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UPDATING THE CONTENT OF PRIMARY 
EDUCATION: DIGITAL LITERACY, ARE WE READY FOR 

CHANGES?

Abstract. The article discusses the process of readiness of primary school 
teachers to teach the subject “Digital Literacy”. The authors analyzed the 
role and significance of digitalization at the present stage, the need for its 
formation with the beginning of systemic education at school. The features 
of its use in education during the coronavirus pandemic are revealed. The 
essence of the concept of “digital literacy” is defined as the ability to safely 
and properly manage, understand, integrate, exchange, evaluate, create 
and access information using digital devices and network technologies to 
participate in social life. Based on Alexander, The Disciplined Reading, & 
Learning Research, 2012; Bawden, 2008; Spante, 2018; Stordy, 2015 et al. 
technical, cognitive, and socio-emotional competencies are highlighted in the 
structure of the concept of “digital literacy”. The technical aspect of digital 
literacy includes “the technical and operational skills of students in using 
ICT for learning and in daily activities”. The cognitive dimension includes 
the skills students need to find, evaluate, and create digital information, 
and the ability of students to critically analyze that information. The social-
emotional dimension of digital literacy requires that students be able to 
use ICTs for responsible communication, collaboration and other learning-
related social purposes. Based on the analysis of the order of the Minister of 
Education and Science of the Republic of Kazakhstan dated November 27, 
2020 No.496 and the standard curriculum “Information and Communication 
Technologies”, the content of the discipline “Digital Literacy” was analyzed. 
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The results of a survey of 17 teachers of the elementary school Communal 
state institution No. 15 of the Almaty Department of Education (perceptions 
of digital literacy and readiness to teach this academic subject) and students 
of the Kazakh Women’s Pedagogical University (skills for digital literacy) 
are presented. The results of the survey revealed a number of problems in 
the development of competencies in the field of computational thinking and 
robotics and the need to improve their own skills in the field of computer 
design and working with the Internet. Special attention should be paid to 
the methodology of teaching programming languages that are difficult for 
younger students. Questions about the expected results for each section by 
class remain unresolved. The reasons are determined and recommendations 
are developed for the development of digital literacy among future primary 
school teachers in terms of professional training.

Key words: digitalization of the world, digital culture, digital literacy, 
criteria for digital literacy, information and communication technologies, 
subject “Digital literacy”, professional training, future primary school teacher.
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ОБНОВЛЕНИЕ СОДЕРЖАНИЯ НАЧАЛЬНОГО ОБРАЗОВАНИЯ: 
ЦИФРОВАЯ ГРАМОТНОСТЬ, ГОТОВЫ ЛИ МЫ К 

ПЕРЕМЕНАМ?

Аннотация. В статье рассматривается процесс готовности 
учителей начальных классов к преподаванию учебного предмета 
«Цифровая грамотность». Авторами проанализирована роль и 
значимость цифровизации на современном этапе, необходимость ее 
формирования с началом системного обучения в школе. Раскрыты 
особенности ее использования в образовании в период пандемии 
коронавируса. Определена сущность понятия «цифровая грамотность» 
как способность безопасно управлять, понимать, интегрировать, 
обмениваться, оценивать, создавать информацию и получать доступ 
к ней с помощью цифровых устройств и сетевых технологий для 
участия в социальной жизни. На основе исследований Alexander, The 
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Disciplined Reading, & Learning Research, 2012; Bawden, 2008; Spante, 
2018; Stordy, 2015 et al. в структуре понятия «цифровая грамотность» 
выделены технологические, когнитивные, социально-эмоциональные 
компетенции. Технологический аспект цифровой грамотности 
включает в себя «технические и операционные навыки учащихся по 
использованию ИКТ для обучения и в повседневной деятельности». 
Когнитивное измерение включает в себя навыки, необходимые 
учащимся для поиска, оценки и создания цифровой информации, а также 
способности учащихся критически анализировать эту информацию. 
Социально-эмоциональное измерение цифровой грамотности 
требует, чтобы учащиеся могли использовать ИКТ для ответственного 
общения, совместной работы и других социальных целей, связанных 
с обучением. На основе анализа приказа Министра образования и 
науки Республики Казахстан от 27 ноября 2020 года №496 и типовой 
учебной программы «Информационно-коммуникативные технологии» 
проанализировано содержание дисциплины «Цифровая грамотность». 
Представлены результаты анкетирования 17 учителей начальной школы 
Коммунального государственного учреждения №15 Департамента 
управления образования города Алматы (представления о цифровой 
грамотности и готовности к преподаванию данного учебного предмета) 
и обучающихся Казахского женского педагогического университета 
(навыки цифровой грамотности). Результаты анкетирования вскрыли ряд 
проблем в развитии компетенций в области вычислительного мышления 
и робототехники и необходимость совершенствования собственных 
навыков в области устройства компьютера и работы с Интернет. 
Необходимо уделить внимание вопросам методики преподавания 
сложных для младших школьников языков программирования. 
Нерешенными остаются вопросы и к ожидаемым результатам по 
каждому разделу по классам. Определены причины и разработаны 
рекомендации по развитию цифровой грамотности у будущих учителей 
начальных классов в условиях профессиональной подготовки.

