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INTEGRATING TECHNOLOGY INTO CONTEXTUAL
MATHEMATICS EDUCATION TO ENHANCE
FUNCTIONAL LITERACY

This article examines the impact of contextual learning on the
development of functional literacy of 5th grade students. The main purpose
of the study was to identify the effectiveness of contextual tasks aimed at
various spheres of life in improving the level of mathematical literacy and
critical thinking among schoolchildren. The introduction of tasks related
to personal, social, professional and scientific contexts has shown its high
effectiveness.

When developing contextual tasks, special attention was paid to
such aspects as personal, social, professional and scientific. Repeated
diagnostics after the implementation of these tasks showed a significant
improvement in the level of functional literacy of students. The average
scores in all contexts have increased significantly, which indicates an
increase in skills in budget management, planning, organizing social
projects, developing business plans and conducting scientific research.

The results of the study emphasize the need to continue working in
this direction, expand the range of contextual tasks and conduct regular
diagnostics. The information gathered can be utilized to create fresh
curricula and initiatives that will help kids’ functional literacy grow. As a
result, incorporating contextual assignments into the curriculum enhances
learning and equips students to handle challenges that arise in the real
world.
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Introduction

Functional literacy is growing more and more significant in today’s world
since it encompasses the capacity to use learned information and abilities in
practical contexts. This is especially important in mathematics education, where
traditional teaching methods are often not effective enough to prepare students
to solve practical problems. Understanding formulas and algorithms is only one
aspect of functional literacy in mathematics; another is the capacity to evaluate,
understand, and apply mathematical material in a variety of real-world contexts
[1]. Traditional mathematics education often focuses on theoretical knowledge,
leaving aside their practical application. This leads to the fact that students can
successfully solve learning tasks, but have difficulty trying to use their knowledge
in real situations. The lack of a practical focus makes mathematics difficult for
students [2].

The PISA research aims to measure the quality of education determined by
basic skills at the current stage of society’s development [3]. The information
and skills that students need to fully function in real life are represented by their
functional literacy level, which is represented by their global competencies in
reading, math, and natural science literacy [4]. A person with functional literacy,
according to A.A. Leontiev, is able to use the knowledge, abilities, and skills
they have consistently developed throughout their life to tackle the widest range
of problems in social relationships, communication, and human activities [5].

In this sense, it is essential to use both mathematical tasks that focus on the
application of subject knowledge and special tasks like practice- and education-
oriented tasks that support the development of metasubject results of mathematics
instruction [6]. The development of mathematical literacy as a part of functional
literacy at the school level is based on these findings. Contextual functional
tasks are a type of system of specific contextual tasks that have transdisciplinary,
practical, and practice-oriented content [7].

We define the content of contextual tasks according to the types of activities
that were studied in the PISA study under the general heading of mathematical
literacy (Table 1).
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Table 1 — Task performance in the contextual functional task system categorized
by mathematical literacy activity types

The purpose of the activities is to complete contextual tasks using various
math literacy exercises
Formulate To apply Interpret
o . . applying mathematical | The results and the
Finding out if a scenario pPPlyIng o . .
. . principles, definitions, | mathematical solution
presented in a text in a .
. theorems, and are examined.
number of different formats . . .
. attributes of objects An evaluation of
(verbal, symbolic, or . ..
L to solve issues and the results in light
pictorial) can be represented . .
. . bolster findings. of the provided
in a mathematical language. . .
- Creating circumstances.
- To define known and . .
. mathematical Interpretation
unknown ratios and . .
models (equations, (correlation) of the
numbers. . o .
. . inequalities, and their | results based on the
Determine the connections . .
. systems) from real- given circumstance
and links between unknown o
o world situations. and the needs.
and known quantities. . .
Collecting the Argumentation
Analyze and understand the . .
oo . necessary information, (defense of
situation that resulted in the . .
R . particularly when confirmation or
problem’s mathematical . .
. using graphs, denial) based on
formulation and the . .
. diagrams, and the aforementioned
approach taken to solve it. . .
geometric models scenario

In a contextual task, all variants of text formats can be used, in the sequence
and amount that the teacher determines, depending on the situation considered
in the lesson and the educational area to which the content of the task relates [8].

As noted by A. E. Abylkasymova, for the purposes of the curriculum in
subjects of the natural and mathematical direction in secondary school, it is shown
that in order for students to become literate citizens, it is necessary to ensure
the development of the ability to perceive, understand, analyze and summarize
scientific information [9]. Also in the article «Contextual mathematical tasks as a
means of developing students’ functional literature in school mathematics course»
A.E. Abylkasymova and N. Akperova analyze the historical evolution of advanced
national systems of mathematical education from the point of view of integrating
a practice-oriented contextual approach into them [10].

