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The obvious disadvantage of online education is the lack of real interaction and meaningful communication
among students while solving a learning problem. We assume that under these conditions a full-fledged learn-
ing activity in its function of assimilation of theoretical concepts cannot be formed in primary school. To verify
this hypothesis, we analyzed the results of meta-subject diagnostics of the fourth graders who graduated from
primary school in 2015—2019 (real interaction) and graduated in 2023 (online education). 316 children in total
were recruited for this study. We also used diagnostic data on meta-subject results of fifth grade students from two
Moscow schools in 2019 and 2021, where “traditional” educational programs were implemented. 248 children were
recruited. It is shown that the lack of conditions and opportunities for constructive interaction and meaningful
communication in the process of solving learning problems complicates and slows down the development of chil-
drens’ main social competencies, but also affects other important meta-subject results of primary education. Thus,
the results of meta-subject diagnostics of primary school graduates in 2023 made it possible to identify the weak-
nesses of online learning, its disadvantages, and to assess the consequences for the mental development of children.

Keywords: elementary school, diagnostics of meta-subject results, online learning, learning ability,
modeling, text comprehension, meaningful communication, interaction.

For citation: Ulanovskaya I.M., Yanishevskaya M.A., Learning Activity without Interaction, is it Possible? Kul'turno-
istoricheskaya psikhologiya = Cultural-Historical Psychology, 2024. Vol. 20, no. 2, pp. 40—49. DOI: https://doi.
org/10.17759 /chp.2024200205

YueOHast 1esATeIbHOCTh B OTCYTCTBHE B3aUMO/I€CTBUS?

DenepanbHblii HAYYHBIN IEHTP MICUXOJOTHYECKUX W MEXKAUCIMIINHAPHBIX nccaenoBanuit (OHIL ITMI1),

DemepanbHbIi HAYUHBIH TIEHTP MCUXOJOTHUECKUX U MEKANCIUTIINHAPHBIX nccaenoBannii (D HIL [TMI),

CCBY-NC

N.M. YianoBckas

. MockBa, Poccuiickast Deneparinst
ORCID: https://orcid.org/0000-0001-6605-0615, e-mail: iulanovskaya@mail.ru

M.A. SJaumeBckagd

r. MockBa, Poccuiickast Deneparinst
ORCID: https://orcid.org/0000-0003-2036-2052, e-mail: y_maria@mail.ru

[raBHbIi geuIUT OHMAH-06pa30BaHKs — OTCYTCTBUE PeabHOTO B3AaMMOAEHCTBHS M COlepKaTeTbHON
KOMMYHHKAIINH YYAIINXCST B IIPOIECCE PeleHns yaeOHOM 3a1au. Mbl TPEe/ITOTOKNIN, YTO B 9THX YCIOBHUSIX
B HAYAJILHOM 11TKOJIE He (DOPMUPYETCs TTOTHOIEHHAsT y4eOHasT IesITe/IbHOCTD, 00eCIeYrBAIONIAst YCBOEHNUE Te-
OpEeTUYeCKUX 3HAHUIA. [[JIs1 IPOBEPKU TIPE/IIOJIOKEH ST ObLIM TPOAHAIM3UPOBAHBI PE3YJIbTATH METAIIPEIMET-
HOI1 INarHOCTUKHU Y€TBEPOKIACCHUKOB, YUMBIIXCS 110 TIPOrPAMME PAa3BHBAIOIIEr0 0OYYEHISI U 3AKOHUMBIINX
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HavabHyI1o mKoay B 2015—2019 m 2023 rr. (Bcero 316 meteitr). Takske MCTOMB30BAHbI TAHHBIE THATHOCTUKI
MeTanpeIMETHBIX Pe3yJIbTATOB YUYAIINXCS MSTHIX KJIACCOB ABYX MOCKOBCKUX 1i1K0J 2019 1 2021 ronos (Bcero
248 uestoBek). [TokazaHo, 4To OTCYTCTBUE YCJIOBUI M BO3MOKHOCTEH /17151 KOHCTPYKTUBHOTO B3AaUMO/ICHCTBHS
U COZIEPIKATEIBHOI KOMMYHUKAIIUY YYAIMXCS B IPOIIECCE PelleHus] yueOHbIX 3a/[a4 He TOJbKO 3aTPY/IHSIET
u 3amezsieT hoOpMUPOBAHKE COIUAIBHBIX KOMIIETEHIIHIA, HO 1 BJIUSET HA IPyTHe BAKHEN e MeTalpe/iMeT-
HbIE Pe3yJIbTaThl HAYAIBHOTO 06pasoBanust. TakuM 06Pa3oM, PE3yIbTaThl METAPEAMETHON JHATHOCTUKH Y
BBIIYCKHMKOB HAuaJbHOI KO B 2023 I. TI03BOJIMIM BBISBUTH CJ1abble CTOPOHBI OHJIAH-00yUY€eHNUSs, ero
NeUINTHI 1 OIIEHUTD UX TTOCJACACTBUS JIJISI ICUXUYECKOTO PA3BUTHS JICTCIA.

