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ABSTRACT

Background. As part of the “ability to learn” problem, which is relevant for modern
schools, the specific characteristics of school students’ comprehension of educational texts
were studied. The analysis revealed that the problems students have in comprehending
educational texts have not been sufficiently researched from the standpoint of activity psy-
chology. The existing studies only deal with the activity aspect through a detailed descrip-
tion of the actions required to ensure comprehension of the texts and their structure, but
do not “grasp” the general meaning of the actions associated with students’ comprehension
of the orienting purpose of the educational texts. The clearest specific orienting purpose
(i.e., the concept definition) of educational text is substantiated in the studies of the forma-
tion of concept recognition (the recognition action), where behind the “comprehension”
of the definition lies the ability to recognize the objects that are described by it.

Objective. To research the students’ ability to identify the orienting purpose of edu-
cational texts (standard educational texts and definitions of concepts) as a component of
the ability to learn.

Design. A sample of school students in grades 4 to 8 (N = 280), were evaluated on the
following parameters: 1) the ability to work with concepts’ definitions (tasks to evaluate
the quality of concept recognition formation, based on the diagnostic principles proposed
by N. Talyzina); 2) the ability to highlight the educational text’s key idea (the technique by
O. Malskaya and A. Sidelnikova “Selection of main sentences” modified for grades 4-8);
3) the ability to structure the text (the task of highlighting paragraphs and naming them);
and 4) two GIT subtests (“Following instructions” and “Number series”).
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Results. It was demonstrated that comprehension of definitions significantly and
positively correlates with comprehension of educational texts. It was also revealed that the
level of development of both the ability to work with definitions, as well as with standard
educational texts, does not increase significantly after the 4th grade, and up to the 8th
grade there is a “failure” in these parameters, despite the smooth positive dynamics of
other intellectual abilities.

Conclusion. The ability to see the orienting purpose of any educational text and
extract from it the elements of the orienting basis of the subject actions performed, in our
opinion, is a key factor in its comprehension and the psychological basis for developing
the ability to learn.

Keywords: Ability to learn, text comprehension, recognition action, school students,
Activity approach, orienting purpose

Highlights:
« Comprehension of educational texts, assessed through the ability to highlight their

key idea and structure them, is significantly and positively related to the compre-
hension of definitions, as diagnosed on the basis of the recognition action.

« From grades 4 to 8, the developmental level of logical skills increases; however,
after the 4th grade, a rapid decline is detected in the comprehension of educational
texts, as well as in the level of recognition action.

o The ability to perceive the orienting purpose of an educational text is a key factor
for its comprehension and for creating the psychological basis for the ability to
learn.

AHHOTALIVIS

AKTyanbHOCTB. B paMKax aKTyasbHOIT /11 COBPEMEHHOII IIKOJIbI IIPOOIEMBI yMe-
HIsI YIUTHCSI UCCTIEOBAINCE OCOOEHHOCT IOHMMAHMS JeThMI TEeKCTOB yueOHOro co-
fepKaHysl. AHa/IN3 [OKa3asl, YTo npobieMa IOHMMAaHNS Y4eOHBIX TEKCTOB HEOCTATOY-
HO paspaboTaHa C MO3UIVIL e Te/IbHOCTHON IICHXOIOTHUI, IIOCKO/IBKY B CYIeCTBYIOLINX
UCCTIENOBAHVSIX [IeATEIbBHOCTHBIN ACIIEKT BHIPAXKAETCS /UMb B I€TaJbHOM ONUCAHUN
JeiICTBIIT, 06€CIIeYNBAIONMINX TOHNMAHIE TEKCTOB, I X CTPYKTYPBI, OFHAKO JAHHBIMI
paboTami He «CXBATBIBAETCS» OOLINIT CMBIC/I 9TUX JIENICTBIUIL, CBSI3AHHDIX C IOHUMAaHUEM
YYAIIVIMIICS OPMEHTIPOBOYHOTO Ha3HaueHs y4eOHbIX TeKcToB. Hanboree getko opreH-
TMPOBOYHOE Ha3HAYEHIE 0COOOTO THIIA YIeOHOTO TEKCTA - ONpefe/IeHNs IOHATHA - 060-
CHOBAHO B MCC/IE0OBAHNX (pOPMIPOBAHN IEICTBS NofBeneHns nox moustue (JIIIT),
I7ie 32 <IOHMMAaHUeM» OIIPefie/IeHsI CTOUT YMEHIe PacllO3HABATh 00'bEKTbI, KOTOPbIE 1M
OIMCHIBAIOTCA.

]_[enb pa60TbI: JMICCTIENOBAHVIE YMEHNA YIAINXCA BBIABIATD OPMEHTVPOBOIHOE Ha~
3HAa4Y€CHNE y‘{e6HbIX TEKCTOB (CTaH,[[apTHbIX y'{e6HbIX TEKCTOB I OHPCﬂeHeHMﬁ HOHHTI/If/I)
KaK KOMIIOHEHTa YMEHMA YIUTDHCA.

MeTtopuxu 1 Ber6opka. Ha Bei60opke 1KombHIKOB 4-8 kmaccos (N=280) 6b1a po-
BefieHa: 1) orjeHKa cHOPMMUPOBAHHOCTY YMEHVsI paboTaTh C ONpefeleHNsAMY TOHATHI
(3amauy Ha OIeHKY KadecTBa copmmpoBanHoctyu [IIT], pazpaboTaHHbBIe Ha OCHOBE
IPUHIVIIOB AMATHOCTUKY, TpeioKeHHbIx H.d. Tanbi3nuHoit), 2) oljeHKa yMeHUs BbI-
[e/SATh [IaBHOE B y4eOHOM TekcTe (MopuduumpoBaHHas st 4-8 KIacCOB METORMKA
O.E.Manbckoit u A.A. CupennbHIKOBOI «BBIOOP IIaBHBIX IPENIOXKEHNUIT»), 3) OlleHKa
yMeHMs CTPYKTYPUPOBATh TEKCT (3a/jaua Ha BbIAeIeHNe ab3a1eB I X 03aI/IaB/IVBAHNE),
4) pBa cy6tecta IUT («JcronHeHne MHCTPYKIWit» 1 «I1ICTIOBBIE PSIABI»).