According to Sh. M. Shinshina, it is crucial that the substance of the
tasks included in textbooks get the majority of attention in the formation and
development of functional literacy.
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A comparative research of curricula and textbooks with updated content was
undertaken by Tulegenov Sh. B. and Isaeva Zh. K. It was found that the study
assignments in textbooks only relate to specific learning goals and do not aim to
develop critical skills and competences.

Materials and methods

This study aims to determine how well contextual tasks contribute to fifth-
grade students’ functional literacy development during math classes. In order to
accomplish this goal, a variety of tools and techniques were employed, such as a
comparative study of contextual tasks utilized in other nations, an assessment of
students’ functional literacy levels at the moment, and the creation and evaluation
of contextual tasks meant to foster this literacy. Contextual tasks from educational
programs and methodological resources from nations including Finland, Singapore,
Canada, and Australia served as the study’s foundation. These nations were chosen
because of their excellent results on international functional literacy tests, such
PISA. The tasks included examples related to real life situations requiring the use
of mathematical knowledge and skills. To diagnose the level of functional literacy
of 5th grade students, test tasks were developed, including questions of varying
complexity, aimed at testing students’ ability to apply mathematical knowledge
in the context of everyday life. The author’s contextual tasks have also been
developed, focused on specific educational goals and needs of students, taking
into account the cultural and social characteristics of the region.

Results and discussion

A comparative analysis of contextual tasks used in the educational systems
of Finland, Singapore, Canada and Australia has revealed several key features.
In Finland, tasks are often related to everyday situations, such as family budget
planning or energy consumption analysis. For example, one of the tasks asked
students to calculate how much electricity a house consumes in a month. They
received data on monthly electricity consumption over the past six months and
had to calculate the average energy consumption, compare it with last month’s
consumption and identify trends. In Singapore, contextual tasks focus on the use
of mathematical models to solve practical problems. One of the tasks involved
analyzing traffic data in the city and developing proposals for traffic optimization.
The students received data on the average speed of traffic, the number of cars on
different road sections and the time of congestion. They were asked to build graphs,
draw conclusions based on statistical data and propose measures to improve the
traffic situation. In Canada, the emphasis is on environmental and social aspects.
Tasks are often associated with the analysis of data on the state of the environment
or demographic changes. For example, the task could ask students to calculate
the impact of various factors on the level of river pollution by analyzing data on
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emissions from factories, population and precipitation levels. Australian tasks are
often associated with cultural and historical contexts [16]. For example, one of
the tasks proposed to calculate the area of the territory used for various purposes
in a historical settlement and compare this data with the current ones.

Next, the diagnosis of functional literacy in mathematics lessons was carried
out. Fifth-grade students’ functional literacy levels were evaluated to find out how
well they could now apply their mathematical knowledge in real-world situations.

Test assignments were developed as part of the diagnostic procedure to
see how successfully students applied their mathematical skills in real-world
scenarios. The challenges were created to address a range of functional literacy
topics, including problem solving in real-world scenarios, handling data, arithmetic
operations, and critical thinking. The test consisted of five tasks of varying
difficulty covering key aspects of mathematical literacy.

The diagnosis was carried out on a sample of 15 5th grade students. The test
results are presented in the table below (Table 2):

Table 2 — Distribution of students by levels

The level of functional literacy Scores Number of students
Low 20-29 5
Average 30-39 7
Tall 40-50 3

The test results indicated that kids’ functional literacy levels differ. 46 was
the highest total score, and 21 was the lowest. The majority of students struggle
with assignments that call for using their mathematical skills and critical thinking
to address real-world situations. The average overall grade score was 34, which
indicates the need to improve teaching methods and make more active use of
contextual tasks for the development of functional literacy.

Therefore, the diagnosis validated the necessity of creating and implementing
fresh instructional strategies and materials meant to help students become more
functionally literate. These results became the basis for further work on the creation
of contextual tasks and their testing in the educational process.

New contextual tasks covering the four primary domains of personal, social,
professional, and scientific contexts have been created in order to enhance the
functional literacy of fifth-grade pupils. These tasks are aimed at developing
various aspects of mathematical literacy and critical thinking, which contributes
to a more effective assimilation of knowledge and its application in real life.

In the tasks of the personal context, the emphasis was on the development of
personal finance management, planning and decision-making skills. These tasks
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should help students understand how to apply mathematical knowledge to solve
everyday problems and plan personal time and budget.

A task. Students are invited to plan a family trip to the Almaty Mountains
for three days. They need to choose a route, calculate the cost of transport,
accommodation, food and entertainment, keeping within the budget of 150,000 tenge.

