, where together with students
with different abilities students with moderate special educational needs are
educated, is relevant. There arise difficulties because of the lack of specific
knowledge and methodical literature, which we tried to compensate by
offering the teachers to try the task package of practical character created by
the defendant.

During the last discussion, having discussed the peculiarities of the
organization of the development of functional mathematical literacy of
students with moderate special educational needs in mainstream school
together with all the participants of the research, referring to the participants’
experiences the methodology of the development of functional mathematical
literacy of students with moderate special educational needs and referring
to the opinions of the research participants the model of the process of the
development of functional mathematical literacy (Figure 2) were created.
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Figure 2. The model of the process of the development of functional
mathematical literacy of students with moderate SEN based on the opinion
of all the participants of the action research
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It has been emphasized that the methodology of the development
of functional mathematical literacy of students with moderate special
educational needs is a very changeable system that should reflect the didactic
mathematical process itself based on the concept of mathematical literacy and
value attitudes, equal participation among all the participants of the process of
education, learning through practice, experimentation, project activity, suitable
adaptation/individualization of the contents of the programme of mathematics
focused on the importance of the topics and context for the development of
general skills, involvement of a student with special educational needs into
common classroom activity. According to the pedagogues, philosophical
substantiation of education based on the approaches of pragmatism, cons-
tructivism, social participation and empowerment is important, as well as
knowing how to choose suitable teaching/learning methods and aids.

The participants of the action research in the reflections have noticed:
the teachers have indicated that [organizing education in the right direction
it is possible to achieve good results ... It is nice to see that the students
are glad as well...], the parents were glad about a child’s attitude towards
learning: [/t is nice that the child is not separated from everyone and willingly
performs tasks that are related to real-life environment ... it is fun to perform
project activities with a child and enjoy his successes ... communication has
improved our relations, the child has become more open...], the students have
pointed out that [participating in the research I have gained more courage,
1 am not afraid to ask the teacher, I have become more self-confident ... I am
glad about the support and help of my classmates ... the relations with my
parents have improved ... I liked learning mathematics in a different way ...].

CONCLUSIONS

1. Analysis of scientific methodical literature has helped to reveal the concept
of functional mathematical literacy of students with moderate special
educational needs. Functional mathematical literacy of students with
moderate special educational needs is described as a complex ability to
operate withmathematical knowledge necessary foreveryday and domestic
life (facts, concepts, definitions, procedures, uncomplicated algorithms),
to solve standard, routine tasks when literacy is based not on science but
on the logic of life. The definition of functional mathematical literacy
comprises the essential skills and activities of three fields of cognitive
mathematical skills — mathematical knowledge and understanding,
mathematical communication, application of mathematics.
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2. The conducted analysis of scientific methodical literature has revealed
that the development of functional mathematical literacy of students with
moderate special educational needs educated in mainstream school can
be successfully organized when the methodology of its development is
based on the combination of the concepts and approaches of pragmatism,
constructivism, social participation, empowerment, mathematical literacy,
practical applicability of the knowledge of mathematics. The necessary
condition for the development of functional mathematical literacy
of students with moderate special educational needs is the creation of
empowering socioeducational environment activating both student’s
interaction with peers and adults (pedagogues, parents, family members)
in various educational situations of practical character and encouraging
the engagement of all the participants of education, their purposeful
interaction, collaboration of educators and sharing experience. The
development of functional mathematical literacy refers to the attitudes
that education should be: child-focused, when a teacher and a student are
equal participants (partners) of the process of education; education should
be integral and holistic; differentiated and individualized; contextual (a
child is educated in the context of his/her life experience); it is focused
on interpretative (but not reproductive) learning; it is active, attractive,
bringing joy.

3. Having conducted the surveys of the teachers of vocational training
institutions and mainstream schools and the 8th form students with
moderate special educational needs it has become clear that there exists an
actual need to develop functional mathematical literacy of students with
moderate special educational needs. All the teachers who participated in
the surveys indicated the importance of the development of functional
mathematical literacy for student’s successful orientation in the proximal
environment, solving problems arising in everyday life, youngster’s future
learning, vocational activity and self-expression. It has been identified
that the level of functional mathematical literacy of the students and
youth with moderate special educational needs is insufficient, students
lack practical skills and perception about how and where it is possible to
apply the possessed knowledge in everyday activity.

4. The results of quantitative research have revealed that functional
mathematical skills of students with moderate special educational needs
are poorly developed. In activity the essential mathematical skills that
form the basis of the elementary level of mathematical literacy are more
predominant. Comparing the results according to the fields of skills was
noticed that performing mathematical tasks the Lithuanian eighth-formers
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with moderate special educational needs have best showed the skills of
measurement and recognition, and calculation that are attributed to the
activities of the cognitive field of mathematical skills “Mathematical
Knowledge and Comprehension”. The students were the least successful
at performing tasks where they had to demonstrate the skills of the cogni-
tive field of mathematical skills “Application of Mathematics” (to apply
knowledge to solve various problems, to recognize, describe and apply
simple relations, regularities, rules or structures to describe practical
situations).

Evaluating the performance of the tasks of the students who
participated in the written survey according to the fields of contents it
has been noticed that the students were the best at performing tasks in
the fields of mathematics of numbers and calculations, measures and
measurements. The students with moderate special educational needs
experienced the most difficulties with textual tasks from the field of
geometry, where they needed to use the concepts of perimeter, area,
volume, scale (not understanding and confusion of these concepts
has become especially clear on the level of knowledge as well). It has
been identified that the 8th form boys were less successful than girls at
solving tasks from the activity fields of measures and measurements and
geometry (the girls’ knowledge and procedural skills in these fields were
statistically significantly higher than those of the boys). Students who
attend additional classes after school have demonstrated better functional
mathematical skills performing tasks of the activity fields of numbers and
calculations, measures and measurements.

The results of the research obtained during students’ survey have also
been supported by the results of the survey of the teachers of vocational
training institutions and the teachers of mathematics of mainstream
schools. In the teachers’ opinion, the abilities of the youth and students to
use calendars, calculator, tables and timetables are the most developed,
meanwhile the least developed skills are to apply mathematical knowledge
in solving the simplest equations and inequalities, to recognize, define and
apply simple relations, regularities, rules or structures to describe practical
situations, to apply knowledge about scale in particular situations, solving
a simple task to be able to explain what they are going to do to answer
the question of the task. The results of the surveys of the teachers of
vocational training institutions and mainstream schools have shown that
among the students with moderate special educational needs the skills of
cognitive fields of “Mathematical Knowledge and Comprehension” and
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the most elementary skills of “Mathematical Communication” are more
predominant.

Applying the survey of the teachers of vocational training institutions
and mainstream schools the teachers’ attitude towards the peculiarities
of the development of functional mathematical literacy of students with
special educational needs in mainstream school has been revealed. In
the teachers’ opinion, during the classes of mathematics the paradigm of
learning based on the approaches and ideas of the theories of pragmatism,
social constructivism, social participation and empowerment should be
predominant. The teachers were for the necessity to individualize the
content of teaching mathematics adapting it to students’inclinations, needs
and abilities, to create motivating environment that encourages active
learning together with peers, in the process of education to apply special
education strategies, teaching/learning ways and methods and aids that
help to develop general skills of students with special educational needs,
communication and collaboration, positive disposition to competently
use knowledge and skills in personal, vocational and social life.

The performed action research has allowed not only to empirically verify
theoretical preconditions of the development of functional mathematical
literacy of students with moderate special educational needs raised in the
dissertation research but also at the same time change the educational
reality, in practical environment together with teachers-practitioners,
students and their parents create the methodology of the development
of functional mathematical literacy of students with moderate special
educational needs in the 8th form of mainstream school.

The focus of teachers’ activity on student’s needs and positive
abilities, didactics of the development of functional mathematical literacy
constructing the situations of success during the process of mathematical
education together with a student and designing educational activities
together allowed the student to succeed, stimulated learning motivation,
and it was what determined not only the improvement of learning results
during the retest at the end of the action research but also the increased
self-confidence.