PesynbTarhl 1 BBIBOJIbI. BbI/10 II0Ka3aHO, YTO IIOHMMAaHME ONPENIENEHNI 3HAYUMO U
IOJIOKUTETBHO KOPPENUPYET C OHMMAHMEM YIeOHBIX TEKCTOB. Takyke OBIIO BHISIBIEHO,
4TO YpOBEHb CPOPMIPOBAHHOCTU KaK yMEHUA PabOTaTh C OIPENeIeHNAMM, TaK U CO
CTaH/JAPTHBIMM y4eOHBIMU TEKCTaMI 3HAYMMO He pacTeT IIoc/e 4 Kimacca, u 1o 8 Kiac-
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ca Ha6mo;[aeTc3 «IIpOBa» I10 3TUM IIapaMeTpaM, HECMOTPA Ha IVIaBHYIO ITO3UTVBHYIO
AVHAMMKY IO OTAE/TbHbIM MHTE/IIEKTYya/IbHbIM CIIOCOOHOCTSAM.

Kntoueevte cnoéa: YMeHue yInThCs, IIOHMMaHNE T€KCTOB, [ECTBYE MONBENEHN
IIOJT ITOHATIE, KOTbHUKMY, TeATENbHOCTHDIN TOIXO

KiroueBpie momoskeHm:

o Ilormmanme y‘{e6HbIX TEKCTOB, OLIEHMBAEMOE Y€PE3 YMEHNE BBIJE/IATD B HUX
I7TaBHOE VI CTPYKTYPMPOBATDb, 3HAYMMO I IIOJIO’KUTE/TbHO CBA3aHO C IIOHNMaHVEM
OHpeI[e}'IEHI/H"/I, AVIATHOCTVIPYEMBIX Ha OCHOBE ]Ieﬁ[CTBM}I IIOABENCHIA IO IIOHATHUE.

e Or 4 0 8 K/1acca pacTeT ypoBeHb Pa3sBUTHA JTOTMYECKUX YMEHMIA, OfHAKO IOCTIe
4 xmacca 06HApY>KMBAETCA Pe3KOe CHIDKEHNE B IOHUMAHUY YIeOHBIX TEKCTOB I
YMEeHMM TIOABOAUTD IOf] IIOHATHE.

o YMeHUe BOCIPMHUMATD yIeOHBII TEKCT B €r0 OPUEHTUPOBOUYHOM Ha3HAYEHNI
ABJIAIOTCA KITI0YEBBIM (PaKTOPOM €r0 MOHMMAaHMA ¥ MICUXOTIOTNIECKOI OCHOBOII
JyIs1 OpTaHM3ALNY IPOLiecca GOPMIPOBAHIST YMEHWS YINTHCSL.

RESUMEN

Introduccion. Dentro de la problemética actual de la habilidad para aprender en la
escuela, se investigaron las caracteristicas de comprension de textos educativos por parte
de los nifnos. El analisis revel que el problema de comprension de los textos educativos
no esta suficientemente desarrollado desde un enfoque de psicologia activa, ya que en
las investigaciones existentes, el aspecto de la actividad se expresa solo en la descripcion
detallada de las acciones que aseguran la comprension de los textos y su estructura, pero
estos trabajos no captan el significado general de estas acciones relacionadas con la com-
prension por parte de los estudiantes del propdsito indicativo de los textos educativos. El
propdsito orientativo de un tipo especial de texto educativo, la definicién conceptual, se
justifica mds claramente en las investigaciones sobre el desarrollo de la acciéon de subsumir
un concepto (ASC), donde la «comprension» de una definicién implica la habilidad de
reconocer los objetos que se describen en ella.

Objetivo: investigar la habilidad de los alumnos para identificar el propésito aproxi-
mado de los textos educativos (textos educativos estandar y definiciones de los conceptos)
como componente de la habilidad para aprender.

Diseiio. Se realizé en la muestra de estudiantes de 4° a 8° grado (N=280): 1) evalua-
cion de la habilidad para trabajar con definiciones de conceptos (tareas para evaluar la
calidad de la ASC desarrolladas sobre la base de los principios de diagndstico propuestos
por N.E Talyzina), 2) evaluacién de la habilidad para identificar lo principal en el texto
educativo (método modificado de O.E. Malskaya y A.A. Sidelnikova por los estudiantes
de 4° a 8° grado “Seleccion de las oraciones principales”), 3) evaluacién de la habilidad
para estructurar el texto (tarea de seleccion de parrafos y titulos), 4) dos subpruebas del
TIG (Test de Inteligencia Grupal) («Ejecucion de las instrucciones» y «Series numéricas»).

Resultados y conclusiones. Se mostrd que la comprension de las definiciones se
correlaciona significativa y positivamente con la comprension de los textos educativos.
También se encontré que el nivel de desarrollo tanto de la habilidad para trabajar con de-
finiciones como de los textos educativos estandar no aumenta significativamente después
del 4° grado, y se observa una “caida” en estos parametros hasta el 8° grado, a pesar de la
dinamica positiva gradual en habilidades intelectuales separadas.

Palabras clave: Habilidad para aprender, comprension de textos, accion de subsumir
un concepto, estudiantes, enfoque de la actividad

Destacados:

« La comprension de los textos educativos, evaluada a través de la habilidad para
identificar lo principal y estructurarlos, esta significativa y positivamente relacio-



Comprehension of Educational Texts by Students in Grades 4-8...

nada con la comprensién de las definiciones, diagnosticada sobre la base de la
accion de subsumir un concepto.

o Del 4° al 8° grado, se desarrolla el nivel de habilidades légicas, sin embargo, des-
pués del 4° grado se evidencia una disminuciéon marcada en la comprension de los
textos educativos y la habilidad de subsumir un concepto.

o La habilidad para percibir un texto educativo en su propdsito orientativo es un
factor clave en su comprension y la base psicoldgica para organizar el proceso de
formacion de la habilidad para aprender.