Ключевые слова: цифровизация мира, цифровая культура, цифровая 
грамотность, критерии цифровой грамотности, информационно-
коммуникативные технологии, учебный предмет «Цифровая 
грамотность», профессиональная подготовка, будущий учитель 
начальных классов.
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БАСТАУЫШ БІЛІМ МАЗМҰНЫН ЖАҢАРТУ: ЦИФРЛЫҚ 
САУАТТЫЛЫҚ, ӨЗГЕРІСКЕ ДАЙЫНБЫЗ БА?

Аннотация. Мақалада бастауыш сынып мұғалімдерінің «Цифрлық 
сауаттылық» пәнін оқытуға дайындық процесі қарастырылған. 
Авторлар қазіргі кезеңдегі цифрландырудың рөлі мен маңызын, 
оны мектепте жүйелі білім берудің басталуымен қалыптастыру 
қажеттілігін талдаған. Оны коронавирустық пандемия кезінде білім 
беруде қолдану ерекшеліктері анықталды. «Цифрлық сауаттылық» 
ұғымының мәні әлеуметтік өмірге қатысу үшін цифрлық құрылғылар 
мен желілік технологияларды пайдалана отырып, ақпаратты қауіпсіз 
және дұрыс басқару, түсіну, біріктіру, алмасу, бағалау, құру және оған 
қол жеткізу қабілеті ретінде айқындалады. Александр негізінде, The 
Disciplined Reading, & Learning Research, 2012; Бауден, 2008; Спанте, 
2018; Сторди, 2015 және т.б. «цифрлық сауаттылық» ұғымының 
құрылымында техникалық, когнитивтік және әлеуметтік-эмоционалдық 
құзыреттіліктер ерекшеленген. Сандық сауаттылықтың техникалық 
аспектісі «оқушылардың АКТ-ны оқуда және күнделікті іс-әрекетте 
пайдаланудағы техникалық және операциялық дағдыларын» қамтиды. 
Когнитивті өлшем студенттерге цифрлық ақпаратты табу, бағалау және 
құру дағдыларын және студенттердің сол ақпаратты сыни тұрғыдан 
талдау қабілетін қамтиды. Цифрлық сауаттылықтың әлеуметтік-
эмоционалдық өлшемі студенттерден жауапты қарым-қатынас, 
ынтымақтастық және оқуға қатысты басқа да әлеуметтік мақсаттар 
үшін АКТ-ны пайдалана алуын талап етеді. Қазақстан Республикасы 
Білім және ғылым министрінің 2020 жылғы 27 қарашадағы №496 
бұйрығын және «Ақпараттық-коммуникациялық технологиялар» 
үлгілік оқу жоспарын талдау негізінде «Цифрлық сауаттылық» пәнінің 
мазмұнына талдау жасалды. Алматы қаласы Білім басқармасының 
№15 Коммуналдық мемлекеттік мекемесінің бастауыш сыныптың 17 
мұғалімі (цифрлық сауаттылықты қабылдау және осы академиялық пәнді 
оқытуға дайындық) және Қазақ қыздар педагогикалық университетінің 
студенттері (цифрлық технология дағдылары) сауалнамасының 
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нәтижелері. сауаттылығы) берілген. Сауалнама нәтижелері компьютерлік 
ойлау және робототехника саласындағы құзыреттіліктерді дамытудағы 
бірқатар проблемаларды және компьютерлік дизайн және Интернетпен 
жұмыс жасау саласындағы өз дағдыларын жетілдіру қажеттілігін 
анықтады. Кіші жастағы студенттер үшін қиын бағдарламалау тілдерін 
оқыту әдістемесіне ерекше назар аудару керек. Әр бөлім бойынша 
сынып бойынша күтілетін нәтижелер туралы сұрақтар шешілмей 
қалады. Себептері анықталып, болашақ бастауыш сынып мұғалімдерінің 
кәсіби даярлығы тұрғысынан цифрлық сауаттылығын дамыту бойынша 
ұсыныстар әзірленді.