Kmoueevte cnosa: navaibHast IIKOJIA, IMarHOCTUKA METaIllpe/IMETHDIX PE3YyJbTaTOB, OH]IaI7IH-O6y‘ieHHe,
YMEHUE YUYUTHCA, MOJICJIMPOBaHE, TIOHUMaHWE TEKCTA, COAEPKRaTEeIbHasl KOMMYHUWUKaAIIWAL, BSEHMOﬂeﬁCTBHe.
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he experiment, the results of which are discussed in

thisarticle, was set by life itself. In the spring of 2020,
due to the pandemic, most students were transferred to
online education. Thus, children who completed primary
education in 2023 found themselves on distance learning
in the first grade, i.e. at the very beginning of school life.
And although at present many educators and psycholo-
gists advocate the expansion of this form of educational
organization [1; 10; 14; 16; 18], obviously, it imposes a
number of restrictions on the organization of the edu-
cational process. The main deficit of online education
for younger schoolchildren is the lack of real effective
interaction and meaningful communication of students
in the process of solving problems (almost all studies of
the organization of online interaction of students use the
already formed communicative skills of adolescents [4;
15; 17]. The impossibility of joint action contradicts the
basic law of the formation of higher mental functions:
"Every higher mental function in the development of a
child appears on the scene twice — first as a collective,
social activity, the second time as an individual activity,
as an internal way of thinking of the child... This law is
fully applicable to the process of children's education...
An essential feature of learning is that it creates zones of
proximal development, i.e. it awakens and sets in motion
a number of internal development processes. At first, for
a child, these processes are possible only in the sphere of
relationships with others and cooperation with friends,
but, prolonging the internal course of development, they
become the inner property of the child himself" [2, p.
387]. "A child will be able to do something new on his
own after he does it in cooperation with others. A new
mental function appears as a kind of "individual continu-
ation" of its fulfillment in collective activity, the organi-
zation of which is the content and the process of learn-
ing... It is necessary to organize learning that would be
capable to create the necessary zones of proximal devel-
opment, which would eventually turn into the required
new abilities" [3, p. 7].
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Thus, it is difficult to overestimate the importance of
educational interactions and communications for the full-
fledged development of learning activity. "Initially, young-
er students carry out learning activity together, support
each other in accepting and solving problems, conduct dia-
logues and discussions about choosing the best search path
(itisin these situations that zones of proximal development
arise). In other words, at the first stages, learning activity is
carried out by a collective subject [ibid., p. 9].