RESUME

Origines. Dans le cadre du probléme de la compétence de l'apprentissage actuel pour
école moderne on a étudié des particularités de la compréhension écrite des textes péda-
gogiques par les enfants. Lanalyse a montré que le probleme de la compréhension écrite
des textes pédagogique nest pas suffisamment élaboré du point de vue de la psychologie
de l'activité du fait que dans les études existantes laspect actionnelle ne sexprime que dans
une description détaillée des actions qui assurent la compréhension écrite des textes et
de leur structure, mais ces travaux ne « saisissent » pas le sens général de ces actions liées
a la compréhension par les éléves de la destination indicative des textes pédagogiques.
Lobjectif le plus clairement indicatif d'un type particulier de texte pédagogique - la défi-
nition d’'une notion — est étayé par des études sur la formation de l'action de recognition
de concept (AR), ou derriére la « compréhension » de la définition se cache la capacité de
reconnaitre les objets qu’elle décrit.

Objectif. Le but de ce travail est détudier la capacité des étudiants a identifier la fina-
lité approximative des textes pédagogiques (textes pédagogiques standards et définitions
de concepts) en tant que composant de la capacité dapprendre.

Méthodes. Sur la base d'un échantillon décoliers de la 4e a la 8e année (N=280),
les éléments suivants ont été réalisés : 1) évaluation du niveau de développement de la
capacité a travailler avec des définitions de concepts (tdches pour évaluer la qualité du
développement d’action de recognition de concept (AR), développées sur la base des prin-
cipes de diagnostic proposés par N.E Talyzina), 2) lévaluation de la compétence mettre en
évidence lessentiel dans un texte pédagogique (méthode ’O.E. Malskaya et A.A. Sidelni-
kova, modifiée pour la 4e a 8e année, « Sélection des phrases principales »), 3) [évaluation
de compétence a structurer le texte (tiche de souligner les paragraphes et de les titrer),
4) deux sous-tests d’intelligence de groupe (« Suivre les instructions » et « Séries de nu-
mériques »).

Résultats et Conclusions. Ce travail a montré que la compréhension des définitions
est corrélée de maniére significative et positive a la compréhension des textes pédago-
giques. Il a également été révélé que le niveau de développement de la capacité a travailler
avec des définitions et avec des textes pédagogiques standard maugmente pas de maniere
significative apres la 4e année, et jusqu’a la 8e année, il y a une « chute » dans ces para-
metres, malgré le progressif et positif dynamique des capacités intellectuelles individuelles.

Mots-clés: Compétence dapprentissage, compréhension de textes, action de recogni-
tion de concept, écolier, approche actionnelle

Points principaux:

« La compréhension des textes pédagogiques, évaluée a travers la compétence a en
souligner lessentiel et & les structurer, est liée de maniere significative et positive a
la compréhension des définitions diagnostiquées sur la base de l'action de recogni-
tion de concept.

o Dela4eala8eannée, le niveau de développement des compétences logiques aug-

mente, cependant, apres la 4e année, on constate une forte baisse de la compréhen-
sion des textes pédagogiques et de la capacité de recognition de concept.
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o La capacité de percevoir un texte pédagogique dans son objectif est un fac-
teur clé de sa compréhension et la base psychologique pour organiser le processus de
formation de la capacité dapprendre.

Introduction

The Federal State Educational Standards currently being implemented in the Rus-
sian Federation assign a significant role to meta-subject educational results, among
which general educational skills (universal learning actions) stand out. These skills
include: 1) “the ability to accept and maintain the goals and objectives of educational
activities;” 2) “the ability to look for means of implementing educational activity;”
3) the ability “to master the methods of solving problems of a creative and explora-
tory nature;” 4) the ability “to plan, control and evaluate educational activities ac-
cording to the task and the conditions for its implementation;” 5) the ability “to
use sign-symbolic means to present information;”, etc. (Federal State Educational
Standard for Primary General Education, 2010; Asmolov et al., 2010). Ability to
learn (learning-to-learn), was also one of the eight key competencies recommended
by the European Parliament and the Council of the European Union back in 2006 to
implement the concept of “Lifelong learning” (Key competences..., 2007). A detailed
development of the ability to learn the general structure, identify the main compo-
nents of this skill, and trace the trajectory of its development from elementary school
to higher education, is an extremely urgent task of applied psychological research at
the moment.

The digitalization of the educational process that is actively taking place in the
modern world and became especially relevant during the COVID-19 pandemic, in-
volves, in many aspects, students’ independent work with texts available on the In-
ternet on various platforms. Moreover, this work involves different types of texts,
ranging from the simplest definitions of concepts to quite complex descriptive or ex-
planatory texts. Yet, the possibility of learning effectively via receiving “ready-to-use”
information is directly related to its comprehension. What place do the skills associ-
ated with comprehension of educational texts occupy in the general structure of the
ability to learn and what psychological mechanisms are behind such comprehension?
Are such skills being developed in schools?

In our research, we relied on approaches to the study of learning and the ability
to learn developed in line with the Cultural-historical and Activity paradigms, espe-
cially the ideas developed within the Activity theory of learning framework (ATL) by
N. Talyzina (Talyzina, 2001; Talyzina, 2018) and the theory of educational activity and
developmental education by D. Elkonin, V. Davydov, and their colleagues (Davydov,
2002). Based on this framework, we formulated this study’s main hypothesis, which is
that the general meaning of any actions related to comprehension of educational texts
is that the students must “extract” the orienting basis of the specific actions (solving
problems or answering questions) from the content. How effectively a student trans-
forms the text into guidelines for his/her actions will characterize his/her ability to
learn from educational texts.
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Comprehension of Educational Texts
in the Structure of the Ability to Learn

The ability to learn, generally speaking, can be defined as students’ mastery of certain
methods for effectively carrying out the learning process (Malskaya, 1981; Talyzina,
2018; Sidneva, 2010). These methods can be divided into two groups. The first group
includes learning skills that are specific to a particular subject area, but also basic for
work in other areas (for example, the ability to read, write, information competence
components, etc.); these are often called primary skills (see, for example, Friedman,
& Kulagina, 1993). The second group of skills represents generalized skills that en-
sure the learning process arrangement as a whole. Among the skills of the second
group, three main types are distinguished: 1) educational and informational (ways of
working with information that ensure comprehension of oral and written messages,
modeling, memorization and reproduction, etc.); 2) educational and logical (logical
strategies that facilitate the independent search for new knowledge and solutions to
new specific tasks); and 3) ways to manage one’s own learning activities or metacogni-
tive skills (planning, control, evaluation, time management, etc.)".