Түйін сөздер: әлемді цифрландыру, цифрлық мәдениет, цифрлық 
сауаттылық, цифрлық сауаттылық критерийлері, ақпараттық-коммуни-
кациялық технологиялар, «Цифрлық сауаттылық» пәні, кәсіби дайындық, 
болашақ бастауыш сынып мұғалімі.

Introduction. The modern world has entered a new phase of the information 
age associated with the total digitalization of all aspects of social life (Cai et 
al., 2020). How often have we read this text in the headlines of articles or 
heard it from TV screens. However, for the first time we encountered this 
phenomenon one-on-one during the coronavirus pandemic. The situation that 
has arisen has forced teachers to really start developing digital competencies, 
to master digital literacy (Syzdykbayeva et al., 2021). Online learning has 
provided conditions for the continuity of the educational process. Distance 
technologies have made it possible to expand the horizons of students’ 
cognition, the so-called lifelong learning - lifelong learning, as well as its 
individualization based on advanced-learning-technologies - advanced 
learning technologies (Fraillon et al., 2014).

It is difficult to assess the role of digitalization at the present stage, for 
example, when residents were restricted on the Internet due to mass riots 
in the country, it was stupor, congestion, braking. These words very clearly 
define the condition of most people. Most people were at home, without 
access to information.

We could not do anything (literally, we could not work, pay for services, 
buy products, etc., I remember the words of my loved ones: “How dependent 
on we are on the Internet…” Digitalization certainly simplified, improved 
life (Carretero et al., 2017), but only at this moment did we really realize 
how globally integrated it was into our lives, and there will be no other way, 
technologies and digitalization will only increase their potential.

The foundation of the digital culture of the individual is digital literacy 
(List et al., 2020), and it is necessary to form it with the beginning of 
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systematic education at school. Let’s consider the definition of the concept 
and the significance of its formation in primary school age.

A variety of frameworks defining digital literacy and associated constructs 
[e.g., information literacy, Internet and communications technology (ICT) 
literacy, multimedia literacy, 21st century skills] populate the literature 
(Alexander, The Disciplined Reading, & Learning Research, 2012; Bawden, 
2008; Spante, 2018; Stordy, 2015 et al.) drawing together various definitions, 
suggests that digital literacy arises at the intersection of students’ technical, 
cognitive, and socio-emotional competencies. The technical dimension of 
digital literacy includes students “technical and operational skills to use ICT for 
learning and in every-day activities”. The cognitive dimension encompasses 
the skills students need to search for, evaluate, and create digital information 
as well as students’ abilities to critically analyze this information. Finally, the 
socio-emotional dimension of digital literacy requires that students be able 
to use ICTs for responsible communication, collaboration, and other social 
goals related to learning (Alexander, 2012; Bawden et al., 2008; Spante et al., 
2018; Stordy, 2015). 