The processes of the empowerment of a student and his/her family are
developed activating equal participation in the development of functional
mathematical literacy, strengthening individual potential, improving
the skills of interpersonal communication and learning in action,
encouraging responsibility for one’s activities, initiating collaboration-
based activities, constructing the manifestations of the development of
functional mathematical literacy at school and in family.
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All the teachers who have participated in the action research not
only have improved the practice of students’ education but also developed
their professional competences, because there were meetings-discussions,
during which the theory of the development of functional mathematical
literacy of students with moderate special educational needs was analyzed,
the discussions took place, the arising problems were discussed, the
gained experience was shared.
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MOKINIU, TURINCIU VIDUTINIU SPECIALIUJU
UGDYMOSI POREIKIU, FUNKCINIO MATEMATINIO
RASTINGUMO UGDYMAS
BENDROJO UGDYMO MOKYKLOJE

SANTRAUKA

Tyrimo problema ir aktualumas. XX amziaus pabaigoje—XXI amziaus
pradzioje Lietuvos, kaip ir kity Saliy, Svietimo sistema iSgyvena Zymius
kokybinius poky¢ius. Zvelgiant { uZsienio patirtji bandyta nuo akademinio
mokymo bendrojo ugdymo mokykloje pereiti labiau prie bendrojo rastingu-
mo ugdymo, nuo ziniy perdavimo — prie geb¢jimy lavinimo, nuo ,,sausos®
teorijos — prie gyvenimisky, praktiniy uzduociu, nuo ilga laika vyravusio
reprodukcinio §vietimo sistemos modelio — prie interpretacinés §vietimo sis-
temos kiirimo (Dudaité, 2008, p. 9). Lygiu ugdymosi galimybiy, $vietimo
prieinamumo kryptis, kuriy atsiradimui didelg itaka tarptautiniu lygiu turéjo
tokie svarblis dokumentai kaip Visuotiné zmogaus teisiy deklaracija (1948),
Jungtiniy Tauty Vaiko teisiy konvencija (1989), ,,Mokyklos visiems* dekla-
racija (1990), Salamankos deklaracija (1994), Dakaro konvencija (2000), o
misy $alyje — Lietuvos Respublikos $vietimo istatymas (1991 ir kity mety re-
dakcijos), Neigaliyju socialinés integracijos istatymas (2005), Lictuvos Res-
publikos $vietimo strateginés nuostatos (2003-2013), Valstybiné Svietimo
2013-2022 mety strategija (2013) uztikrina ugdymo pritaikyma kiekvieno
vaiko asmenybei. Inkliuzinis ugdymas, pagristas lygiy galimybiy, antidiskri-
minacijos ir visuotinio prieinamumo principais, atskleidzia nauja, Siuolaikinj
pozitri i ugdymo tikslus, kurie akcentuoja asmens skirtybiy pripazinima ir
bendradarbiavimo kultiira, nurodo heterogeniniy mokiniy grupiy kiirima ir
ugdymo svarba (Galkiené, 2003, 2005, 2013; AliSauskas, Alisauskiené, Ge-
rulaitis, Kaffemaniené, Melien¢, Miltenien¢, 2011). Siy procesy eigoje pa-
stebéta, kad bendrojo ugdymo mokyklose daugéja mokiniy, turinéiy ivairiy
gebéjimuy, tarp juy ir specialiyjy ugdymosi poreikiy, norin¢iy mokytis drauge
su bendraamziais. Informaciniy technologiju centro duomenimis (Lietuva.
Svietimas regionuose. Lygios galimybés, 2014), didZioji dalis visy mokiniu,
turin¢iy specialiyjy ugdymosi poreikiy, ugdoma bendrojo ugdymo mokyklo-
se. 2013 metais net 88,43 proc. visy specialiyjy ugdymosi poreikiy turinéiy
mokiniy buvo ugdomi bendrosiose klasése. Tokiy permainy stikuryje bendro-
kaip dirbti klaséje, kurioje mokosi skirtingy pasiekimy mokiniai, kokius dar-
bo biidus ir mokymo(si) strategijas, metodus naudoti, kad blity maksimaliai
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tenkinami visy mokiniy ugdymosi poreikiai (Alisauskas, AliSauskiene, Geru-
laitis, Kaffemaniené, Meliené, Milteniené, 2011; Ambrukaitis, 2005, 2013;
Galkiené, 2003, 2005, 2013; Kielaite, 2013).

Rastingumas Siandieninéje visuomenéje suprantamas kaip dinaminis
konceptas, kuris daugelio mokslininky (Bandoriené, 2005; Bitinas, 1990; Ba-
diené, 1998; Dudaité, 2008; Dudaité, Elijio, 2004d, 2005a; Hayden, 1999;
Henrich, Molenda, Russell, Smaldino, 1999; Navasaitiené, Stankevitiengé,
Marcinkevicius, 2007; Otas, 2000; Petkeviciuté, 2001; Prucha, 1992; Stun-
dys, 2006; Saparniené¢, 2002a, 2002b; Saparnien¢, Saparnis, 2003; Svei-
kauskas, 2005 ir kt.) analizuojamas kaip ekonominés, socialinés, Svietimo
ir sveikatos sri¢iy dermés, pusiausvyros ir integracijos matas bei valdymo
priemoné¢, iStekliy atk@irimo ir plétros instrumentas, tampantis reikSmingu
ideologiju, politikos, sociologijos, psichologijos, technologiju, semiotikos,
medicinos ir kity sriéiy tyrimo objektu bei nauju iy tyrinéjimo sriéiy termi-
nu. Taciau iki Siol liecka nemazai neapibréZtumy ir netgi painiavos aiskinant
raStingumo savoka. Be to, keiCiasi rastingumo samprata, turinys, ugdymo me-
todikos, tai i§ esmés priklauso nuo visuomenés raidos lygio (Bitinas, 1990;
Bruce, 1996; Budiené, 1998; Juceviciené, 1996, 2007; Petkeviciuté, 2001;
Saparnien¢, 2002a, 2002b ir kt.).

Literatiiros Saltiniuose nurodoma, kad ir XXI amziuje rastingumas
iSlieka ypatingu siekiu, kuris turi buti svarbus kiekvienai visuomenei, nes,
UNESCO duomenimis®, daugiau nei 790 milijony (15 proc.) planetos suau-
gusiyjy triksta minimaliy rastingumo igiidziy, todél Sie zmonés nesugeba
dalyvauti savo bendruomeniy veikloje kaip pilnaverciai visuomenés nariai.
Net 67 milijonai vaiky pasaulyje nelanko mokyklos ir todél neturi galimybiy
mokytis rasto. Pastaraisiais deSimtmeciais ir Lictuvoje atlickamy nacionaliniy
bei tarptautiniy mokiniy rastinguma tirian¢iy moksliniy tyrimy (Tarptautinis
matematikos ir gamtos moksly tyrimas (angl. Trends in International Mathe-
matics and Science Study), organizuojamas Ekonominio bendradarbiavimo ir
plétros organizacijos, (TIMSS); Tarptautinis penkiolikmeciy tyrimas (angl.
Programme for International Student Assessment), organizuojamas Ekonomi-
nio bendradarbiavimo ir plétros organizacijos, (PISA); Tarptautinis mokiniy
skaitymo gebéjimuy tyrimas (angl. Progress in International Reading Literacy
Study), organizuojamas Tarptautinés Svietimo pasiekimy vertinimo asociaci-
jos, (PIRLYS)) ir suaugusiyjy (Tarptautinis suaugusiyjy kompetencijy tyrimas
(angl. Programme for the International Assessment of Adult Competencies),

3 Jungtiniy Tauty Svietimo, mokslo ir kultiiros organizacijos (UNESCO — United
Nations Educational, Scientific and Cultural Organization) rastingumo deSimtmetis
(2003-2012). Prieiga per interneta: http://www.unesco.lt/svietimas/mokymasis-visa-
gyvenima/rastingumas/jungtiniu-tautu-rastingumo-desimtmetis-2003-2012  [ziliréta
2010-03-14]
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organizuojamas Ekonominio bendradarbiavimo ir vystymosi organizacijos,
(OECD PIAAC)) rezultatai parodé, kad apie ziniy pritaikomuma praktikoje
mes turime kalbéti nuolat. Apie tai, kad nerastingumas tampa valstybine pro-
blema, prabilta po to, kai 2010-2012 metais 30 proc. abiturienty, laikiusiy
lietuviy kalbos valstybini egzamina, uz rastinguma gavo nuli baly. Tad Siuo
metu pasaulyje ir Lietuvoje vis placiau diskutuojama apie nauja problema —
funkcini neradtinguma (Vilkoniené, 2007; Zydzianaité, Galdikiené, 2007),
kai asmuo nepaisant igyto privalomo bendrojo i$silavinimo neturi pakanka-
my skaitymo, ra§ymo, skai¢iavimo gebéjimuy, reikalingy spresti kasdienio
gyvenimo problemas (Bitinas, 1990; Bobosadykova, 1990; Norvaisa, 2012;
UNESCO, 2003). Visi $ie faktai ir 2003 metais Jungtiniy Tauty ir UNESCO
paskelbtas Jungtiniy Tauty rastingumo de$imtmetis (2003-2012 m.) bei pro-
grama ,,Svietimas visiems® patvirtina, kad asmens rastingumas yra vienas i3
pamatiniy iy dieny ugdymo siekiy (Sernas, 2006).

Matematinis rastingumas svarbus ne tik mokslo pasaulyje, bet ir kasdie-
nybgje, taciau dalis visuomenés vis dar laikoma matematiskai nerastinga (De
Lange, 2003; The Quantitative Literacy Design Team, 2001, Dudaité, 2008).
Todél tebevyksta daug diskusijy, kaip ugdyti matematinj rastinguma skirtin-
gose ugdymo programose. Savo pozilr] | matematikos mokymo kaita ir jos
budus pristaté ir aktyviai diskutavo daugelis Lietuvos mokslininky: A. AZuba-
lis (2005, 2008), N. Cibulskaité (2006, 2011), P. Gudynas (2012b), D. Kise-
liova, A. Kiseliovas (2004, 2008), J. Dudaité (2008), A. Elijio (2007, 2008),
V. Sic¢itiniené (2007, 2010) ir kt. Matematinio rastingumo samprata analizavo
ir uzsienio autoriai — L. Cuban (2001), B.L.Madison (2003), W. L. Briggs
(2002), A. Hospesova, F. Kufina, J. Cachova, J. Machackova, F. Roubicek,
M. Ticha, J. Vani¢ek (2011); M. Ticha (2012), matematinio rastingumo kon-
cepcijq suformulavo L. A. Steen (1990, 1997, 1999, 2001, 2001, 2003, 2004),
J. De Lange (2003) ir kt. Matematinj rastinguma tiria ir rezultatus tarptautinia-
me kontekste analizuoja Tarptautiné Svietimo pasiekimy vertinimo asociacija
(IEA) bei Ekonominio, socialinio bendradarbiavimo ir vystymosi organizaci-
ja (OECD).

