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Introduction The need to develop students’ ability to learn independently has been
a widely discussed issue in the theory and practice of education over the past 50
years (in research on learning to learn, self-regulated learning, metacognitive learn-
ing, etc.). If we understand instruction as a system of activities by the student and
teacher, associated primarily with the transmission of cultural experience, then
studying the psychological mechanism for accepting and using the proffered knowl-
edge as an orientation for future actions is highly relevant.

Objective. We surmised that the ability to use given knowledge in the school
instruction process (which we call “orientation towards given knowledge” [OGK])
would differ between fourth-graders studying in traditional educational systems
(TE) and those in Developmental Education (DE), since these systems differ sig-
nificantly in the principles of the selection learning material and organization of
learning activity. We also sought to clarify the correlation between OGK and such
important educational outcomes as the ability to identify the most important thing
in a text, logical skills, memorization skills, and academic achievement.

Design. To diagnose OGK, we gave fourth-graders (N=115) the definition of a
concept, an instruction to recognize and identify objects as either being described
or not described by that concept, and 10 recognition problems in the form of short
texts. We assessed the level of OGK by counting the number of problems for which
the answer was justified by the given definition. In addition, we measured the ability
to identify the main point in the text, logical skills, and random memorization skills.

Results. Almost a quarter of all the fourth-graders (25.7%) failed to use the
given definition at all; however, the DE students demonstrated a higher level of
OGK (U=2038, p<.01) significantly more often. OGK among general sample also
correlated with the ability to identify the most important thing in a text (R=0.31,
p<.001), logical skills (R=+0.35, p<.001), and memorization skills (R=+0.195,
p <.05 for short-term memory and R=+0.301, p<.01 for long-term memory).

Conclusions. Possible reasons for the cognitive performance of the fourth-grad-
ers are discussed. We argue that orientation towards given knowledge can be con-
sidered an essential condition for effective learning, and therefore serious attention
should be paid to its development.
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Introduction

The problem of students not applying the knowledge they have gained to solving
problems is one of the key ones in pedagogical psychology and educational practice
(Barnett & Ceci, 2002; Vosniadou, 2013; Zukerman & Ermakova, 2004).

In Bloom’s widely known taxonomy of learning tasks (1956), which was revised
by L. Anderson and D. Krathwohl (Anderson & Krathwohl, 2001), the authors de-
scribe six educational goals that the teacher should achieve: to remember, to under-
stand, to apply, to analyze, to evaluate, and to create. The student must first remem-
ber and understand, and only after that learn to apply this “knowledge” to solving
problems. The teacher’s task in the first two grades is to ensure the “acquisition of
knowledge” as such, whereas how it can be used, how the limits of its applicability
can be analyzed and evaluated, serves only in an explanation of the role that the
acquisition of knowledge should play in the next stages of the learning process.

In the Activity Approach to the learning process developed in Russian psychol-
ogy and based on L.S. Vygotsky’s ideas (Vygotsky, 1978; Leontiev, 2005; Gal’perin,
1989; Talyzina, 1975) a fundamentally different approach has been proposed to
how given knowledge mediates problem solving. The main ideas of this approach
were implemented in real educational practice, known as Developmental Educa-
tion system, which emerged in the Soviet Union more than 60 years ago (Davydov,
1996, 1995; Zukerman & Venger. 2010). How does this system work?

The Activity Approach to Applying Given Knowledge
to Problem Solving

In Russian, the word “knowledge” (znanie) has two different meanings. There is
knowledge considered as information that must be acquired through sociocultural
experience, and knowledge that is the result of individual experience of an activity.
We will use this term in the first sense: knowledge as a social and cultural experi-
ence that has to be learned. This distinction is described by L. Radford (2013),
who suggested a clear difference between knowledge and knowing: Knowledge is a
“historically and culturally codified fluid form of thinking and doing,” which exists
independently of the individual mind. But real knowledge (“knowing”) is only real
if it is the result of one’s own activity (Radford, 2013, p. 16).