In a more expansive framework, Eshet-Alkalai considers students’ digital 
literacy to include a set of five, interrelated literacies. These are photo-visual 
literacy, reproduction literacy, branching literacy, information literacy, and 
socio-emotional literacy. Photo-visual literacy refers to students’ skills in 
“reading” or comprehending the graphic and other multimedia information 
that characterizes content on the Internet. Reproduction literacy, or synthesis, 
refers to students’ skills in combining disparate pieces of information to create 
a novel product. Branching literacy refers to students’ skills in navigating 
the range of information available online and is particularly engaged when 
learners try to traverse hypertexts, characterized by their hierarchical or lateral 
linking to one-another. Information literacy refers to the skills involved in 
analyzing and evaluating the variety of information available online and is 
necessary for students to be critical consumers of said information. Finally, 
socio-emotional literacy refers to students’ adherence to online norms for 
collaboration and communication, and the social sharing of information on 
the Internet. In an updating of this framework, Eshet-Alkalai added real-
time thinking as a sixth literacy, corresponding to students’ competencies in 
simultaneously processing a large volume of stimuli, as is done during online 
learning or video game play (Alkali et al., 2004). 

The importance of developing children’s digital literacy is determined 
by their involvement in the digital environment from an early age. While 
parents are going about their business to entertain the child and occupy him 
with something, adults have increasingly begun to resort to the help of digital 
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devices. Since childhood, modern children regularly watch cartoons, videos, 
play online games on their phone or tablet, and with the beginning of school 
they begin to use a computer for school work.

Digital literacy of schoolchildren includes the skills of collecting 
information on the Internet, creating and editing documents, as well as the safe 
use of information (Bekker et al., 2015). The latter is a very important aspect 
of digital literacy, since its development must necessarily be accompanied 
by children’s understanding of the risks and ethical problems associated with 
working with digital information.

As a result of the research, Ard W. Lasonder, Amber Walraven, Hannie 
Gijlers, Noortje Janssen determined that the natural development of digital 
literacy of primary school children occurs slowly and in a spasmodic 
manner. Among the components of digital literacy, the skill of children in 
collecting information on the Internet turned out to be the most developed 
and progressive. While the skills of creating digital information products by 
children showed the least development (Prikaz, 2020).

Materials and methods. According of the Order of the Minister of 
Education and Science of the Republic of Kazakhstan dated November 27, 
2020 No. 496, the subject “Information and communication technologies” 
was changed to “Digital literacy” for 1-4 grades according to the updated 
content (Tipovaıa programma, 2021).

The purpose of studying the subject “Digital literacy” is to provide students 
with basic knowledge, skills and abilities on computer design, presentation and 
processing of information, working on the Internet, computational thinking, 
robotics for the effective use of modern information technologies in practice.

The amount of study load: in the 1st grade is 0.5 hours per week (17 hours), 
from 2-4 grades 1 hour per week (34 hours) in the academic year.

The basic content of the subject “Digital literacy” includes 4 sections: 
“Computer”, “Work on the Internet”, “Computational thinking”, “Robotics”.

The analysis of the standard curriculum for the academic subject 
“Information and communication Technologies” for grades 1-4 of the 
primary education level according to the updated content showed that there 
are no changes in content, only the name of the subject has changed (Tipovaıa 
programma, 2021).

Let’s consider the content of the subject by year (Table 1)
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Table 1. Content of the subject “Digital literacy”
1 grade 2 grade 3 grade 4 grade

Computer
rules of conduct 
in the computer 
science classroom, 
security when 
working on the 
Internet.

computer devices 
(input, output); a set 
of suggestions;
picture editing; 
sound recording and 
playback.

computer devices 
(hot keys); 
working with 
text; presentation 
designer, photo 
processing 
program.

computer devices 
(criteria for a 
strong password; 
working with tables; 
presentation (animation 
of objects; insertion 
of video and sound); 
creation of a video 
clip.