Theoretical, experimental, and practical development
of these ideas is presented in the works of Rubtsov V.V,
Zuckerman G.A., Elkonin B.D. and others. [7; 8; 11; 12;
13]. Thus, G.A.Zuckerman considers the cooperation of
elementary school students with each other and with the
teacher in learning activity as the most important condi-
tion for the development of a new formation of this age,
“learning to learn”. The author defines two main compo-
nents of the “learning to learn” ability: reflexive actions
necessary to identify a task as a new one, to find out what
means are missing to solve it, and search actions as ac-
tions to assign missing knowledge [11]. V.V. Rubtsov
substantiates a system of joint learning actions related to
the coordination, planning and organization of student
interactions and an adult, students among themselves
when solving an educational task [7]. These actions are
performed in the space of collective transformation by
students of the ways of action set by adults and model-
ing new patterns of organizing joint educational activi-
ties to achieve a common result based on the processes
of communication, reflection, and mutual understand-
ing. V.V.Rubtsov identified and analyzed various types
of interaction between schoolchildren in the process of
searching and mastering a common method of action in
solving an educational task. He points out that "the actual
educational community appears only when the interac-
tion between participants in a joint action is reflexive and
analytical. It means that the object of their analysis is the
results of reflection of a partner, understanding by anoth-
er of the situation and their actions in it, discussion, and
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coordination of future joint actions with another partner.
It is here that the learning situation appears cognition of
an object jointly and through another, the study of one's
own ideas through the prism of partner's ideas and on this
basis the search for common points of contact — mutual
understanding” [6, p. 97].

The general principles of the organization of develop-
mental learning (DL) and meaningful educational inter-
actions have been introduced and implemented for many
years at school No. 91 in Moscow, a basic experimental
school operating according to curricula developed under
the guidance of D.B.Elkonin and V.V.Davydov. In 2011,
the concept of "meta-subject results of mastering the basic
educational program of primary general education” was in-
troduced into the school Standard for the first time, includ-
ing, in particular, the ability to learn, the ability to plan,
control and evaluate learning activity, cognitive reflection,
the creation of models of the studied processes, schemes for
solving educational problems, willingness to listen to the
interlocutor and conduct a dialogue, the ability to identify
common goals and ways to achieve them, the ability to
agree on the distribution of functions and roles in joint ac-
tivities, etc. A group of employees of the Psychological In-
stitute of the Russian Academy of Education has developed
a package of diagnostic techniques that allow quantitative
and qualitative assessment of the development of meta-
subject results of primary school [5]. Based on this toolkit,
cognitive, regulatory and social meta-subject outcomes of
graduates of primary School No. 91 are monitored every
year. The conditions for organizing the learning activity of
primary school graduates in 2023 are qualitatively differ-
ent from those in previous years. They are related to the
transfer of children to online education in the first grade
(and it lasted almost half of the second grade) in connec-
tion with the pandemic. Through the efforts of teachers,
the content of the DL programs was preserved, but there
were completely no conditions for learning interaction and
meaningful communication of children.

Hypothesis, Research Tasks and Methods

During online learning, it is impossible to organize
collectively distributed forms of learning activity. It
limits children's initiative and reduces educational mo-
tivation. Since children perform tests individually, there
are no situations of meaningful contradiction or conflict,
there is no need to argue and prove their thoughts, there
is no need to fix actions and their results in a scheme,
plan future actions and check their adequacy to the task
(reflection). Lack of experience in joint learning can lead
to difficulties in the development of social competencies
in children. To test this hypothesis, it is necessary to
compare the data of meta-subject diagnostics of gradu-
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ates of the primary school of the "pre-COVID" period
and graduates of 2023 who passed (due to the COVID)
through the online form of education in the first grade.

Task 1 — to assess the development of the “learning
to learn” ability in online and offline learning;

Task 2 — to evaluate the development of modeling
actions and the use of models in solving problems in on-
line and offline learning;

Task 3 — to assess the ability to constructively inter-
act in the process of solving problems in students who
did not have experience of joint learning activity in the
first grade (graduates of primary school in 2023), and in
students who fully participated in educational interac-
tions during their studies in primary school (graduates
of previous years).