Lietuvoje vykdomi nacionaliniai mokiniy pasiekimy tyrimai, standar-
tizuoti testai, kuriais siekiama gauti patikimos informacijos apie mokiniy
mokymosi pasiekimus. Analizuojant duomenis galima ieskoti ir biidy, kaip
pagerinti mokiniy mokymosi sekminguma. Moksliniy tyrimy, skirty jprastos
raidos ir specialiyjy ugdymosi poreikiy turiné¢iy mokiniy funkcinio matemati-
nio rastingumo ugdymo Lietuvos bendrojo ugdymo mokyklose rezultaty nag-
ringjimui, dar néra gausu. Truksta tyrimy, skirty vidutiniy specialiyju ugdy-
mosi poreikiy turinéiy mokiniy matematiniy gebéjimy ivertinimui ir ugdymui
8-9 klasése, kai, anot B. Bitino (1990), butent §iame amziaus tarpsnyje turi
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susiformuoti funkcinio matematinio rastingumo gebéjimai. Nei vienoje mo-
kiniy matematiniy pasiekimy tyrimy ataskaitoje nerandama jokios informaci-
jos apie specialiyjy ugdymosi poreikiy turin¢iy mokiniy, ugdomy bendrojo
ugdymo mokyklose, matematikos pasiekimus. Siuose tyrimuose galéjo daly-
vauti tik iprastos raidos mokiniai. Tik nuo 2012 mety Lictuvoje atlickamy
4-y ir 8-y klasiy mokiniy testavimo (,,Standartizuoty testy*) instrukcijoje ran-
dami jrasai, kad Siame tyrime gali dalyvauti ir specialiyju ugdymosi poreikiy
turintys mokiniai. 2012 m. nacionaliniame mokiniy pasiekimy tyrime* pirma
karta buvo atkreiptas démesys i mokinius, kuriy pasickimai zemi, kurie bent
vieno tiriamojo mokomojo dalyko nepasiekia patenkinamo pasiekimy lygio.
Analizuojant $iy mokiniy mokymosi nesékmiy priezastis, trumpai uzsiminta,
kad viena i§ mokymosi nesékmiy priezas¢iy galéty biti specialieji ugdymosi
poreikiai, kurie tyrimo metu buvo nustatyti tik nedidelei daliai zemy pasieki-
my turinéiy mokiniy.

Vertinant specialiyjy ugdymosi poreikiy turin¢iy mokiniy ugdymo situ-
acija Lietuvoje, pastebéta, kad mokymosi ideologija mokyklose nepakanka-
mai sicjama su vienu i§ esminiy pragmatinio ugdymo principu ,,mokomés
ne dél ziniy apskritai, bet dél jy praktinio pritaikymo®, ugdymo tikslai nepa-
kankamai siejami su asmens savarankisku gyvenimu ir profesine adaptacija
(Baranauskiené, Ruskus, 2004; Baranauskiené, Juodraitis, 2008; Elijosius,
2001), nejvertinama bendryjy gebéjimuy (Baranauskiené, 2000, 2010) ir funk-
cinio matematinio rastingumo ugdymo svarba tolimesniam profesijos pasirin-
kimui ir matematiniy ziniy, gebéjimy tikslingam panaudojimui mokantis spe-
cialybés (Baranauskiené, Toméniené, 2010; Mineikiené, Vismantiené, 2001;
Toméniené, 2010, 2011; Toménieng, Piguleviciaté, Skrebiené, 2011).

Esant dabartinei Lietuvos ekonominei situacijai, kai, atsiradus rinkos
ekonomikai ir didziulei nedarbo problemai, prireiké lankstaus, sugebancio
greitai prisitaikyti darbuotojo, nejgaliy jaunuoliy profesiniame rengime svar-
bia vieta uzima bendrieji gebéjimai, tarp kuriy yra ir praktiniai matematiniai
gebéjimai, reikalingi mokantis bet kokios profesijos. Mokslinéje literattiroje
(Aspelund, 2012; Baranauskiené, Juodraitis, 2008; Baranauskiené, Radzevi-
¢iené, Valaikiené, 2010, 2012a, 2012b, 2012c; Baranauskiené, Toméniené,
2010, 2012; Baranauskien¢, Valaikiené, 2010; Bereseviciené, 1990; Elijosius,
2001; Grazioli, Baranauskiené, Radzevi¢iené, 2012; Indrasiené, Rimkevicie-
né, Gaigaliené, Railiené, Grinyté, 2006; Kossewska, Kijak, 2012; Metsola,
2012; Pukelis, Garniené, 2003; Spichtinger, 2012 ir kt.) akcentuojama, kad
Siuos gebéjimus specialiyjy ugdymosi poreikiy turintiems mokiniams buti-
na formuoti kartu su ugdymu karjerai, profesiniu informavimu, konsultavi-

4 2012 m. Nacionaliniy mokiniy pasiekimy tyrimy rezultaty apzvalga (projektas)
(2014). Vilnius: NEC.
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mu bei orientavimu jau ikiprofesiniame laikotarpyje besimokant mokykloje
(Baranauskiene, 2010). Tai skatina keisti ir auksStesniyjy klasiy matematikos
dalyko ugdymo turinj, kuris turéty buti orientuotas i bendryjy (praktiniy) ma-
tematiniy gebéjimy ugdyma ir tapti vertingu bei svarbiu tolesniam jaunuolio
mokymuisi, profesinei veiklai ir saviraiskai.

Atlikta mokslinés literatliros analize leidzia teigti, kad Lietuvoje néra
i$samiy empiriniy tyrimy, atskleidzian¢iy aStunty klasiy vidutiniy specialiyjy
ugdymosi poreikiy turin¢iy mokiniy ir ugdomy bendrojo ugdymo mokyklo-
se, matematinio rastingumo gebéjimus. Pasigesta ir igalinanciy edukaciniy
sistemy bei metodiky, orientuoty i Siy mokiniy funkcinio matematinio ras-
tingumo ugdyma. Lietuvos bendrojo ugdymo mokykly praktikoje vis dar pa-
sigendama kryptingo ir lygiavercio visy specialiojo ugdymo dalyviy bendra-
darbiavimo, ikiprofesinio mokiniy, turinciy specialiyju ugdymosi poreikiy,
rengimo, grindziamo bendryjy (tarp ju ir matematiniy) gebéjimy ugdymu ir
praktiniy pirminiy profesiniy igiidziy igijimu; mokiniy, turin¢iy specialiyju
ugdymosi poreikiy, matematiniy pasiekimy aukstesnése (8-9) klasése, kai,
pasak B. Bitino (1990), susiformuoja funkcinio matematinio rastingumo ge-
béjimai, tyrimy. Todél disertacijoje nagrinéjama mokiniy, turinéiy vidutiniy
specialiyju ugdymosi poreikiy, funkcinio matematinio rastingumo ugdymo
problema, atsizvelgiant { heterogeninés (mokymosi poreikiy pozitiriu) astun-
tos klasés nulemtus i$§tkius matematikos didaktiniam procesui.

Moksliné problema disertaciniame tyrime konkretizuojama tokiais
probleminiais klausimais: Kokia yra mokiniy, turinciy vidutiniy specialiyjy
ugdymosi poreikiy, funkcinio matematinio rastingumo samprata? Kokios yra
teorinés prielaidos ugdyti mokiniy, turinciy vidutiniy specialiyjy ugdymosi
poreikiy, funkcini matematini rastingumaq bendrojo ugdymo mokykloje? Koks
egzistuoja realus poreikis ugdyti mokiniy, turinciy vidutiniy specialiyjy ugdy-
mosi poreikiy, funkcini matematini rastingumq? Kokia galéty buti mokiniy,
turinciy vidutiniy specialiyjy ugdymosi poreikiy, funkcinio matematinio ras-
tingumo ugdymo bendrojo ugdymo mokykloje metodologija?

Tyrimo probleminiai klausimai leido apsibrézti tyrimo objekta, tiksla,
uzdavinius.

Tyrimo objektas — mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi
poreikiy, funkcinio matematinio rastingumo ugdymas bendrojo ugdymo mo-
kykloje.

Tyrimo tikslas — teoriskai ir empiriskai pagristi mokiniy, turin¢iy vidu-
tiniy specialiyju ugdymosi poreikiy, funkcinio matematinio rastingumo ugdy-
mo metodologija.

Tyrimo tikslui pasiekti keliami Sie uZdaviniai:

1. Atskleisti mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy,
funkcinio matematinio rastingumo samprata.
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Atskleisti mokiniy, turinéiy vidutiniy specialiyju ugdymosi poreikiu,
funkcinio matematinio rastingumo ugdymo bendrojo ugdymo mokykloje
teorines prielaidas.