Work on the Internet
the reliability and 
usefulness of the 
information posted 
on the network, the 
risks of unwanted 
contacts on the 
network.

using the browser 
to search for 
information on a 
given topic, data 
exchange between 
applications.

search for a 
fragment of text 
in a document; 
ways to exchange 
information 
online, use 
messengers to 
collaborate on a 
project.

search for files and 
folders on your 
computer; browser 
settings; receiving and 
sending messages.

Computational thinking
linear algorithm, 
interface of the 
Scratch game 
programming 
environment; 
creation, saving of 
the project in the 
game programming 
environment.

branching algorithm, 
the verbal form 
of writing the 
algorithm; character 
creation in the 
built-in graphical 
editor of the game 
programming 
environment.

cyclic algorithm; 
game development 
according to 
a ready-made 
scenario, 
working with 
several scenes 
and characters 
in a game 
programming 
environment.

nested loops, logical 
and comparison 
operators; development 
of the game according 
to its own script.

Robotics
assembling the 
basic model of 
an educational 
robot, loading and 
launching a program 
for the robot, 
moving the robot at 
a given speed, for 
a given number of 
revolutions of the 
wheel.

organizing the 
robot's movement 
according to a 
verbally defined 
algorithm, using 
a touch sensor, 
downloading an 
audio file for the 
robot, presenting the 
created robot to the 
audience.

setting the speed 
and number of 
revolutions of the 
average motor, 
using a cycle 
to organize the 
movement of the 
robot.

light sensor; ultrasound 
sensor.
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As the analysis of the discipline’s curriculum has shown, the content requires 
professional training of a teacher in the field of algorithm and programming. 
In this study, we examine pre-service teachers’ conceptions of digital literacy. 
Our focus on pre-service teachers’ conceptions is motivated by a desire to 
understand how such beliefs may transfer to the instructional choices that 
teachers make in the classroom, with these decisions translating to students’ 
academic experiences with digital literacy. We view such conceptions as the 
origin point for teachers’ decision-making about curriculum, methods, and 
assessment when supporting students’ digital literacy development (Dasgupta 
et al., 2019; Güneş et al., 2018).

Results and discussion. Previously, the educational subject “Information 
and communication technologies” was taught by a teacher with a bachelor’s 
degree in the specialty “Computer Science Teacher”, who has a secondary 
professional (computer science teacher in elementary school) or higher 
education, who has mastered 240 ESTS, has a certificate of National Qualtest. 
However, in Kazakhstan, more than 56% of schools are small, in which there 
are not enough personnel with special education, respectively, this discipline 
is taught by a primary school teacher. Within the framework of Educational 
programs, the future teacher is certainly being trained to master information 
technology technologies (a mandatory component of 5 credits). However, it is 
necessary to clearly distinguish the concepts: to have basic digital literacy and 
to know the methodology of teaching it to younger schoolchildren!

Let’s consider the results of a survey of 17 primary school teachers of MSI 
No. 15 on the list of equipment necessary for the effective conduct of classes 
on the subject “Digital Literacy”.

1. What is digital literacy?
In general, all the answers of primary school teachers were simply related to 

the ability to work on a computer, use modern technologies in the classroom. 
But none of the teachers said digital literacy. After all, the ability to safely 
and properly manage, understand, integrate, exchange, evaluate, create 
information. Another thing is that digital devices and network technologies 
are the means of obtaining information.

2. Do you have basic computer skills?
Answer: all 17 teachers have basic computer literacy, so they have a 

minimum set of knowledge and computer skills, mainly use the Zoom, 
Kundelik, Oqylyq program. Teachers also actively told which platforms and 
information technologies are actively used in the classroom, for example, 
Google Class, Kahoot, Lingualeo, Whiteboard, etc.