To solve problem 1, we used data obtained using the
"Undefined problems” method (authors G.A.Zuckerman,
S.F.Gorbov, N.L.Tabachnikova, Savelyeva O.V.). It
allows us to evaluate the reflexive component of the
"learning to learn" ability. The reflexive component of
the "learning to learn" ability makes a person able to de-
termine what knowledge and skills he lacks to act in a
new situation. The methodology is based on the material
of simple textual mathematical problems. In mathemat-
ics lessons in elementary school the methods of solving
these problems were carefully worked out [5].

To solve problem 2, a set of tasks from the
“Mathematics test” was used (authors S.F.Gorbov,
N.L.Tabachnikova and O.V.Savelyeva). The description
of the technique is presented in [9].

To determine the ability to use a ready-made model
as a means of solving problems, we analyzed the results of
three tasks in which various aspects of using models were
updated. So, in one of the tasks, part of the conditions is pre-
sented in the form of a text, and the other part is set by the
actual modeling tool (diagram). Thus, to solve these tasks, it
is necessary to "read" the diagram and include the informa-
tion obtained with its help in the condition. In another task
(shown in Figure 1), you need to solve the problem without
seeing its conditions but relying only on a drawing made by
"another student”. Examples of such tasks are given below.

To determine the formation of the modeling action,
three tasks of the "Mathematics test” were used. Figure
2 shows an example of this task.

To solve the research problem 3 the "Conflict"
technique was wused (authors I.M.Ulanovskaya,
N.I.Polivanova, I.V.Rivina). This technique allows to
compare the success of solving a problem in individual
and group work. A detailed description of the "Conflict"
technique is given in the publication [5].

Subjects
The experimental sample was made up of fourth grade
students from Moscow school 91 , where for many years
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Task 1. To solve the problem, the text of which has not been preserved, Katya made

the following schemae:

+ -

Solve this problem

[]
[

I I

Fig. 1. Samples of tasks for determining the ability to use a ready-made model as a means of solving a problem

Task 2. Read the text of the problem. Make a scheme and solve the problem.

The 72 cm long ribbon was cut into three parts. The first was three times shorter than the
second, and the third was twice as long as the first. What is the length of the longest part?

1
\

[T T 1]

- —

Fig. 2. A sample task for determining the development of the modeling action

primary education is based on a developmental learning
program (DL). The data of primary school graduates in
2023 (48 students) and 2015—2019 (a total of 268 stu-
dents) were compared. The examination was conducted
at the end of the academic year.

The control sample consisted of fifth grade students
from two Moscow schools (school X and school Y). In
school X we used diagnostic data on the meta-subject
results of fifth grade students who completed primary
education in 2019 (a total of 78 people). This school
implements traditional educational program "School
of Russia". The survey was conducted at the begin-
ning of the academic year. In School Y the diagnosis
was carried out in 2021. Six fifth grades were examined:
3 classes were enrolled in primary school according
to the "School of Russia" program (83 people), and 3
classes — according to the "Perspective" program (87
children). The survey was conducted at the beginning
of the academic year.

Results

To diagnose the development of the “learning to
learn” ability (research task 1), data obtained using
the "Undefined problems” method were used. The stu-
dents were offered 10 simple mathematical problems,
some of which were composed "correctly”, i.e. they
could be solved, and the other part was "incorrect”,
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i.e. these problems could not be solved. In the case of
a correct problem, students had to write its solution,
and in the case of an incorrect one, indicate what must
be corrected in the task. For each problem the student
could receive 2 points: one for determining the pos-
sibility of solving it, the second for solving or correct-
ing the problem. To assess the reflexive component of
the ability to learn, we took into account the points
for determining the "solvability" of the problem and
for adequately defining the conditions in the case of
an unsolvable problem. Points for solving the correct
problems were not taken into account. Thus, the max-
imum result was 15 points.

Statistical analysis (Kolmogorov-Smirnov crite-
rion) showed the absence of significant differences be-
tween the results of fourth graders in terms of learn-
ing ability in 2015—2019, which allowed them to be
considered as a single sample. That is, the tendency of
the distribution of points in the "Undefined problems"
method was the same in 2015, 2016, 2017, 2018 and
2019.