The Russian philosopher E.V. Ilyenkov (1991), addressing the differences be-
tween given knowledge and knowledge “possessed by the subject,” writes: “[T]here
is a serious reason to think that the very problem they are trying to solve in this way
arises only because the ‘knowledge’ is given to a person in an inadequate form, or,
to put it more crudely, is not real knowledge, but merely a surrogate..” (Ilyenkov,
1991, p. 381).

But what can be considered an adequate form of given knowledge in this case?
According to the Activity Approach, developed in Russian psychology in the gen-
eral framework of cultural-historical consideration of the psychological mecha-
nisms of acquisition of knowledge, we should begin with an analysis of actions
rather than of knowledge. It is important to choose actions in which the proftered
knowledge can assume the role of a cultural mediator (in L.S. Vygotsky’s terminol-
ogy; see, e.g., Vygotsky, 1978) - i.e., the way of performing these actions will neces-
sarily include the given knowledge as a component. What is action and how does it
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relate to knowledge obtained from a textbook, from the words of the teacher, and
other sources?

Action [Russian: deistvie], according to P.Ya. Gal'perin (1989), is the leading
component of the educational process: “For students, the learning process is a con-
tinuous sequence of actions: listening and understanding (the teacher’s instruc-
tions and explanations), reading and writing, counting, adding and subtracting,
performing grammatical, mathematic, and historical analyses, etc.); these are all
different actions: intellectual, perceptual, verbal, and physical” (Gal'perin, 1989, p.
65). There is no precise English translation of the Russian term deistvie; it can be
most closely translated as a purposeful action that leads to the solution to the par-
ticular problem.

Another component of the educational process are concepts that must be ac-
quired through action or as part of different actions (Gal’perin, 1989). Gal'perin
distinguishes between the content of concepts (mathematical, linguistic, etc.) and
their psychological role in an action.

He states that from the psychological standpoint, we can speak of three com-
ponents of any action: orienting (developing a goal, a plan for implementation, and
tools for checking the results), executing, and controlling (Gal'perin, 1966). The
main component of the orienting part is the orientation basis of action (OBA),
which is what the subject actually focuses on when performing the action. OBA
also includes an understanding of the goal (object) of an action, the sequence in
which it is implemented, as well as the characteristics of the material (if it is physi-
cal action), the tools used, and much more (Gal’perin, 1989). Moreover, the actual
OBA may contain significant discrepancies from the cultural norm associated with
“given knowledge”, making it possible to solve problems in this subject area without
errors.

The task of any student is to achieve an OBA that will allow an indepen-
dent solution of the specific problems presented. Cultural content is conveyed
in school by educational texts, including presentations by the teacher, which
contain definitions of the necessary concepts and other educational information
“provided for the acquisition of knowledge” Most students do not have much
success in extracting from these sources the points of orientation that are objec-
tively necessary to grasp a concept (understanding the way its content can orient
their own actions).

Gal’perin did not consider it promising to study how concepts are formed
spontaneously. In his view, the genesis of mental processes (actions and concepts)
should be that of systematic and stage-by-stage formation of mental actions and
concepts (Gal’perin, 1966), by means of which, through creating conditions for ac-
tions of the necessary quality, we simultaneously clarify those conditions. One of
the most important is the teacher’s ability to choose a learning method that forms
the first, second, or third type of orienting basis of action. In fact, only the second
and third types of instruction promote the formation of knowledge as an orienta-
tion of action. What are these types?

The first type of OBA is mainly characterized by students’ use of trial and error
to orient their own actions. In the search for points of orientation, students may use
completely different aspects of the learning situation (the teacher’s explanation as
coming from a “knowledgeable” person; demonstration of a model for solving spe-
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cific problems; description rather than definition of objects that are grouped into a
concept; demonstration of a set of objects for independent comparison and iden-
tification of “essential” attributes, etc.). The student’s gradually developing OBA
usually contains some attributes that are insignificant for the particular concept,
unsuitable for solving this class of problems, operations, etc. For example, if the
teacher suggests to students only the definition of “perpendicular lines”, and then
gives them problems that require the recognition of perpendicular lines (actions of
recognition), the students will have to independently find a way to perform such
actions. N.F. Talyzina (Talyzina, 1975) distinguished three operations in the action
of recognition: (a) identification of attributes (if a definition is given, the attributes
have to be “extracted” from it); (b) identification of their presence (or absence) in
each object presented; (c) a conclusion about whether an object belongs or does not
belong to this class of objects, according to a logical rule.