Empiriskai istirti poreiki ugdyti mokiniy, turin¢iy vidutiniy, specialiyjy
ugdymosi poreikiy, funkcini matematini rastinguma bendrojo ugdymo
mokykloje.

Atskleisti astunty klasiy vidutiniy specialiyjy ugdymosi poreikiy turin¢iy
mokiniy, besimokanc¢iy bendrojo ugdymo mokykloje, funkcinio matema-
tinio rastingumo gebéjimus.

Sukurti mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy, funk-
cinio matematinio rastingumo ugdymo bendrojo ugdymo mokykloje tyri-
mo instrumentus ir pagristi jy metodologija.

Taikant profesinio mokymo istaigy ir bendrojo ugdymo mokykly mokyto-
ju apklausa, atskleisti mokytoju pozitiri i mokiniy, turin¢iy vidutiniy spe-
cialiyjy ugdymosi poreikiy, funkcinio matematinio rastingumo ugdymo
ypatumus bendrojo ugdymo mokykloje.

Taikant veiklos tyrima, empiriskai pagristi mokiniy, turin¢iy vidutiniy
specialiyjy ugdymosi poreikiy, funkcinio matematinio rastingumo ugdy-
mo bendrojo ugdymo mokykloje metodologija.

Ginamieji disertacijos teiginiai
Mokiniy, turinéiy vidutiniy specialiyjy ugdymosi poreikiy, funkcinis
matematinis raStingumas apibiidinamas kaip kompleksiskas gebéjimas
operuoti kasdieniniam gyvenimui, buiciai reikalingomis matematinémis
ziniomis (faktais, savokomis, apibrézimais, procediiromis, nesudétingais
algoritmais), spresti standartinius, rutininius uzdavinius, kai rastingumas
grindziamas ne mokslu, o gyvenimo logika.
Mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy, besimokanciy
bendrojo ugdymo mokykloje, funkcinio matematinio rastingumo ugdy-
mas gali buti sekmingai organizuojamas, kai yra grindziamas pragma-
tizmo, konstruktyvizmo, socialinio dalyvavimo, jgalinimo, matematinio
raStingumo koncepcijy ir nuostaty derinimu, praktiniu matematikos ziniy
pritaikomumu.
Egzistuoja realus poreikis ugdyti mokiniy, turin¢iy vidutiniy specialiujy
ugdymosi poreikiy, funkcini matematinj rastinguma.
Mokiniy, turin¢iy vidutiniy specialiyju ugdymosi poreikiy, funkcinio ma-
tematinio rastingumo ugdymo metodologijos pagrinda sudaro jgalinan-
Cios socioedukacinés aplinkos kiirimas, aktyvinant tick mokinio saveika
su bendraamziais ir suaugusiaisiais ivairiose edukacinése situacijose, tick
ir skatinant visy ugdymo dalyviy bendradarbiavima ir isitraukima i kryp-
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tinga funkcinio matematinio rastingumo ugdyma, grindziama pragmatiz-
mo, konstruktyvizmo, matematinio rastingumo koncepcijy nuostatomis,
inkliuzinio ugdymo strategijomis bei mokiniy, turin¢iy vidutiniy specia-
liyjy ugdymosi poreikiy, matematinio ugdymo principais ir didaktinémis
technologijomis.

Teorinés ir metodologinés disertacinio tyrimo nuostatos ir koncep-
cijos

Matematinio rastingumo koncepcija (Steen, 1990, 2001, 2003, 2004; De
Lange, 2003 ir kt.), pagal kurig matematinis rastingumas apibréziamas kaip
interdisciplininis, praktinis, kintan¢iu visuomenei aktualiu kontekstu, parem-
tas duomenimis ir technologijomis, esantis visuose realaus informacinio gy-
venimo aspektuose. Funkcinis matematinis rastingumas apibtidinamas kaip
praktinis matematikos naudojimas, sickiant igyvendinti bendruosius gyveni-
mo poreikius kasdienybéje (namuose, darbe) ir dalyvaujant bendruomenés
bei visuomeniniame gyvenime (Siemon, 2000).

Siuolaikiné pragmatizmo (Dewey, C.S. Peirce’as, W. Jamesas) koncep-
cija, kai ugdoma per veikla; labiau orientuojamasi i procesa, o ne i rezultata;
svarbi ugdymo formy ivairové, aktyviis mokymo metodai, tarpusavio bendra-
vimas ir bendradarbiavimas, kai linkstama i plataus masto, nespecializuota
ugdyma; | mokymasi eksperimentuojant ir atrandant (Ozmon, Craver, 1996).
Akcentuojamas ugdytinio aktyvumas, gebéjimas spresti realias gyvenimo pro-
blemas (praktines, asmenines, socialines); laikomasi nuostatos, jog vaikai,
mégindami rasti problemy sprendimus, pradeda geriau suprasti ir kontroliuo-
ti savo mokymasi ir veiksmus (Dewey, 1980, 2008, 2013; Ozmon, Craver,
1996; Bitinas, 2000).

Konstruktyvizmo teorinés nuostatos, akcentuojancios matematini ugdy-
ma kaip konstruktyvuy, save reguliuojanti, i tiksla orientuota, priklausanti nuo
aplinkybiy bei individualiy asmens savybiy, aktyvy procesa. Ugdymo(si)
samprata siejama su konstruktyvizmo didaktika, vienijanéia kognityvinio
konstruktyvizmo (J. Piaget, 1973, 2002) ir socialinio konstuktyvizmo (L. Vy-
gotskis, 1978) pozilirius 1 iSmokimo procesus ir teigiancia, kad ,,iSmokima
salygoja tokia didaktiné aplinka, kurioje sudarytos palankiausios salygos vai-
ko konstrukcinei veiklai, mokiniai skatinami kurti jiems aktualius produktus,
sieckiama patraukliy pedagoginiy santykiy (Bitinas, 2000, p. 213). Mokiniui
formuojant naujy ziniy konstrukcijas, svarby vaidmenj atlieka ankstesné mo-
kymosi patirtis, interakcija ir dialogas su kitais mokymosi proceso dalyviais
bei fiziné mokymosi aplinka. Gera mokymosi aplinka, remiantis pragmatinio
konstruktyvizmo (J. Dewey) teorinémis nuostatomis, yra ta, kuri artima re-
aliai socialinei aplinkai ir kurioje skirtingos zinios, interpretacijos yra prak-
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tiskai tikrinamos ugdymo aplinkos dalyviy, tik reikia sudaryti kuo ivairesnes
salygas patirciai ir iSmokyti mokinius apmastyti savo darbo rezultatus.

Socialinio dalyvavimo (angl. social participation) koncepcija, pagal ku-
rig asmuo turi buti aktyviu visuomenés ir bendruomenés gyvenimo, o miisy
atveju ir matematinio ugdymo proceso dalyviu; asmens aktyvumas ir atvira
bendruomené — bazinés socialinio dalyvavimo (Ebersold, 2004), funkcinio
matematinio rastingumo ugdymo salygos. Socialinis dalyvavimas sudaro sa-
lygas siekti mokinio ir visy funkcinio matematinio rastingumo ugdymo pro-
ceso dalyviy lygybe gristos kooperacinés matematikos ugdymo(si) sistemos,
tévy dalyvavimo padedant mokiniui ugdytis praktinius matematinius gebéji-
mus, sudarant ir aptariant ugdymo programa. Ugdytinio, jo tévy, mokytojy ir
kt. specialisty partneryste bei aktyvy dalyvavima akcentuoja Siuolaikinés spe-
cialiojo ir ypa¢ inkliuzinio ugdymo koncepcijos (Berger, 1991; Booth, Ains-
cow, Black-Hawkins ir kt., 2000; Dettmer, Dyck, Thurston, 1996).

[galinimo teorija bei perspektyva (angl. empowerment) akcentuoja indi-
vidy funkciniy matematiniy gebéjimy didinima (Bossé ir Lavalée, 1993; Lee,
1996; Leonardsen, 2006; Morris, 1997; Turner, Beresford, 2005; Bunning,
Heath, Minion, 2009). [galinimo idéja, pasak jgalinimo teorijos atstovy, — ska-
tinti ugdymo proceso dalyvius (mokytojus ir ypa¢ mokinius bei jy tévus) pa-
tiems siekti prisiimti atsakomybg, valdyti problemines situacijas, aktualizuoti
ir realizuoti savo kompetencijas, siekti kuo didesnio savarankiskumo. [galini-
mo teorija besiremiantys specialistai (matematikos mokytojai ir specialieji
pedagogai) kuria aplinkas ir saveikas, skatinancias stiprinti asmens individu-
aly potenciala, pasitikéjima savo jégomis, inicijuoja individualias ir bendra-
darbiavimu gristas veiklas, skatinanc¢ias pokyc¢ius matematikos ugdymo(si) ir
artimiausioje aplinkoje bei kuriancias jgalinancia atmosfera (Lee, 2001).