Questions:

1. If renting a car for three days costs 30,000 tenge, and gasoline costs 10,000
tenge, how much will be left for accommodation, food and entertainment?

2. If staying in a guest house costs 20,000 tenge per night, how much money
can be spent on food and entertainment per day?

3. What amount can be allocated for each of the three days, if you plan to
spend 30,000 tenge on food for the entire period, and the remaining money for
entertainment?

Tasks in a social context are aimed at developing teamwork, planning and
resource management skills in public and social projects. They help students
understand how to apply mathematical knowledge to improve society and solve
social problems.

A task. Students are encouraged to organize a charity marathon to raise money
for a local animal shelter. They need to calculate the costs of organizing the event
and provide for fees from participants.

Questions:

1 If equipment rental and track preparation costs 50,000 tenge, and promotional
materials cost 20,000 tenge, how much money do you need to collect from
participants to cover these costs and raise another 100,000 tenge for the shelter?

2 If participation in the marathon costs 5,000 tenge, how many participants
do you need to attract in order to achieve this goal?

3 What additional events can be organized at the marathon to raise more
money?

The tasks of the professional context focus on the development of entrepreneurial
and business skills, as well as on understanding the basics of economics and finance.
These tasks should help students prepare for real professional activities by applying
mathematical knowledge to solve business problems.

A task. Students are encouraged to develop a business plan for a home bakery.
They need to calculate the cost of equipment and ingredients, set the price for
baking and plan marketing.

Questions:

1 If the cost of equipment is 100,000 tenge, and the cost of ingredients is
50,000 tenge, how much do you need to earn to cover these costs and make a
profit of 50,000 tenge?
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2 If one unit of baking is sold for 500 tenge, how many pastries do you need
to sell to achieve this goal?

3 What are the marketing Can strategies be used to attract more customers
and increase sales?

The tasks of the scientific context are aimed at developing research and
analytical skills, the ability to work with data and conduct experiments. They
help students understand how to apply mathematical and scientific knowledge to
solve real scientific problems.

A project. Students are urged to look into the water quality of the nearby
river. They must collect samples, evaluate the findings, and offer suggestions in
order to improve the water’s quality.

Questions:

1 What equipment should be purchased for water analysis if the budget is
30,000 tenge and the cost of one test kit is 5,000 tenge?

2 If you need to analyze water at 5 different points of the river, how many
test kits will be required and what will be the budget balance?

3 What measures can be proposed to improve water quality based on the
data obtained?

After the introduction of new contextual tasks, a re-diagnosis of the functional
literacy of 5th grade students was carried out. The results of repeated diagnostics
showed a significant improvement in the level of functional literacy of students.

Conclusion

The introduction of contextual tasks aimed at various aspects of life has
significantly increased the level of mathematical literacy and critical thinking
among students. The introduction of contextual tasks has shown its effectiveness,
however, for the further development of functional literacy, it is necessary to
continue working in this direction. It is recommended to expand the range of
contextual tasks, include new, more complex and multi-level tasks, as well as
regularly conduct diagnostics to assess student progress.
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Koumexcmix mancoipmanapovl o3ipiey kesinoe dcexe, oleyMemmik,
KociOu dicone 2vlablMu acnekminepee epexkuie nazap ayoapuiiovl. Ocbl
MancelpmManiapovl OpbiH0d2aHHAN KeuiH Kaumaiama OuazHoCmuKd
OKYUBIIAPObIH (PYHKYUOHALOBIK CAYAMMUbLIbIK OeH2eUIHIH eddyip
arcakcapeanvin kopcemmi. bapnvik xonmexcmezi opmawa 6anrnoap
aumapnvikmati ocmi, Oy 0100xcemmi 6acKapy, HCoCnapiay, djieymemmix
2HC0OANAPObI YUBIMOACIBIPY, OUZHEC-ICOCIAPAAPObL I3IPILEY HCOHE SbLIbLMU
3epmmeynep JHcypeizy 0a20blIaAPbIHbIY APMKAHbIH KOPCemeoi.

3epmmey nomuoicenepi ocel bazblmmazvl HCYMbICHbL HCAT2ACTBIPY,
KOHMEKCMIK MAancelpmaniap aykKvlMblH KeHeumy dHcoHe ducylieni
OUASHOCIUKA JCYP2i3y Kadicemminiein kopcemeoi. AnvlH2an mMoiimemmep
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OKYWbLIAPObIY (PYHKYUOHANOBIK CAYammubLibleblH 00aH dpi oamvlmyad
0azblMmmanzam Hcana 0Ky Mamepuardapsl MeH 6az0apramanapvlt d3ipiey
yutin navoanausiiybt Mymkin. Ocvliaiuia, oKy yoepiciHoe KOHMeKCmiK
Mancelpmanapovl Koaoamy 6inim 6epy candacvli icakcapmyaa JdcoHe
cmyoeHmmepOi HaKmvl OMIPIIK Mocenelepoi commi uteutyee 0ablHoayaa
bIKNANL emeoi.