The skills that ensure comprehension of educational texts are educational and
informational. The peculiarities of the skills that ensure the process of comprehension
are described differently depending on the theoretical model chosen by the research-
ers. Thus, from the cognitive psychology point of view, the text comprehension pro-
cess is the active construction of mental models — both the model of the text itself
and the model of the situation that it describes; the effectiveness of constructing the
latter is determined by the reader’s prior knowledge (Kintsch, 1998; Snow, 2002).
There are four types of factors, the consideration of which leads to an improvement in
the quality of text comprehension: 1) the sociocultural context; 2) the reading process
arrangement itself (teaching various comprehension strategies); 3) the text’s char-
acteristics; and, finally, 4) the reader’s psychological characteristics (Wooley, 2015,
pp. 27-32).

However, the central role among these factors, from the cognitive psychology
point of view, is played by the purpose of reading, which determines what exactly
the reader is trying to understand from the text (Freebody & Luke, 1990). Overall,
the skills that determine how effectively an educational text will be understood are
described within cognitive psychology as both cognitive (for example, formulating
questions, summarizing, clarifying the meaning of unclear words, etc.) and meta-
cognitive (planning, the ability to monitor comprehension (monitoring) of what was
read, control) strategies (Wooley, 2015). However, more and more attention is begin-
ning to be paid to the goals for which educational texts are being read.

Over the last 20 years, along with cognitive and metacognitive processes that
ensure the comprehension process, the possibility of using texts to solve real life
problems — i.e., reading literacy — has begun to be actively studied. According to

! The possibility of including general knowledge (and actions with it) specific to particular subject
areas in the structure of the ability to learn is discussed both in Russian research (for example, as part
studies in line with the third type of orientation basis and the theoretical thinking formation), and in
international research, where cognitive skills are discussed in the context of the structures of subject
knowledge and skills (Glaser, 1988).
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the authors of this framework (OECD, 2010), reading literacy is a person’s ability
to understand and use written texts, think about them, and engage in reading to
achieve his/her goals, expand knowledge and capabilities, and participate in social
life (ibid.). This functional aspect of educational texts’ comprehension (namely as
means) brings this approach closer to the activity approach (Zukerman, & Erma-
kova, 2003).

Actually, the Activity approach toward comprehension of educational texts was
developed by various authors in Russian psychological research. Thus, in the studies
by I. Ilyasov, I. Usacheva, N. Galatenko, I. Korotaeva, etc., effective work with text in-
volves identifying specific actions, the presence of which allows the reader to improve
their comprehension (Ilyasov, & Galatenko, 1988; Usacheva, 1990). These authors
believe that in a situation of information assimilation while reading, the reader must
have formed a program of activity that includes mastery of educational actions of
two kinds: 1) comprehending the material from the text and 2) taking action to put
the information into practice. To effectively assimilate material from text, the student
must develop such actions of comprehension as: 1) thematization (i.e., selecting the
message topics and assigning them to logical types of content — for example, facts,
theories, methodology, etc., — which underlie the search for the key idea in the text);
2) systematization of the material (establishing logical relationships between frag-
ments of content); 3) planning, as well as recording, the content (taking notes, draw-
ing up schemes, etc.); and 4) mastering (consolidating) the material (Usacheva, 1990).
The control part is designed to ensure monitoring of the entire process of content
assimilation while reading. For each of these types of actions, a specific orienting basis
was developed, and the formation stages were described (see, for example, Korotaeva,
2000). This approach differs from the cognitive one by a detailed description of not
only the skills themselves that ensure texts’ comprehension, but also their structure
and formation.

What is common to both theoretical models described above is that the text
comprehension serves as a process of “moving” the content inside the mind, (i.e.,
“appropriation”) through building a mental model/structure/distinguishing types of
content, etc. For this purpose, the student is offered various methods, strategies, and
other means of comprehension. However, if we keep in mind the fact that the goal
that the reader sets for himself/herself plays a fundamentally important role in the
comprehension process, the formation of specific actions for text comprehension can
be considered as teaching students to independently set such special goals (for ex-
ample, the goal of searching for knowledge in the text about facts and explanation
of these facts already changes the process of working with the text). The establish-
ment of the semantic connections in a text, as the research shows, is also significantly
improved in a situation where students are required to ask questions about a given
text (either independently or based on a generalized list of questions) (King, 1994;
Korotaeva, 2000; Oleinikova, 2012).

Most consistently, from our point of view, this analysis of students” use of text
as a means of their own activity is implemented in studies conducted in line with
the educational activity and developmental learning theory of V. Davydov and his
colleagues (Davydov, 2002; Zukerman et al., 2011). In these studies, text serves as
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a means of providing educational modeling while unfolding educational activities,
and in this sense, its comprehension requires developed conceptual thinking in a
given field of knowledge and cannot be formed outside this context (Chudinova, &
Zaitseva, 2014).

In the research by V. Vysotskaya and her colleagues, also carried out in line with
developmental education (Vysotskaya et al., 2020), the condition for a full com-
prehension of education texts is their specially developed content. The educational
texts offered to children describe the purposeful transformation of natural material
through human activity (“from ear of wheat to loaf,” “from stem to shirt,” “from
ore to iron”). This gives students the opportunity to model the process of creating a
thing needed by a person (what came out, came out of what, how it came out), and
such modeling occurs on the basis of analysis and transformation of the text itself
(ibid., p. 98). The model creation process, thus, mediates the texts’ comprehension,
generating those questions, the answers to which will be purposefully sought for
in the text.

In our opinion, the facts mentioned above demonstrate the need to consider text
comprehension in a significantly different context — not as a special activity for the
ready-made knowledge assimilation, but as an orienting part of individual substan-
tive actions to search and extract the required orienting keypoints from the text.

The Recognition Action and Educational Texts’ Comprehension

For us, the “model” action that comprises the essence of working with educational
texts in the logic of the ATL (Activity theory of learning) is recognition action (Talyzi-
na, 1955; Galperin, & Talyzina, 1957). It is possible to identify two key characteristics
of such action, which allow us to look at the psychological mechanisms of educational
text comprehension from a slightly different angle.