Kiekybiniy ir kokybiniy tyrimy derinimo strategija. Tyrimas atliktas va-
dovaujantis trianguliacijos principu (Denzin, Lincoln, 2003; 2005; Kardelis,
2002; Merkys, 1998, 1999; Saparnis, 2000 ir kt.). Siekiant uztikrinti duomeny
patikimuma ir i§samuma, disertacinis tyrimas grindziamas sistemine tyrimo
metodologijos nuostata, kai taikoma tyrimo dalyviy ir metody trianguliacija,
tarpusavyje derinami ir integruojami kiekybiniai (apklausa rastu) ir kokybi-
niai (veiklos tyrimas) tyrimo metodai. Sios disertacijos mokslinés problemos
sprendimui pasirinkta kiekybiniy ir kokybiniy tyrimy derinimo strategija,
t. y. tyrima planuojama pradéti kiekybiniu tyrimu, o pasinaudojant jo rezulta-
tais — kurti kokybinio tyrimo instrumenta.

Disertacinio tyrimo metodai:

Mokslinés literatiiros ir dokumenty analizé taikyta siekiant teoriskai pa-
gristi mokiniy, turin¢iy vidutiniy specialiyjuy ugdymosi poreikiy, funkcinio
matematinio rastingumo sampratg ir istirti Siy mokiniy funkcinio matemati-
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nio rastingumo ugdymo bendrojo ugdymo mokykloje metodologines priei-
gas (teorines nuostatas ir koncepcijas) pasirinkto tyrimo aspektu.

Anketiné apklausa ir mokiniy testavimas taikyti siekiant jvertinti, ko-
kie yra mokiniy, turin¢iy vidutiniy specialiyju ugdymosi poreikiu, funkcinio
matematinio raStingumo gebéjimai; iSsiaiskinti profesinio mokymo jstaigy
profesijy mokytoju ir bendrojo ugdymo mokykly matematikos mokytoju, ug-
danc¢iy moksleivius, turin¢ius vidutiniy specialiyjy ugdymosi poreikiy, nuo-
mong apie $iy mokiniy funkcinio matematinio rastingumo ugdymo teorinius
ir praktinius aspektus bendrojo ugdymo mokykloje.

Eksperty metodu ivertintas 8-ai klasei skirto diagnostinio sasiuvinio
matematiniy uzduociy tinkamumas mokiniy, turin¢iy vidutiniy specialiyju
ugdymosi poreikiy, funkcinio matematinio rastingumo gebéjimams tirti; su-
formuluoti ir patikslinti diagnostiniai kintamieji rengiant klausimynus moky-
tojams. Ekspertai — disertacijos probleminés srities jvairiy Svietimo sistemos
lygmeny specialistai.

Statistiné duomeny analizé. Duomenims apdoroti naudota ,, SPSS (Statis-
tical Package for Social Sciences) for Windows 17.0 statistiniy duomeny ap-
dorojimo programiné jranga. Kiekybiniam tyrimui apdoroti taikyta aprasomo-
ji statistika, daugiamaciai statistiniai metodai: faktoriné analizé (principiniy
komponenciy metodas, skai¢iuotas Cronbach o koeficientas, VARIMAX ro-
tacija su Kaiser norminimu, taikant faktorini svori L); neparametriniy Fried-
man ir Chi kvadrato kriterijy bei empiriniy indikatoriy dazniy skaiciavimas
(vidurkiai, procentai, standartinis nuokrypis), Pearson koreliaciné analizé.

Veiklos tyrimo strategija (Kemmis, McTaggart, 1988; Cohen, Manion,
Morrison, 2000, Denscombe, 2003), integruoja prakting veikla ir mokslini
tyrima, siekiant ne tik suprasti ir interpretuoti realybg, bet ir ja tobulinti, ben-
dradarbiaujant mokslininkams ir specialistams-praktikams. Sios strategijos
taikymo tikslas — per praktines veiklas modeliuoti mokiniy, turin¢iy viduti-
niy specialiyjy ugdymosi poreikiy, funkcinio matematinio rastingumo ugdy-
ma bendrojo ugdymo mokyklos 8-oje klaséje, patikrinti ankstesniy tyrimy
izvalgas apie teorinius ir praktinius funkcinio matematinio rastingumo ugdy-
mo aspektus bendrojo ugdymo mokykloje. Veiklos tyrimas yra dinamiskas,
cikliskai vykstantis procesas, apimantis tris elementus — tyrima, veiksmus ir
vertinima.

Veiklos tyrimo rezultatams nustatyti sudaryta duomeny rinkimo schema:
1) tyrimo pradzioje: mokiniy apklausa rastu, naudojant anksciau sukurta diag-
nostini matematiniy uzduoéiy sasiuvini; dokumenty, reglamentuojanciy spe-
cialiosios pedagoginés pagalbos teikima tyrime dalyvavusiems mokiniams,
analize; 2) tyrimo eigoje (rugséjis — birzelis): darbiniai susitikimai — grupinés
mokytojy ir visy tyrimo dalyviy diskusijos; veiklos aptarimas ir tolimesnés
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eigos numatymas, pusiau struktiiruotas interviu su mokiniais, jy tévais; 3) ty-
rimo pabaigoje: pakartotina mokiniy apklausa rastu ir grupinés visy dalyviy
diskusijos.

Apklausos rastu testavimo — pakartotinio testavimo (angl. fest-retest) me-
tu surinkti duomenys buvo apdoroti statistiniais metodais, o mokytoju, tévy ir
mokiniy grupiniy diskusiju metu surinkti duomenys analizuojami ir interpre-
tuojami taikant turinio (angl. content) analizés metoda. Grupinés diskusijos
metodas (Denscombe, 2003) taikytas siekiant surinkti duomenis kokybiniam
tyrimui sgveikaujant veiklos tyrimo dalyviams, aptarti dalyviy patirtis mode-
livojant funkcinio matematinio rastingumo ugdyma. Turinio analizé (angl.
content analysis) (Denscombe, 2003), apima tokias procediiras: analizei tin-
kamy teksto pavyzdziy atranka, teksto skaidyma i mazesnes sudedamasias
dalis, sudedamuyjy daliy suskirstyma i kategorijas, teksto vienety kodavima
pagal kategorijas, iSvady pateikima.

Mokiniy, turinéiy vidutiniy specialiyju ugdymosi poreikiy, funkcinio
matematinio rastingumo ugdymo bendrojo ugdymo mokykloje tyrimo laiko-
tarpis — nuo 2009 m. iki 2014 m.

Tyrimas atliktas tokiu nuoseklumu:

1 etapas — mokslinés literatiiros ir dokumenty analizé. Analizuojant ir
lyginant Lietuvos ir uzsienio autoriy filosofing, sociologing, pedagoging ir
psichologing literatiira bei moksliniy tyrimy i§vadas, informacija, pateikta in-
terneto duomeny bazése, atskleisti ir suformuluoti teoriniai ir metodologiniai
tiriamos problemos pagrindai.

2 etapas — kiekybinio tyrimo instrumenty parengimas. Parengti klausi-
mynai profesinio mokymo istaigy mokytojams ir bendrojo ugdymo mokykly
matematikos mokytojams, ugdantiems vidutiniy specialiyjy ugdymosi porei-
kiy turiné¢ius mokinius, ir diagnostinis matematiniy uzduoc¢iy sasiuvinis ben-
drojo ugdymo mokykly 8-yjy klasiy mokiniams ivertinti funkcinio matemati-
nio rastingumo gebé¢jimus. Atliktas pilotinis mokiniy matematiniy gebéjimy
raiskos vertinimo tyrimas. Taikant eksperty metoda, suformuluoti ir patikslin-
ti diagnostiniai klausimyny ir matematiniy uzduociy sasiuvinio kintamieji.

3 etapas — kiekybiniai (diagnostiniai konstatuojamieji) tyrimai. Atlikta
profesinio mokymo istaigy profesijos mokytojy ir bendrojo ugdymo mokyk-
ly matematikos mokytojy apklausa rastu naudojant uzdaro tipo klausimynus.
Tyrimo tikslas - i$siaiSkinti mokytoju nuomong apie mokiniy, turin¢iy viduti-
niy specialiyjy ugdymosi poreikiy, funkcinio matematinio rastingumo raiska
bei $iy mokiniy funkcinio matematinio rastingumo ugdymo svarba, teorinius
ir praktinius ugdymo aspektus bendrojo ugdymo mokykloje. Siekiant atskleis-
ti mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy, funkcinio ma-
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tematinio rastingumo gebéjimy raiska, 2011 m. II ketvirtyje atlikta mokiniy
apklausa (testavimas) naudojant diagnostinius matematikos uzduociy sasiuvi-
nius. Kiekybinio tyrimo duomeny statistiné analiz¢ atlikta naudojantis kom-
piuterine statistiniy duomeny apdorojimo programa (SPSS 17,0).

4 etapas — veiklos tyrimas. Veiklos tyrimo pradzioje ir pabaigoje atlik-
tos tyrime dalyvavusiy vidutiniy specialiyjy ugdymosi poreikiy turin¢iy mo-
kiniy apklausos rastu (testavimas) naudojant anks¢iau sukurta diagnostiniy
matematikos uzduoc€iy sasiuvini. Testavimo — pakartotinio testavimo (angl.
test-retest) metu surinkti duomenys apdoroti statistiniais metodais. Darbiniy
susitikimy (grupiniy diskusijy) metu remiantis kiekybiniy tyrimy rezultatais,
teoriniais Saltiniais ir dalyviy praktinés veiklos patirtimi bei refleksijomis,
buvo modeliuojamas trijy 8-osios klasés mokiniy, turin¢iy vidutiniy specialiy-
ju ugdymosi poreikiy, funkcinio matematinio rastingumo ugdymas. Tyrimo
metu gauti duomenys analizuojami ir interpretuojami taikant turinio (angl.,
content) analizés metoda.