Figure 3 shows the results of assessing the devel-
opment of the reflexive component of the “learning to
learn” ability, obtained on the basis of data from the
"Undefined tasks" method in the process of monitoring
meta-subject results of primary education in different
years. The diagram clearly demonstrates the change in
the level of development of the “learning to learn” ability
in the sample of children who completed primary educa-
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tion in 2023. So, for 6 consecutive years (2015—2020),
the results of students in terms of the development of
the reflexive component of the “learning to learn” abil-
ity showed a tendency to increase as the score increased,;
moreover, the proportion of students who scored the
highest possible points is greater than the proportion of
students who scored any other number of points. In 2023
a distribution for the studied indicator was obtained
close to normal distribution with a peak at 11 and a shift
of the minimum values towards a decrease in the score.
The differences are significant (p<0.01).

Let's consider the results of the formation of the
“learning to learn” ability in schools with other educa-
tional programs of primary education (control sample).

It follows from Figures 4 and 5 that:

* In both schools of the control sample, the same
trends in the distribution of results according to the in-
dicator of the “learning to learn” ability are presented,
namely, the normal distribution along the entire X axis
(score for completing tasks of the "Undefined problems"”
method) with a peak at average values (8-9 points).

* The results of graduates of the two schools of the
control sample (which implement traditional education-
al programs), who completed primary education before
the pandemic, i.e. did not study online (Fig.4), and who
went through the experience of studying online (Fig.5),
do not differ qualitatively. And the results of the gradu-
ates of the DL primary school in 2023 are close to the
data of the control sample, although with some bias to-
wards higher scores (the maximum number of students
received 11 points).

One of the most important means of theoretical
thinking are various symbolic and sign systems (mod-
els). To diagnose the formation of the ability to build

30
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models and use them as a means of solving problems
(research task 2), data obtained using the "Mathemat-
ics test” were used. A number of tasks involve using a
ready—made model to solve a problem, others — de-
termining the correspondence / inconsistency of tasks
and their model representations, and others — creat-
ing a model according to the specified conditions of
the task. Above, examples of tasks were given to assess
the formation of the modeling action (Figures 1 and
2). Let's consider the results obtained on two impor-
tant indicators of the development of the modeling ac-
tion in experimental and control samples in different
years.

Comparison of the diagrams shown in Figures 6 and
7 demonstrates qualitative differences in mastering the
modeling action among graduates of the DL primary
school in 2015—2020 and students who completed their
studies in primary school in 2023. The trend remains in
the use of ready-made models: the majority of children
(about 60%) received the maximum score. The trend line
in terms of model creation indicates a qualitative change
in the trend: the higher the score in terms of modeling,
the fewer children achieve it. The differences in the data
presented in Figures 6 and 7 are statistically significant
at the level of p<0.01.

Let's analyse how the trend lines are presented in a
school implementing a traditional educational program
of primary education (a control sample).

The diagrams shown in Figures 6, 7 and 8 permit us
to make some conclusions:

e The DL program demonstrates obvious advan-
tages in terms of indicators related to the modeling of
educational content. Moreover, these advantages are ex-
pressed not only in the developed modeling action, but

R

8 9 10 11 12 13 14 15

m12023

Fig. 3. The “learning to learn” ability — the results of students of the DL school in 2015-2020 and 2023
Note: On the X—axis there are points (min — 0, max — 15) for problems solving. On the Y axis, the percentage of students who
demonstrated the corresponding result
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Fig. 4. The “leammg to learn” ablllty — the results of the students of school Xin 2019
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Fig. 5. The “learning to learn” ability — the results of the students of school Y in 2021

also in the ability to use a ready-made, preset model as a
means of solving a problem.

* In the context of online learning, students have
significant difficulties in mastering the modeling ac-
tion. The use of the given models as a tool for solving the
problem practically does not suffer.

To diagnose the development of the ability to in-

60
50
40
30

20 .0'.