The first characteristic can conventionally be called the ability to “see” the orient-
ing purpose behind an educational text. In studies of the formation of the recognition
action conducted by P. Galperin and N. Talyzina (Galperin, & Talyzina, 1957), it was
shown that following the formation, children began to relate differently to any new
definition for them; they considered it an orienting function from the point of view
of whether it would allow them to recognize the objects it describes or not. Therefore,
they could immediately identify the text elements’ “orienting purpose” — those ques-
tions that the text answers and those tasks that can be solved with its help. In fact,
they immediately saw those actions for which the content specified by the definition
would serve as guidelines.

The other side of “recognition action” is the reliance on the characteristics speci-
fied in the definition. This means turning to this text when searching for answers to
questions, solving problems, etc. The formation of such support in relation to the
“recognition action” occurs through encouraging students to be sure to use the ac-
tion’s orienting basis for recognition in the process of systematic stage-by-stage for-
mation. It is obvious though that this characteristic cannot always be formed simply.
In the studies by P. Galperin, it was demonstrated that the gap between knowledge
and application can be resolved if the attributes proposed in the scheme of the ori-
enting basis of action are not simply included in the method of solving the problem;
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rather, a situation is arranged for the children to realize the need to use exactly such,
and not any other attributes, due to their conscious assimilation of the function (of
the role) of these units in the system (Galperin, 1985; Aidarova, 1968; etc.).

However, this does not change the core point: a student who knows how to rec-
ognize a concept is guided precisely by the definition when solving problems, and not
by naive concepts. Based on our assumptions, a student who knows how to learn from
educational texts from the perspective of the ATL, will obviously: a) in the process of
working directly with such a text, correlate its content with possible actions (cognitive
or practical), i.e., guidelines for which can be extracted from it, and b) rely on such
given knowledge in the process of solving specific problems.

We decided to test our assumptions empirically. To do this, we chose classes in
which work with educational texts should already be well developed, since the stu-
dents had begun to study the fundamentals of the natural sciences and therefore were
predominately using textbooks. These students were in grades 4 to 8.

Purpose and Hypotheses of the Study

Our main research goal was to study students’ comprehension of educational texts
depending upon their orienting purpose. From our point of view, this skill should
manifest itself most clearly in the ability to effectively work with concept definitions
(i.e., choosing an action adequate to the definition and recognize a concept), and,
more indirectly, in the ability to highlight the main idea in a standard educational text
and structure it. Additionally, we wanted to examine whether and how exactly these
skills changed with age and the transition from grade to grade.

Research Hypotheses

1. The ability to rely on educational texts as guidelines for specific subject actions
gradually develops, while growing up.

1A. The ability to choose an action adequate to the concept’s definition improves
from 4th to 8th grade.

1B. The ability to recognize a concept improves from 4th to 8th grade.

1C. The ability to highlight the text’s main idea improves from 4th to 8th grade.

1D. The ability to structure text improves from 4th to 8th grade.

2. The ability to work with concepts’ definitions effectively and the ability to com-
prehend educational texts are significantly and positively associated.

2A. The ability to choose an action adequate to a concept’s definition is positively
associated with the ability to highlight the text’s main idea.

2B. The ability to choose an action adequate to a concept’s definition is positively
associated with the ability to structure a text.

2C. The ability to recognize a concept is positively associated with the ability to
highlight the text’s main idea.

2D. The ability to recognize a concept is positively associated with the ability to
structure a text.
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Methods

Assessment of the Ability to Work with Concept Definitions

The basic principles of constructing tasks for such an assessment (rather than for for-
mation purposes) are described in detail in the studies by N.Talyzina (Talyzina, 2001;
Talyzina, 2018). We took two concepts from two different areas that have relatively
clear characteristics (the “straight line” concept from mathematics and the “mammal”
concept from biology). These concepts were also chosen due to the fact that students
of the selected age group (grades 4-8) are likely to have everyday analogues (this will
provoke a lack of orientation towards a given definition). In addition, these concepts’
definitions have clear attributes that will allow them to be recognized.

We took the definition of a straight line from Talyzina’s works (Talyzina, 1955),
where the defining feature was coincidence with a stretched thread®. The defini-
tion sounded like this: “The line will be straight if it completely coincides with the
stretched thread” We especially highlighted the main feature in large letters so that
students could not miss it.

As for the concept of “mammal,” we used the same attribute that is given in bi-
ology textbooks: that these animals feed their young with milk. The definition was
“Mammals are animals that feed their young ones with milk”

The students were asked to read the definition, and then were given two types of
tasks, one on the ability to identify an adequate action, and the other on recognizing
a concept.

The first type of task assessed the extent to which the student could choose an
action that was adequate to the concept’s definition. The question sounded like this:
“This definition best allows one ... (choose no more than two correct answers), and
then several types of actions were listed:

o to depict the object of the concept (“depict a mammal” / “draw a straight

line”);

o to classify this concept (“tell what lines there are” / “tell what types of mam-

mals there are”);

o to recognize whether an object belongs to the concept or not (“determine

whether a certain line is straight” / “determine whether a given animal is a
mammal”): CORRECT option;

 todistinguish (to recognize) not only this concept, but also close to it (“dis-
tinguish between a straight line, a ray, and a segment” / “distinguish between
mammals, fish, and birds”);

« to distinguish (to recognize) objects described by a concept from those not
described by it (“distinguish direct from non-direct” / “distinguish a mammal
from a non-mammal”): CORRECT option;

« any random action associated with a concept (“stretch a thread” / “talk about
your pet”).

* This definition is not the main one for textbooks on mathematics in elementary school
and, later, geometry, in which the straight line is introduced as an undefined, basic concept,
however the version of the definition we have chosen allows us to clearly recognize the straight
line among other types of lines (Talyzina, 1955).
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The participants received two points for this parameter if they identified both
correct answers and one point if they identified only one.

The second type of task assessed how well the students could recognize a concept:
whether he/she justified their answer (in “recognizing a concept” type of tasks) with
features from the definition. For each definition, 10 “recognizing a concept” types of
tasks were presented, which varied in subject, logical, and psychological (visual/con-
ceptual variations) characteristics (Talyzina, 2018). So, for example, for the “straight
line” concept, tasks were proposed that included not only images of lines (straight
lines in vertical, horizontal positions, broken lines and curves, dotted lines), but also
a verbal description of these lines (for example, “A line with a width of 2 mm and a
length of 15 mm, completely coinciding with the stretched thread” or “Red line”).