5 etapas — ekspertinis vertinimas. Pasibaigus veiklos tyrimui, su dalyva-
vusiais mokytojais, mokiniais ir jy tévais buvo aptartos veiklos tyrimo metu
igytos naujos patirtys ir veiklos ugdant mokiniy, turinéiy vidutiniy specialiy-
Jjuugdymosi poreikiy, funkcini matematinj rastinguma bendrojo ugdymo mo-
kyklos 8-oje klaséje. Dalyviy nuomoniy pagrindu sudaryta mokiniy, turin¢iy
vidutiniy specialiyjy ugdymosi poreikiy, funkcinio matematinio rastingumo
ugdymo proceso organizavimo schema, sukurta mokiniy, turin¢iy vidutiniy
specialiyjuy ugdymosi poreikiy, funkcinio matematinio rastingumo ugdymo
metodologija, parengtos rekomendacijos. 2013-2014 m. m. doktorantei daly-
vaujant Europos socialinio fondo bei Lietuvos Respublikos valstybés finan-
suojamo projekto ,,Pedagogu kvalifikacijos tobulinimo ir perkvalifikavimo
sistemos plétra (III etapas)“ organizuojamoje ilgalaikéje pedagogy stazuoté-
je, parengta matematikos mokomoji priemoné ,,AStuntoko matematika® ir
metodinés rekomendacijos mokytojams, kurie yra itraukti i disertacijos prie-
dus. Mokomoji priemoné paskelbta UPC tinklapyje (http://www.upc.smm.
1t/projektai/pkt3/rezultatai.php).

Disertacijos mokslinis naujumas: 1) pirma karta Lietuvoje patikslinta
mokiniy, turinéiy vidutiniy specialiyjy ugdymosi poreikiy, funkcinio mate-
matinio rastingumo samprata; teoriskai ir empiriskai pagrista vidutiniy spe-
cialiyjy ugdymosi poreikiy turiné¢iy mokiniy, besimokanc¢iy bendrojo ugdy-
mo mokykloje, funkcinio matematinio rastingumo ugdymo metodologija,
grindziama pragmatizmo ir konstruktyvizmo ugdymo filosofiju, socialinio
dalyvavimo, jgalinimo ir matematinio rastingumo koncepcijy teorinémis
nuostatomis, pritaikant aukstesniyjy klasiy matematikos mokymo programa,
ieSkant mokymo(si) strategijy, metody, biidy ir priemoniy, padedanciy ug-
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dyti matematinj rastinguma; 2) atlikti tyrimai, kurie jvertina astunty klasiy
mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy, funkcinio matema-
tinio rastingumo raiska ir iSryskina jy gebéjima pritaikyti matematines Zinias
gyvenimiskose situacijose, rengiant juos tolimesniam savarankiskam gyveni-
mui ir profesinei veiklai (ivertinama vidutiniy specialiyjy ugdymosi poreikiy
turin¢iy mokiniy, baigian¢iy pirmaja pagrindinio ugdymo pakopa, funkcinio
matematinio rastingumo situacija Lietuvoje).

Disertacijos praktinis reik§mingumas: 1) vidutiniy specialiyjy ugdy-
mosi poreikiy turin¢iy mokiniy, besimokanc¢iy Lietuvos bendrojo ugdymo
mokyklose, funkcinio matematinio rastingumo pasiekimy analizé Svietimo
politikams suteikia galimybg ivertinti Specialiojo ugdymo reformos rezulta-
tus, susijusius su matematikos turinio, mokymo tiksly kaita matematikos ugdy-
mo srityje, igalinant mokinius, turin¢ius specialiyjuy ugdymosi poreikiy, biiti
,,ne i§skirtiniais®, o ,,iprastais klasés dalyviais; 2) disertacijoje teoriskai ir em-
piriskai pagrista mokiniy, turin¢iy vidutiniy specialiyju ugdymosi poreikiy,
funkcinio matematinio rastingumo ugdymo metodologija ir gautais funkcinio
matematinio rastingumo ugdymo rezultatais gali pasinaudoti Specialiosios
pedagogikos ir psichologijos centro, Ugdymo plétotés centro bei Svietimo
ir mokslo ministerijos specialistai, planuojantys tolesnius mokiniy, turinciy
specialiyjy ugdymosi poreikiy, inkliuzinio ugdymo reformos zingsnius, taip
pat specialistai, pritaikantys bendrasias programas bei naujus matematikos
vadoveélius, priemones mokiniams, turintiems specialiyjy ugdymosi poreikiy;
3) veiklos tyrimo metu gautais tyrimo rezultatais, funkcinio matematinio ras-
tingumo ugdymo metodologija ir rekomendacijomis, parengta matematikos
mokymosi priemone ugdymo tikslais galés pasinaudoti ne tik mokytojai, pagal-
bos mokiniui teikimo specialistai, bet ir mokiniai, turintys vidutiniy specialiyju
ugdymosi poreikiy, bei jy tévai; 4) tikimasi, kad gauti veiklos tyrimo rezultatai
skatins ne tik mokiniy, turinéiy specialiyjy ugdymosi poreikiy, igalinima, pasi-
tikéjima savo jégomis, bet ir sistemingg, nuolatinj ir lygiavertj aktyvumo bei
kitomis prasmémis bendradarbiavimo su $eima procesa ugdant vidutiniy spe-
cialiyjy ugdymosi poreikiy turin¢iy mokiniy funkcini matematinj rastinguma.

Disertacijos struktiira ir apimtis. Disertacija sudaro ivadas, trys sky-
riai, tyrimo apibendrinimas ir diskusija, i§vados, rekomendacijos, literatiiros
sarasas ir priedai. Disertacijoje pateiktos 29 lentelés (i$ ju 26 disertacijoje ir 3
priede), 12 paveiksly (i$ ju 12 disertacijoje) ir priedai. Literatiiros sarase yra
510 saltiniy. Bendra disertacijos apimtis: 182 puslapiai (be priedy).
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1.

ISVADOS

Mokslinés metodinés literatiiros analizé padéjo atskleisti mokiniy, turin-
¢iy vidutiniy specialiyjy ugdymosi poreikiy, funkcinio matematinio ras-
tingumo samprata. Vidutiniy specialiyjy ugdymosi poreikiy turin¢iy moki-
niy funkcinis matematinis rastingumas apibtidinamas kaip kompleksiskas
gebéjimas operuoti kasdieniniam gyvenimui, buiéiai reikalingomis mate-
matinémis ziniomis (faktais, savokomis, apibrézimais, procediromis, ne-
sudétingais algoritmais), spresti standartinius, rutininius uzdavinius, kai
raStingumas grindziamas ne mokslu, o gyvenimo logika. Funkcinio ma-
tematinio rastingumo apibrézimas apima trijy kognityviniy matematiniy
gebejimy sriciy — matematiniy Ziniy ir supratimo, matematinio komunika-
vimo bei matematikos taikymo — esminius geb¢jimus ir veiklas.

Atlikta mokslinés metodinés literatiiros analizé atskleidé, kad mokiniy,
turinciy vidutiniy specialiyjuy ugdymosi poreikiy ir besimokanéiy bendro-
jo ugdymo mokykloje, funkcinio matematinio rastingumo ugdymas gali
buti sékmingai organizuojamas, kai jo ugdymo metodologija grindziama
pragmatizmo, konstruktyvizmo, socialinio dalyvavimo, igalinimo, mate-
matinio rastingumo koncepcijy ir nuostaty derinimu, praktiniu matema-
tikos ziniy pritaikomumu. Btina mokiniy, turin¢iy vidutiniy specialiyjy
ugdymosi poreikiy, salyga funkcinio matematinio rastingumo ugdymui —
igalinancios socioedukacinés aplinkos kiirimas, aktyvinant tiek mokinio
saveika su bendraamziais ir suaugusiaisiais (pedagogais, tévais, Seimos
nariais) jvairiose praktinio pobtidzio edukacinése situacijose, tiek ir ska-
tinant visy ugdymo dalyviu isitraukima ir kryptinga saveika, ugdytoju
bendradarbiavima ir dalijimasi ugdymo patirtimi. Funkcinio matematinio
raStingumo ugdymas remiasi §iomis nuostatomis: ugdymas turi biiti orien-
tuotas | vaika, kai mokytojas ir mokinys lygiaver¢iai ugdymo proceso
dalyviai (partneriai); ugdymas turi biiti integralus ir visybiskas; diferenci-
juotas ir individualizuotas; kontekstualus (vaikas ugdomas jo gyvenimo
patirties kontekste); orientuotas | interpretacini, o ne reprodukcini moky-
masi; aktyvus, patrauklus, teikiantis dziaugsma.