Kinmmi co3oep: konmexcmix oKbimy, hyHKYUOHANObIK CAYammblibIK,
MAMeMamuKanblk cayammuliblK, ColHU MypablOan Ollay, KOHMeEKCMIK
manculpmanap, oKy mancuipmanap.

*H. K. Axnepog’, E. A. Tyaxoé’, A. K. Apoabaesa’

123K a3axCKHii HAIMOHAIBHBIN TTearorn4eCcKuil yHUBEPCUTET UMeHH Abasi,
Pecny6iinka Kaszaxcran, r. AjMaThbl

Iocrymuno B penakiuro 03.08.24.

INoctymuno ¢ ucnpasnenusmu 03.12.24.

IIpunsTo B neuars 02.02.25.

UHTETPALIMSI TEXHOJIOT W B KOHTEKCTHOE
OBYUYEHUWE MATEMATUKMU JJI51 IIOBBIINEHUSA
®YHKIMOHAJBHOM TPAMOTHOCTH

B oannoii cmamve paccmampusaemcs ausHue KOHMEKCMHO20
00yuenust Ha pazgumue YHKYUOHATLHOU SPAMOMHOCIIU YHAUUXCs 5 Kiacca.
OcHOBHOUL Yenblo ucciedosanusi bvlio onpedeieHue 3poexmusHocmu
KOHMEKCMHbIX 3A0aHUll, HANPAGLEHHbIX HA PA3TUYHbIE Cepbl JHCUHU, 6
NOBbIUEHUY YPOBHS MAMEMAMUYECKOT SPAMOMHOCTU U KPUMUYECKO20
MblWAEeHUs. WKOIbHUKOS. Buedpenue 3adau, c6a3aHHbIX ¢ TUYHBIM,
COYUATLHBIM, NPOPECCUOHATLHBIM U HAYYHBIM KOHMEKCMAaMU, NOKA3AL0
CB0I0 BbICOKYIO P PEKMUBHOCIb.

Ipu paspabomke KOHMEKCMHBIX 3a0ay 0CODOE GHUMAHUE YOETAIOCH
JUYHBIM, COYUATbHBIM, NPODECCUOHATLHBIM U HAYYHBIM ACNEKMAM.
Tocne gvinonnenust smux 3a0anuii NOGMOPHAS OUACHOCMUKA NOKA3AId
3HauUmMenbHoe YaydueHue YpoGHs (QYHKYUOHANbHOU 2PAMOMHOCMU
yuawuxcs. Cpeonue 6anibl 80 6CEX KOHMEKCMAX 3HAYUMENLHO 8bIPOCU,
umo ceudemenbemayem ob yeeauieHuU Hagblkog ynpagieHus 0100Jcemom,
NAAHUPOBAHUSL, OPLAHUAYUU COYUATLHBIX NPOEKMO8, pa3pabomku busHec-
NNAaHo8 U NPo8edeH sl HaAYYHbIX UCCIe008aAHUL.

Peszyromamor uccnedosanus nokaswieaiom, ymo paboma 6 3mom
HANpagieHuu OO0ANCHA NPOOONAHCAMBCA, d MAKICE PACUUPSAMbCS
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CREKMpP KOHMEKCMHbIX 3a0ay U NPOGOOUNb CUCHIEMHYIO OUASHOCHIUKY.
Honyyennvle dannvie mocym 6Obimb UCHONBLI0BAHBL OISl CO30AHUS HOBbIX
VUEOHbIX MAMepuailos u npocpamm, HANPAaAsieHHbIX Ha OdlbHeliuee
pazeumue QyHKYUOHATbHOU 2pamomHuocmu yuawuxcs. Taxum o6pazom,
UCRONb308AHUE KOHMEKCMHBIX 3A0aHUll 8 Y4eOHOM npoyecce nosvliiaem
Kauecmeo obpazoeanust U 20MoSUm YHauuxcs K YCHeUHOMY PeueHuo
peanvhblx npobuem.

Kuiouesvie crosa: xonmexkcmuoe obyuenue, QYHKYUOHATbHAS
2PAMOMHOCMb, MAMEMAMUYECKAS 2PAMOMHOCHb, KPUMUYECKOe
MblUdleHue, KOHMeKCMHbLe 3a0anusl, Y4eOHble 3a0aHUsL.
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