For mammals, short texts were offered about different animals, which indicated
(or did not indicate) whether the animal feeds its young ones with milk. The tasks
with missing/extra conditions included either a picture of an animal without text, or
no indication of whether or not the mother feeds her young with milk, or something
related to milk (but not related to a mother feeding her young one with milk). For
example, a “Milk snake is a small, graceful, agile snake, from 35 cm to 1.4 m long, with
a slightly pointed shiny head and bulging black eyes. The milk snake hunts at night.
Its main food is rodents, most often mice and rats.”

Thus, among the proposed 10 tasks for each definition, there were six standard
“recognizing a concept” type of tasks and four provocative ones (with missing or extra
features, or a discrepancy between what is written in the task and the drawing of the
object).

That said, we assessed two parameters: 1) the ability to recognize the concept
(correct answers) (on a scale from 1 to 10 for all 10 tasks), and 2) reliance on relevant
features (the number of tasks in which the participant justifies his/her answer with
the features specified in the definition).

This methodology for assessing concept recognition had already been used by
us previously (see Sidneva et al., 2020) and shown a sufficient degree of validity and
reliability.

Assessment of the Educational Text Comprehension

To evaluate the ability to understand an educational text, we used a specially designed
standard educational text in biology on the “Lichens” topic, which we had previously
tested in 4th grades (Sidneva et al., 2020). This text contained 16 sentences, half of
which were essential (concept definitions, the explanation of processes), and the rest
were inrrelevant (c.f., “Lichens are unique organisms’, “Lichens play an important
role in nature,” etc.). In compiling this text, we relied on the methodology developed
by O. Malskaya and A. Sidelnikova in 1984 for senior schoolchildren and students
(Sidelnikova, 1984).

Based on the number of essential sentences selected (from a scale from 0 to 8),
we evaluated the children’s ability to highlight the key idea in an educational text.
We also asked the participants to structure the text: to identify the main semantic
parts in it, name them, and write down the sentences’ numbers that are included in
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each. This ability to structure a text was assessed on the basis of coincidence with
the normative structure (three paragraphs that consisted of 2, 8, and 6 sentences, re-
spectively). A point was assigned for highlighting each part (the quality of each part’s
heading was not evaluated) and also for each correctly marked sentence in that part
(the maximum was therefore 19 points).

Assessment of the Intellectual Development Parameters
In addition, we evaluated several intellectual development parameters that could po-
tentially be related to the main variables we measured:

1) The instructions” execution. We used subtest No. 1 of the group intellectual
test GIT (Burlachuk, Morozov, 1989), which is aimed at identifying the speed
of comprehending simple instructions and implementing them;

2) The ability to find logical patterns. We used subtest No. 5 of the group intel-
lectual test GIT — “Number series” (Burlachuk, Morozov, 1989), which mea-
sures the ability to find logical patterns in mathematical information.

Sample

The study involved 280 school students from grades 4 to 8 from two public schools in
Moscow, 107 boys and 173 girls (average age 11.25 years). The general characteristics
of the sample are given in Table 1.

Table 1
Distribution of respondents by grade, age and gender
Grade Number Boys Girls Age
4th grade 112 52 60 10.07
5th grade 81 28 53 11.05
6th grade 43 14 29 12.02
7th grade 19 5 14 13.05
8th grade 25 8 17 14.06

Descriptive statistics

Descriptive statistics based on results of the evaluation are presented in Table 2.

In Table 2, the predominance of low values for the ability to recognize a concept
is noteworthy; on average, the students used features from the given definition in
2.16 tasks out of 10 for the “straight line” concept (standard deviation 2.49), and in
4.9 tasks out of 10 (standard deviation 3.2) for the concept of “mammal” Appar-
ently, many students are not accustomed to relying on definitions when answering
questions or solving problems. In the case of the “straight line” concept, 37.1% of the
students did not rely on the definition in any of the 10 tasks, and in the case of the
“mammal” concept, 17.1% of the students did not do so.
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It is also obvious that when operating with the “mammal” concept, it was easier
for the children to recognize the concept, which is confirmed by statistical analy-
sis (p < 0.001, T-test for related samples). However, we found a significant correla-
tion between the quality of the recognition action for these two concepts (R =0.46,
p < 0.001, Pearson correlation coeflicient), which means that, as a rule, a child who
does not rely on the definition in the case of the “straight line,” with a high degree of
probability will not rely on definition when operating with the concept of “mammal.”
This fact later allowed us to combine these data into a common parameter — the
ability to recognize a concept.

Table 2
Descriptive statistics on the studied parameters
N Minimum | Maximum Mean Standard deviation
The ability to choose an adequate action (CAA)
“Straight line” (from 2) 195 0 2 1.16 0.72
“Mammal” (from 2) 195 0 2 1.45 0.63
CAA general (from 4) 195 0 4 2.6 1.09
Recognition action (RA)
“Straight line” (from 10) 280 0 9 2.16 2.49
“Mammal” (from 10) 280 0 10 4.9 3.2
RA general (from 20) 280 0 19 7.1 4.87
Reading comprehension
Choosing key idea (from 8) 280 0 7 3.9 1.23
Ability to structure (from 19) 195 0 19 13.4 5.93

As for choosing an adequate action, the situation here was similar, although the
distribution was not so strongly weighted toward low values. An adequate action
(recognition) when comprehending a definition was chosen significantly more often
when working with the definition of a mammal (p < 0.001, T-test for linked samples).
At the same time, the correlation between the ability to identify an adequate action
for a given definition between the concepts “straight line” and “mammal” was signifi-
cant, equal to 0.31 (p < 0.001), which again gives us grounds to combine the results
into a common parameter — the choice of an adequate action. Analysis of the data
obtained also shows that from 19% (in the case of the “straight line” concept) to 7.6%
(in the case of the “mammal” concept) of the sample could not choose the action that
lay behind the definition (the action of recognition), but chose other actions (depict/
classify or random action).