Atlikus profesinio mokymo istaigy, bendrojo ugdymo mokykly mokytoju
ir 8-y klasiy mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi poreikiy,
apklausas, nustatytas mokiniy, turin¢iy vidutiniy specialiyju ugdymosi
poreikiy, funkcinio matematinio rastingumo ugdymo poreikis. Visi ap-
klausose dalyvave mokytojai iSskyré funkcinio matematinio rastingumo
ugdymo svarbg sékmingam mokinio orientavimuisi artimoje aplinkoje ir
tolesniam jaunuolio mokymuisi, profesinei veiklai ir saviraiskai. Nustaty-
ta, kad vidutiniy specialiyjy ugdymosi poreikiy turin¢iy mokiniy funkei-
nio matematinio rastingumo lygis yra nepakankamas, mokiniams truksta
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praktiniy gebéjimy ir suvokimo, kaip jgytas Zinias pritaikyti kasdieninéje
veikloje.

Kiekybiniy tyrimy rezultatai parodé, kad mokiniy, turin¢iy vidutiniy spe-
cialiyjy ugdymosi poreikiy, funkciniai matematiniai gebéjimai yra silpnai
iSugdyti. Veikloje dazniau vyrauja esminiai matematiniai geb¢jimai, suda-
rantys elementaraus matematinio rastingumo lygmens pagrinda. Lyginant
rezultatus pagal gebéjimy sritis, pastebéta, kad Lietuvos astuntokams, tu-
rintiems vidutiniy specialiyjy ugdymosi poreikiy, atliekant matematines
uzduotis, geriausiai sekési parodyti matavimo ir atpazinimo, apskaiciavi-
mo esminius geb¢jimus, kurie priskiriami kognityvinés matematiniy ge-
béjimuy srities ,,Matematinés Zinios ir supratimas® veikloms. Sunkiausiai
mokiniams sekési uzduotys, kurioms atlikti reikéjo kognityvinés srities
,,Matematikos taikymas® gebéjimy (pritaikyti Zinias {vairioms proble-
moms spresti, atpazinti, nusakyti ir taikyti paprastus sarysius, désningu-
mus, taisykles, formules ar struktiiras praktinéms situacijoms apibudin-
ti).

Vertinant apklausoje rastu dalyvavusiy mokiniy uzduociy atlikima
pagal turinio sritis, pastebéta, kad geriausiai mokiniams sekési atlikti
uzduotis i8 Skaiciy ir skaiciavimy, Maty ir matavimy matematikos sriciy.
Daugiausiai sunkumy vidutiniy specialiyjy ugdymosi poreikiy turintiems
mokiniams kélé Geometrijos srities tekstiniai uzdaviniai, kai reikéjo pa-
naudoti perimetro, ploto, tirio, mastelio savokas (Siy savoky nesuprati-
mas ir painiojimas itin i8ry$kéjo ir ziniy lygmenyje). Nustatyta, kad as-
tuntos klasés vaikinams sunkiau negu merginoms sekési atlikti uzduotis
i§ Maty ir matavimy bei Geometrijos veiklos sric¢iy (merginy Zinios ir pro-
ceddriniai jgiidziai buvo statistiSkai reikSmingai aukstesni negu vaikinu).
Mokiniai, kuriems teikiama pagalba ne tik pamokoje, bet ir po pamoku,
parodé geresnius funkcinius matematinius gebéjimus atlickant uzduotis
18 Skaiciy ir skaiciavimy, Maty ir matavimy veiklos sri¢iy.

Mokiniy apklausos metu gautus tyrimo rezultatus patvirtino ir pro-
fesinio mokymo istaigy bei bendrojo ugdymo mokykly matematikos mo-
kytoju apklausos rezultatai. Labiausiai, mokytojy manymu, yra iSugdyti
mokiniy gebéjimai naudotis kalendoriais, skai¢iuotuvu, lentelémis ir tvar-
kara$¢iais. Sunkiausiai sekasi pritaikyti matematines zinias sprendziant
paprasciausias lygtis ir nelygybes, atpazinti, nusakyti ir taikyti paprastus
sarySius, désningumus, taisykles ar struktiiras praktinéms situacijoms
apibiidinti. Profesinio mokymo jstaigy ir bendrojo ugdymo mokykly
mokytojuy apklausy rezultatai parodé, kad tarp mokiniy, turinciy viduti-
niy specialiyjy ugdymosi poreikiy, labiau dominuoja kognityviniy sri¢iy
,,Matematikos Zinios ir supratimas® bei ,,Matematinis komunikavimas*
elementarts gebéjimai.

ISanalizavus profesinio mokymo istaigy ir bendrojo ugdymo mokykly
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mokytojy poziiir] { mokiniy, turinéiy vidutiniy specialiyjy ugdymosi po-
reikiy, funkcinio matematinio rastingumo ugdymo ypatumus bendrojo
ugdymo mokykloje, pastebéta, kad matematikos pamokose turi vyrauti
mokymosi paradigma, grindziama pragmatizmo, konstruktyvizmo, socia-
linio dalyvavimo, jgalinimo teorinémis nuostatomis ir idé¢jomis. I$sakyta
nuostata dél biitinumo individualizuoti matematikos ugdymo turini, pri-
taikant ji prie mokiniy polinkiy, poreikiy ir galimybiy; kurti aplinka, kuri
motyvuoty ir skatinty aktyviai mokytis kartu su bendraamziais; taikyti
ugdymo procese specialiojo ugdymo strategijas, mokymo(si) budus ir
metodus bei priemones, padedancias ugdyti mokiniy, turin¢iy specialiyjy
ugdymosi poreikiy, bendruosius gebéjimus, bendravima ir bendradarbia-
vima, pozityvy nusiteikima kompetentingai naudotis ziniomis ir jglidziais
asmeniniame, profesiniame bei visuomeniniame gyvenime.

Atliktas veiklos tyrimas leido ne tik empiriskai pasitikrinti disertaciniame
tyrime keliamas mokiniy, turin¢iy vidutiniy specialiyjy ugdymosi porei-
kiy, funkcinio matematinio rastingumo ugdymo teorines prielaidas, bet ir
praktinéje aplinkoje drauge su mokytojais-praktikais, mokiniais, jy tévais
sukurti funkcinio matematinio rastingumo ugdymo bendrojo ugdymo mo-
kyklos 8-oje klas¢je metodologija ir kartu keisti poziiir { mokiniy, turin-
¢iy vidutiniy specialiyju ugdymosi poreikiy, ugdymo realybg.

Mokytoju veiklos orientacija 1 mokiniy poreikius ir pozityvius ge-
béjimus, funkcinio matematinio rastingumo ugdymo didaktika, sékmes
situacijy matematinio ugdymo proceso metu konstravima ir ugdomosios
veiklos planavimas kartu su ugdytiniais leido mokiniams patirti sékme,
kéle mokymosi motyvacija. Sie veiksniai 1émé ne tik mokymosi rezultaty
pageréjima, kuris buvo pastebétas pakartotino testavimo, atlikto veiklos
tyrimo pabaigoje, metu, bet ir padidéjusi saves vertinima.

Plétojami mokinio ir jo Seimos igalinimo procesai aktyvinant lygia-
vert dalyvavima funkcinio matematinio rastingumo ugdyme, stiprinant
individualy potenciala, tobulino tarpasmeninio bendravimo ir mokymosi
veikiant gebéjimus, skatino atsakomybg uz savo veiklas, inicijuojant ben-
dradarbiavimu gristas veiklas.

Visi mokytojai, kurie dalyvavo veiklos tyrime, ne tik pagerino moki-
niy funkcinio matematinio rastingumo ugdymo praktika, bet ir patobuli-
no savo profesines kompetencijas, kadangi vyko susitikimai - diskusijos,
kuriy metu buvo gilinamasi i mokiniy, turin¢iy vidutiniy specialiyjy ugdy-
mosi poreikiy funkcinio matematinio rastingumo ugdymo teorija, disku-
tuojama, aptariamos iskylancios problemos, dalinamasi igyta patirtimi.
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Disertacinio tyrimo rezultaty aprobavimas
Disertacijos tema paskelbtos publikacijos recenzuojamuose periodiniuo-

se leidiniuose:

1.

Toméniené, L. (2014). Development of Functional Mathematical Literacy
of Pupils with Moderate Special Educational Needs. SOCIAL WELFARE
INTERDISCIPLINARY APPROACH, 4 (1), 96-108. ISSN 2029-7424.
Toméniené, L. (2013). Research on Functional Mathematical Literacy of
Pupils with Moderate Special Educational Needs Learning in Mainstream
Schools. SOCIAL WELFARE INTERDISCIPLINARY APPROACH, 3 (1),
114-126. ISSN 2029-7424.

Toméniené, L. (2011). Peculiarities of the Application of the Knowledge
of Mathematics in Real-life Situations and Solving Problems in Case of Se-
nior form Students Having Moderate Special Needs. SOCIAL WELFARE
INTERDISCIPLINARY APPROACH, 1(2), 66 — 76. ISSN 2029-7424.

Straipsniai recenzuojamoje uzsienio tarptautinés konferencijos medzia-

goje:

1.

Baranauskiené, 1., Toméniené, L. (2013). Modelling of the System of the
Development of Functional Mathematical Literacy in Students Having
Moderate Special Educational Needs in Practice: Pedagogues® Approach.
Sabiedriba, Integracija, izglitiba: Society, Integration, Education. Pro-
ceedings of the international Scientifical Conference. Vol. II. Rézekne:
Rézeknes Augstskola, 137-149.ISSN 1691-5887.