10 ..“..\

teract constructively in the process of solving prob-
lems (research task 3), we used data obtained in the
"Conflict" method. In the "Conflict", students first
solve a complex intellectual problem individually, and
then in a group of four people. At the stage of individ-
ual work special conditions are created. They ensure
that each participant receives a result in the decision

50 67 75 100

m using the model to solve problems = modeling

Fig. 6. Modeling and using the model to solve problems — the results of students of the DL school in 2015—2019.
Note: On the X—axis, the scores for completing tasks in %; on the Y—axis, the percentage of children who demonstrated the
corresponding result. The dotted line indicates the trend line for each indicator
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Fig. 7. Modeling and using the model to solve problems — the results of students of the DL school in 2023
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Fig. 8. Modeling and using the model to solve problems — the results of students of school Y in 2021

process that differs from the results of other members
of the group. Thus, a situation of cognitive conflict is
created that requires overcoming in order to obtain a
common group result. Let's look at how the resource
of constructive interaction and meaningful commu-
nication is presented for students who did not have
experience of joint educational activities in the first
grade (graduates of the primary DL school in 2023),
and for students who fully participated in educational
interactions during primary school (graduates of the
DL school of previous years).

Figure 9 shows a qualitative change in the ratio of
the results shown by graduates of the DL primary school
in 2015—2019 and graduates of 2023, when solving the
problem individually and in a group. In all the years
before the pandemic, the resource of group interaction
made it possible to improve the result, that is, on aver-
age, the group jointly achieved higher results in solving
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an intellectual problem than each participant demon-
strated individually (the indicator "group solutions" in
2015, 2016, 2017, 2018 and 2019 is 1.5—2 times higher
than the indicator "individual solutions"). For graduates
of DL primary school in 2023, combining students into
a group does not improve the result. Ot the contrary, it
destroys the decision process. Children enthusiastically
engage in communication, “losing” the task assigned to
them. Thus, it can be stated that the conditions of online
education in primary school prevent the development of
the most important social competencies.

Conclusions
Online learning in its modern form is focused on

direct communication between teacher and student.
In this dyad, obviously, the leading role is played by
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Fig. 9. The effectiveness of individual and group work — the results of students of the DL school in 2015-2019 and 2023
Note: The X—axis shows individual and group solutions. On the Y axis — points (mjn — 0, max — 4)

an adult — a teacher. Therefore, it is much more dif-
ficult for a student to become a carrier of learning
activity — its subject. The younger student becomes
a subject and performs his own participation in the
learning activity initially together with other chil-
dren and with the help of a teacher. But the interac-
tion of children about and in the process of perform-
ing learning activity, in principle, cannot be ensured
by the conditions of modern online education. Thus,
the most important development tool, joint activity,
falls out of the educational process ("Person’s activ-
ity always stands between learning and mental de-
velopment of a person " [13]). Metasubject results of
primary education prove that the lack of conditions
and opportunities for constructive interaction and
meaningful communication of students in the process
of solving learning problems not only complicates and
slows down the development of social competencies
themselves, but also affects other metasubject results.
The model in the DL system is built not only as a
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means of fixing the studied processes and phenomena,
but also as a means of planning one's future actions,
as a means of proving and testing hypotheses, as a
means of communication with those who enter into
a dialogue and offer alternative opinions. Participa-
tion in a joint, collectively distributed or functionally
divided learning activity, gradually appropriated,
makes the student a carrier of educational activity —
its subject. Thus, learning independence, initiative,
criticality, and reflection are formed. The child learns
the very way of obtaining new knowledge, “learning
to learn” ability.

Thus, the results of meta-subject diagnostics of pri-
mary school graduates in 2023 made it possible to iden-
tify the weaknesses of online learning, its deficits and
assess their consequences for the mental development of
children. This raises crucial questions and opens up new
opportunities for developers of online learning technolo-
gies. Until these issues are resolved, the effectiveness of
online learning remains questionable.
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