Both parameters (the ability to recognize a concept and the choice of an ade-
quate action) were significantly and positively correlated with each other (R=0.321
at p < 0.001), which obviously indicates that these parameters are closely related.
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Hypotheses Testing

1. Differences in the studied parameters depending on the grade in school

The most unexpected result for us was that both the choice of an adequate action and
the ability to recognize a concept did not increase smoothly from 4™ to 8" grade. Nei-
ther hypothesis 1A (“The ability to choose an action adequate to the concept’s defini-
tion improves from 4™ to 8" grade”), nor hypothesis 1B (“The ability to recognize a
concept improves from 4" to 8" grade”) was confirmed.

4.00+

3.00+

2.00

1.00

0.00+

T T T T T
4 5 6 7 8

Figure 1. Ability to choose the appropriate action in different grade

Note. N = 195; scale from 0 to 4; X = grades; Y = means and standard
deviations

Figure 1 shows the means and standard deviations change for the choice of an
adequate action. We found significant differences between grades in choosing an
adequate action for the proposed definition (ANOVA, p < 0.001) only starting with
grades 7 and 8; there was no significant growth until grade 7, while there were no
significant differences between indicators in grades 7 and 8 (T-test for independent
samples, p=0.16). We did not find any gender differences for this parameter; boys
chose adequate action at the same level as girls (T-test for independent samples).

Figure 2 shows the change in means and standard deviations for the ability to
recognize a concept.

The variance analysis showed the presence of significant differences by grade
(ANOVA, p=0.001): 4M-graders performed significantly worse than all other stu-
dents on concepts recognition tasks (p < 0.001). However, there were no significant
differences between the 5%, 6", 7, and 8 grades (differences between grades 5 and
8 are significant at the trend level p = 0.053). Therefore, judging by the obtained data,
8M-graders just as rarely use the characteristics specified in the definition when
solving problems as students in the 5%, 6™, and 7™ grades do. The crucial thing here
is that, as in the case of choosing an adequate action, we still do not observe a gradual
increase in the indicator.
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Figure 2. Concept recognition ability in different grades

Note. N = 280; scale from 0 to 20; X = grades; Y = means and
standard deviations

Also differences by gender were discovered for this parameter: on average, boys
performed worse than girls (T-test for independent samples, p < 0.01).
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Figure 3. Ability to follow the instructions in different grades

Note. N = 148; scale from 0 to 20; X = grades; Y = means and standard
deviations (GIT-test, subtest 1)

Is it possible that the students from the same school year in our sample did not
differ much in intellectual development level and therefore showed similar results on
concept recognition? To test this assumption, we compared our data on comprehen-
sion on concept definition with the results of two subtests of the GIT test: “Following
the instructions” (subtest No. 1) and “Number series” (subtest No. 5) (Burlachuk, &
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Morozov, 1989). We identified significant correlations: the ability to choose an ac-
tion adequate to the definition correlated with the execution of instructions (R =0.4
at p < 0.001, N =148), and the ability to recognize a concept correlated both with
the execution of instructions (R=0.33 at p < 0.001, N = 148), and the ability to find
logical patterns (R=0.41 at p < 0.01, N =53). That is, the better children were able
to work with definitions, the better they followed instructions and found patterns in
a numerical row. However, the dynamics by grade in terms of the instructions’ ex-
ecution level was much smoother; there was only an insignificant decrease in the 8™
grade, which can be explained by the smaller number of students in this class; there
were only 25 of them (see Figure 3 and Figure 4).
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Figure 4. Ability to find logical patterns in different grades

Note. N =53; scale from 0 to 20; X = grades; Y = means and standard
deviations (GIT, subtest 5)

Thus, the results mentioned above can be explained not by the students’ intel-
lectual abilities, but by their ability to work with concept definitions, and this skill
remained approximately at the same level from 4™ to 8™ grade.

The descriptive statistics on the quality of work with a standard educational text
in the sample as a whole did not show anything unexpected; on average, the students
selected about four main sentences out of eight correctly, and scored 13 out of 19
points on the text-structuring quality assessment (see Figure 5). But an analysis of
the changes in these two parameters with age shows a similar picture as with on the
ability to work with definitions. In terms of identifying the text’s key idea, no funda-
mental changes occurred from 4th to 8th grade; in fact, fourth-graders highlighted
the main idea as often as eighth-graders (ANOVA, p = 0.16). Girls also identified the
text’s main idea significantly better than boys did (T-test for independent samples,
p < 0.05).

There were differences in text structuring between students of different grades,
but they appeared only in grades 7 and 8; there were no differences between grades
4, 5, and 6 (T-test for independent samples, p < 0.05) (see Figure 6). The figure also
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shows a slight decrease in grades 5 and 6 compared to grade 4, but statistically,
grades 5 and 6 differed from grade 4 only at the trend level. Therefore, hypotheses
1C (“The ability to highlight the text’s main idea improves from 4th to 8th grade”)
and 1D (“The ability to structure text improves from 4th to 8th grade”) are also not
confirmed.
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Figure 5. Ability to highlight the main idea in the text
in different grades

Note. N =280; scale from 0 to 8; X = grades; Y = means and
standard deviations
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Figure 6. Ability to structure the text in different grades

Note. N = 195; scale from 0 to 19; X = grades; Y = means and
standard deviations

So, we can conclude that Hypothesis 1 (“The ability to rely on educational texts as
guidelines for specific subject actions gradually develops, while growing up”) is not
supported by our data.
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2. Associations between the parameters of working
with definitions and text comprehension

According to Hypothesis 2 (“The ability to work with concept definitions effectively
and the ability to comprehend standard academic texts are significantly and posi-
tively associated”), we expected to see significant interrelations between the quality
of working with definitions, on the one hand, and the quality of working with holistic
educational texts, on the other. The results of the correlation analysis are presented
in Table 3.

Table 3

Intercorrelation between the characteristics of recognition action and text comprehension

The ability Reading Reading
to choose Recognition | comprehension | comprehension
an adequate action (choosing key (ability to
action idea) structure)
The ability Pearson - "
to choose an Correlation 321 A1 337
adequate action [ -
Sig. (2-tailed) 0.000 0.123 0.000

N 195 195 195 195
Regognltlon Pearson. 321" 241" 374
action Correlation

Sig. (2-tailed) 0.000 0.000 0.000

N 195 280 280 195
Reading | Pearson 111 241" 268"
comprehension | Correlation
(choosing key [ -
idea) Sig. (2-tailed) 0.123 0.000 0.000

N 195 280 280 195
Reading | Pearson 337" 374 268"
comprehension | Correlation
(ability to - -
structure) Sig. (2-tailed) 0.000 0.000 0.000

N 195 195 195 195

Note. *. Correlations are significant at p < 0.05 (2-way). **. Correlations are significant at p < 0.01 (2-
way).