3. Are you familiar with the methodological support of the subject “Digital 
Literacy”?

Answer: teachers know that from the 3rd quarter, so at the moment the 



182

Bulletin the National academy of sciences of the Republic of Kazakhstan

subject “Digital literacy” is being introduced in the 1 grade. Familiarization 
with the content of this subject was in August at the pedagogical council of 
the school. A separate teacher has been identified who will teach this subject.

4. Do you know the methodology of digital literacy?
This issue was not sufficiently understood by teachers, by the methodology 

of digital literacy they understood their own computer literacy. After 
our explanation: will you be able to teach younger students, for example, 
computational thinking or robotics, 98% answered no. 2% is 1 teacher 
refrained from answering, explaining that by robotics he understood working 
with LEGO constructors, as in preschool organizations.

5. Which section makes you difficult, in terms of teaching methods? Why?
Answer: the teachers called computational thinking the most difficult 

section, since this section requires special knowledge from the field of algorithm 
and programming. The second most difficult section is “Robotics”, since its 
qualitative organization is primarily related to the availability of robotics kits 
for every junior school student. Knowledge of the robotics methodology and 
the peculiarities of its teaching in children. The implementation of even the first 
section “Computer” with insufficient material support (personal computers 
equipped with a headset; peripherals) of the school causes difficulties. And 
the second section, in the case of a low level of the Internet or its absence, 
causes difficulties in implementing and mastering the content.

6. Does the school have a computer class?
Answer: there are two computer classes in the school, and there are only 

7 parallel classes, in addition, the whole school uses a computer class. This 
causes difficulties in drawing up a class schedule.

7. Does the school have an open access network to ensure data exchange 
between devices and communication between teachers and students with 
broadband Internet access?

Answer: the school has an open 4G Internet access network, but its speed 
varies throughout the school.

We also diagnosed digital literacy skills among future primary school 
teachers (sample of 76 students of Kazakh National Women’s Teacher 
Training University) (Table 2-3).

Table 2. Program for diagnosing the skills most important for digital 
literacy among future teachers

Skill Definition Method
Technology 
Focused

An understanding of digital literacy that is technology 
driven and focused on mastering specific technological 
tools (e.g., computers, Internet use). 

Essay "What is 
digital literacy"
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Digital 
Reading

An understanding of digital literacy that is focused on the 
translation of traditional print literacy to digital contexts and 
all that entails. 

Screen Reading 
Diagnosis

Goal 
Directed

An understanding of digital literacy that is focused on using 
digital tools to accomplish specific tasks. 

Questionnaire, 
diagnosing goal 
setting

Critical Use An understanding of digital literacy that sees it as the 
reflective and evaluative process of using technology and 
reading digitally, to accomplish task goals. 

Test “Everyday 
Reasoning”

Table 3. Categories of open-ended
Skills n %

Technology Focused 31 41
Digital Reading 23 30
Goal Directed 14 18
Critical Use 8 11

Conclusion. The survey revealed the problems faced by current primary 
school teachers. The main one, in addition to the external one (related to 
the improvement of the material and technical component of the computer 
science classroom; improving the quality of the Internet), the issue of training 
personnel to teach this academic subject in case of insufficient personnel, as 
in the example of a small school, remains acute.

The analysis of the Educational program 6B013 Teacher without 
specialization (Obrazovatelnaıa programma, 2019) showed the absence of 
the “Digital Literacy” methodology, of course, urgent development of the 
educational and methodological complex of this discipline is necessary. 
Currently, there is a gap between educational theory and school practice. 
The level of professional training lags behind the requirements and realities 
of school practice. The syllabus content should reflect the studied sections 
of the subject “Digital Literacy”, in particular, it is necessary to develop 
competencies in the field of computational thinking and robotics and improve 
one’s own skills in the field of computer design and working with the 
Internet. Special attention should be paid to the issues of teaching methods 
of programming languages that are difficult for younger students. There 
are still questions about the expected results for each section by class. The 
current primary school teachers in the conditions of small schools should 
develop their own digital literacy through advanced training courses at the 
“Orleu” and the Center of Pedagogical Excellence at the AEO “Nazarbayev 
Intellectual Schools”.
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