Baranauskiené, 1., Toméniené, L. (2012). Development of Functional
Mathematical Literacy of Students Having Moderate Special Educational
Needs: Approach of Pedagogues from Vocational Rehabilitation Centres.
Sabiedriba, integracija, izglitiba: Starptautiskas zindatniskas konferences
materiali, 2012.gada 25.-26.maijs. 11 dala. Rézekne: Rézeknes Augstsko-
la, 31-45.1SSN 1691-5887.

Toméniené, L. (2010). Pecularities of Solutions of Complicated Tasks in
the Aspect of Developing Social Skills. KOREN(i)E KULTURYI. Zbornik
vedeckych $tudii, Helena Balintova, Janka Palkova. 2010, 199-207.ISBN
978-80-8083-982-6.

Straipsniai recenzuojamoje Lietuvos konferencijos medziagoje:
Juodikyté, S., Toménieneé, L. (2014). Mokymo(si) metody taikymo ga-
limybés ugdant mokiniy, turinéiy specialiyju ugdymosi poreikiy, mate-
matinj rastinguma. Pagalbos mokiniui teikimas mokant(is) matematikos /
informatikos: galimybés, patirtis, perspektyvos. 11-osios matematikos ir
informaciniy technologiju mokytoju respublikinés metodinés-praktinés
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konferencijos straipsniy leidinys. Siauliai, 27-29. ISBN 978-9955-928-
92-8.

. Toméniené, L., Zurauske, I, Piguleviciate, D. (2014). Skirtingy gebéjimy
turin¢iy mokiniy matematikos mokéjimo mokytis kompetencijos vertini-
mas. Pagalbos mokiniui teikimas mokant(is) matematikos/ informatikos:
galimybeés, patirtis, perspektyvos. 11-osios matematikos ir informaciniy
technologiju mokytojuy respublikinés metodinés-praktinés konferencijos
straipsniy leidinys. Siauliai, 57-60. ISBN 978-9955-928-92-8.

. Toméniene, L. (2011). Matematikos ugdymo turinio individualizavimas
specialiyjy poreikiy mokiniams atnaujinty bendryjy programy kontekste.
Matematikos ir informaciniy technologijy ugdymo turinio individualiza-
vimo ir diferencijavimo bei integravimo su kitais mokomaisiais dalykais
praktika atnaujinty bendryjy programy kontekste. 8-osios matematikos ir
informaciniy technologiju mokytoju respublikinés mokslinés metodinés-
praktinés konferencijos straipsniy leidinys. Siauliai, 17-20. ISBN 978-
9955-928-60-7.

. Toméniené, L., Piguleviéitité, D., Skrebiené, 1. (2011). Specialiyjy ugdy-
mosi poreikiy turin¢iy mokiniy gyvenimisky jgiidziy ugdymas matemati-
kos pamokose. Mokymosi motyvacijq skatinantys veiksniai: Tarptautinés
mokslinés metodinés-praktinés konferencijos medziaga. Siauliai: Lucili-
jus, 148-156.ISBN 978-9955-32-121-7.

. Baranauskieng, 1., Toméniené, L. (2010). Funkcinio matematinio rastin-
gumo ugdymas kaip sudedamoji specialiyjy poreikiy mokiniy ikiprofesi-
nio rengimo dalis. Specialioji pedagogika: nuo defektologijos iki inkliuzi-
nés pedagogikos: tarptautiné moksliné konferencija: stendiniy pranesimy
santraukos (p. 16-18) [elektroninis isteklius, CD-ROM]. Siauliai: V3]
Siauliy universiteto leidykla. ISBN 978-609-430-038-7.

Straipsniai kituose recenzuojamuose leidiniuose:

. Toménien¢, L.(2012). Pedagogues’ Insights about the Organization of the
Development of Functional Mathematical Literacy of Students Having
Moderate Special Educational Needs in Mainstream School. Journal of
Exceptional People. Olomouc: Palacky University. Vol. 1, Nr. 1, 71-88.
Prieiga per interneta: <http://jep.upol.cz/2012/Journal-of-Exceptional-Pe-
ople-volumel-numberl.pdf>.

. Toméniené, L., Jankauskaite, S. (2012). Informaciniy technologijy taiky-
mas matematikos pamokose ugdant specialiyju poreikiy mokinius. /nfor-
maciniy komunikaciniy technologijy taikymas individualizuojant ugdy-
mq skirtingy gebéjimy vaikams. Mokslo straipsniy rinkinys (el. forma).
Siauliai: Lucilijus, 35-44. ISBN 978-9955-32-184-2.
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. Toménien¢, L. (2010). Specialiyjy ugdymosi poreikiy turin¢iy mokiniy
mokymo ir mokymosi igidziy formavimas, mokymosi motyvacijos ir ak-
tyvumo skatinimas, itraukiant juos mokymosi procese i bendraamziy gru-
pes. Specialiyjy poreikiy turinciy vaiky ugdymo bendrojo lavinimo mokyk-
lose metodika. Sud. Baranauskiené, 1., GeleZiniené, R., Toméniené, L.,
Vasiliauskiené, L., Valaikiené, A. Metodiné priemoné lietuviy, norvegy
ir angly k. Siauliai, 14-28, 73-77, 92-106, 166-180, 229-234. ISBN 978-
609-430-029-5.

. Tomenunene JI. (2010). 3HaueHune (QyHKIMOHAIBLHON MaTeMaTHYEeCKOU
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u cpedcmea peabunumayuu B00etl ¢ OZPAHUYEHHBIMU B03MONCHOCMAMU
(UTCP-2010).Tpymsl mepBoii Me:KayHApOIHON KoH(pepeHImu. MockBa,
118-126. ISBN 978-5-9799-0026-1.

Disertacijos tema vesti mokymai, skaityti pranesimai pedagogams:

. 2014 m. rugséjo 26-27 d. stendinis pranesimas ,,Pedagogu izvalgos apie
specialiyjy ugdymosi poreikiy turin¢iy mokiniy funkcinio matematinio
raStingumo ugdymo organizavima inkliuzin¢je mokykloje®, pristatytas
tarptautinéje konferencijoje ,,Mokytojo ugdymas inkliuzinei mokyklai®;

. 2014 m. birzelio 17 d. pranesimas Panevézio rajono pedagogams ,,Mate-
matikos pratybos 7-8 klasiy silpniau besimokantiems mokiniams®;

2014 m. birzelio 12 d. pranesimas Siauliu bendrojo ugdymo mokykly
specialiesiems pedagogams ,,Matematikos mokomoji priemoné 8 klasés
mokiniams ,,A$tuntoko matematika“;

. 2014 m. geguzés 20 d. praneSimas ,,Matematinio rastingumo ugdymas
kaip sudedamoji mokiniy socialiniy kompetencijy ugdymo dalis®, prista-
tytas respublikinéje metodinéje-praktinéje konferencijoje ,,Mokiniy socia-
liniy kompetencijy ir kritinio mastymo ugdymas®;

. 2014 m. balandzio 16 d. pranesimas ,,Itraukiojo ugdymo kaip ugdymo, at-
liepiancio skirtingus mokiniy ugdymo(si) poreikius, aspektai®, pristatytas
Siauliy ,,Ringuvos* specialiosios mokyklos metodinéje dienoje;

. 2014 m. balandzio 2 d. pranesimas ,,Mokiniy, turinéiy specialiyjy ugdy-
mosi poreikiy, sékmingo matematinio rastingumo ugdymo(si) galimybés
bendrojo lavinimo mokyklos 7-8 klasése®, pristatytas metodin¢je dieno-
je savivaldybiy matematikos mokytoju metodiniy biireliy pirmininkams
,,Metodinés medziagos naudojimo galimybés®;

. 2013 m. rugséjo 25 d. apskrito stalo diskusija su Siauliy bendrojo ugdy-
mo mokykly specialiaisiais pedagogais ,, Vidutiniy specialiyju ugdymosi
poreikiy turiné¢iy mokiniy funkcinio matematinio rastingumo ugdymo ga-
limybés bendrojo ugdymo mokykloje*;
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2013 m. birzelio 11 d. seminaras Pakruojo rajono pedagogams ,,Ugdymo
turinio pokyc¢iy itaka vaiko individualiai raidai‘;

2013 m. kovo 26 d. ir geguzés 21 d. seminarai Panevézio bendrojo ugdy-
mo mokykly mokytojams ,,Specialiojo ugdymo(si) organizavimas pritai-
kant Bendrasias programas®;

2012 m. gruodzio 4 d. paskaita Siauliy miesto bendrojo ugdymo mokykly
specialiyjy pedagogu metodinio biirelio nariams ,,Mokiniy, turin¢iy spe-
cialiyjy ugdymosi poreikiy, matematinio rastingumo ugdymo aktualijos:
Lietuvos ir Cekijos patirtys*.

Matematikos mokomuyjy, metodiniy priemoniy rengimas:
Toméniené, L. (2014). AStuntoko matematika. Pratyby sasiuvinis. Specia-
liyjy ugdymosi poreikiy turintiems mokiniams. Vilnius: Ugdymo plétotés
centras. ISBN 978-609-95660-1-6.
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