Table 3 demonstrates that in the sample as a whole, indeed, the students who
knew how to recognize concepts worked better with educational texts; at least they
better distinguished the sentences that were essential for comprehension from the
unimportant ones, and also they structured the text better. Thus, hypotheses 2C (“The
ability to recognize a concept is positively associated with the ability to highlight the
text’s main idea”) and 2D (“The ability to recognize a concept is positively associated
with the ability to structure a text”) were confirmed. The only connection not found
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was between the ability to highlight the text’s main sentences and the ability to “see”
the action behind the definition. However, this connection remains if we exclude the
oldest students (eighth graders) from the sample. Thus, hypothesis 2A (“The ability
to choose an action adequate to the concept’s definition is positively associated with
the ability to highlight the text’s main idea”) was fully confirmed, and 2B (“The ability
to choose an action adequate to the concept’s definition is positively associated with
the ability to structure a text”) was partially confirmed.

This means that there is reason to assume that working with educational texts,
as well as concept recognition, requires the ability to identify the questions that this
educational text answers, and the ability to rely on the text’s elements when answer-
ing these questions. And we have reason to believe that Hypothesis 2 (“The ability to
work with concepts’ definitions effectively and the ability to comprehend standard
academic texts are significantly and positively associated”) is generally confirmed.

Discussion

One of the important results of our research is the fact that after the transition from
primary school to the secondary level, students’ work with educational information
(such as concept definitions, and educational texts) does not fundamentally change
(up to the 7th grade), despite the fact that the level of individual parameters of the
children’s intellectual development gradually increases. It turns out that if a child
demonstrates a low text comprehension level in the 4th grade, then, most likely, by
the 7th grade his/her level will not have increased much or would have remained at
the same low level! A longitudinal study could provide a more precise answer to this
question; however, our data segments already allow us to draw such a conclusion.

Our results are confirmed by the difference in the Russian results on two interna-
tional comparative studies — the PIRLS for the 4th grade and PISA for the 8th grade
(OECD, 2010). While fourth-graders have been in the top 10 for the last 15 years in
their ability to understand text, as measured by the PIRLS test, the level of reading
literacy in grades 8-9 in Russia according to PISA is catastrophically low (OECD,
2010: Mullis et al., 2009). In 2011, these results were verified by G. Zukerman and
colleagues on a sample of more than 3,000 people (Zukerman, Kovaleva, & Kuznet-
sova, 2011)The authors of the study created a diagnostic methodology that combines
the PIRLS and PISA approaches, and it turned out that two years of study in a Rus-
sian middle school (5th and 6th grades) does not change anything in the ability of
schoolchildren to understand informational texts. No differences with the 4th grade
were detected; they appeared only in the 9th grade, but, as noted by the authors, the
increase in reading literacy “over five years of study is very insignificant” (ibid., p.
123). In the authors’ point of view, the problem may lie in the fact that if the first stage
of the reading literacy development (learning to read) is successful (i.e., children feel
comfortable working with written texts), then the second stage (reading for learning
or reading in its functional sense) “fails,” and the dynamics of reading literacy devel-
opment slow down (ibid., p. 147).

What is the matter? It would seem that it is during the transition to secondary
school that educational information texts begin to acquire key importance; teachers
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of history, geography, and biology are constantly asking students to read a paragraph
from a textbook and answer questions as homework. In our opinion, which is sup-
ported by this study’s data, the most important condition for resolving this problem
is to teach students a slightly different “perception” of any newly acquired knowl-
edge — perceiving it as guidelines for action, which obviously presupposes the ability
to “see” these actions and, when performing these actions, “transform” the acquired
knowledge into real guidelines. Judging by our data, Russian children in grades 4-6
have great difficulty with this kind of transformation.

This assumption is supported by the significant associations we obtained between
text comprehension (assessed on the basis of highlighting the key idea and structur-
ing) and the ability to recognize a concept, in which the ability to see a future action
and use use key characteristics of the definition are crucial. There is also evidence
in the scientific literature that the identification of meaning in a text is significantly
improved when students are required to ask questions about the text (either inde-
pendently or based on a list of questions) (King, 1994). In fact, asking questions en-
courages students to identify actions for which the knowledge given in the text will
become orienting, which will contribute to their comprehension.

Modern cognitive research, carried out in line with the evidence-based approach
in education (see, for example, Brown, Roediger III & McDaniel, 2014), shows that
attempts to learn by relying only on repeated reading of educational texts (even with
underlining of key words) are not effective, and it is much more productive to learn
through active actions (not rehearsing and memorizing, but attempts to reproduce
and search for answers to questions in a given text). This can also be explained from
the perspective of the activity approach, as text comprehension will be carried out
fundamentally differently when the students is searching for answers to questions
rather than simply trying to “read” or “understand.”

In general, we think that instead of trying to teach some other knowledge or
actions (meta-knowledge, meta-actions, and/or specific practical actions) so that a
student can apply subject knowledge obtained through texts to solving problems, it
is necessary to teach students to perceive any newly acquired knowledge differently.
They need to perceive educational texts precisely as guidelines for certain practical or
cognitive actions, to highlight these actions, and, naturally, to try to carry them out.
In this manner the emphasis is on restructuring the learning process toward activity-
based mediation.

Conclusion

This study demonstrated that 10-15-year-old Russian school students experience dif-
ficulties in comprehending educational texts, and these difficulties do not decrease
with the transition from grade to grade. The obvious answer is the need for special
work aimed at developing the students’ ability to work with text. But that raises the
question of the appropriate method for such work. This issue, in our opinion, can
be resolved only by relying on the psychological mechanisms of the educational text
comprehension process. Our research has shown that the success of comprehension
texts is closely related to the success of comprehension of concept definition, the
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psychological mechanism of which has been very well studied in psychology, based
on the principles of the Activity approach. The ability to see any educational text’s
orienting purpose and extract from it the basic elements for the action, in our opin-
ion, is a key factor in its comprehension and the psychological basis for developing
the ability to learn.
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