First of all, students should select the relevant characteristics of the perpendicu-
lar lines from the definition: (a) two lines (in fact, two characteristics — they should
be lines and there should be two of them); (b) both should be straight; (c) the angle
between them should equal 90 degrees. Secondly, students need to be able to iden-
tify each characteristic in the objects presented to them, and, finally, to draw a
conclusion (are they perpendicular lines or not, or do we need more information?),
using a logical rule. Most children have a hard time doing all this independently, so
their OBA is incomplete and very concrete.

In their classic article, Gal’perin and Talyzina (1957) criticized the practice of
using of the first type of OBA and proposed another method of teaching, which
makes it possible to provide the student with the means and methods of action of
an appropriate quality and to make the given knowledge a real point of orientation
for future actions. First of all, the authors contend that the definition of objects
related to the concept, unlike their description, should be appropriately “opera-
tionalized” This means that it should include attributes that can be used to establish
their presence or absence in each object, when a student performs an “action of
recognition”.

Such instruction, which results in the second type of OBA, gives the students a
complete system of points of orientation and operations within the required class of
tasks, in a finished form, as a “method of action”. Searching for them independently,
by trial and error, is therefore not a relevant task for the student. The teacher’s task
is to encourage the use of a given set of operations and their points of orientation
for solving every task. This makes the proposed method a real instrument for ex-
ecuting an action under specific conditions, while variations in the types of prob-
lems make it possible to test the method under different conditions (and thereby to
make it a real point of orientation).

Development of actions according to the third type of OBA, in turn, makes it
possible to arm students with a “method of analysis” of the objective situation, so
as to independently construct a way to solve the problem under the given changing,
specific conditions (Gal’perin, 1966; Davydov, 1996; Ilyenkov, 1991). Instruction by
this general method is a special action of educational research, as a result of which
students should establish for themselves an objective connection between the given
knowledge and its orienting content. The “generation” of such knowledge through
action should be constructed on the basis of special “logical-genetic” reconstruc-
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tion of the process by which a concept emerges (Davydov, 1996). This makes it
possible to set tasks not only for qualitative mastery, but also for development of
conceptual thinking, as the student and teacher move forward together through the
subject matter.

Thus, in the Activity Approach, the main question is not what “methodological
techniques” may be taught, to apply already “mastered” knowledge in practice, but
rather how to find the necessary actions (since by no means all actions to which
the given knowledge might be applied are suitable), how to implement them in
educational practice, how to make the given knowledge a real point of orientation
and means toward these actions from the outset - i.e., how to encourage students
to use that knowledge and how to ensure their mastery or interiorization of these
actions (Gal’perin, 1966).

The Concept of “Orientation Towards Given Knowledge” (OGK)

Gal’perin addresses the study of the psychological mechanisms of learning: “The
construction of a process with certain properties that are possible only under cer-
tain conditions, allows us to find out these conditions. This constitutes the main,
or, rather, the leading, method of studying these psychological phenomena. Only
later, when the way to achieve this has been established, does the possibility arise
of analysis and assessment of real phenomena” (Gal’perin, 1998, p. 288). In our
view, the general mechanisms of analysis and assessment of real phenomena were
not fully established by Gal’perin and the Activity Approach, and his method of
systematic stage-by-stage formation made it possible to determine only specific
conditions of the formation of specific subject-specific actions (see Sidneva, 2016).
For example, the general principles of the formation of new concepts and actions
did not become a real tool for assessing the effectiveness of different educational
practices, although attempts to do this are being made (Stepanova, 2005; Lvovsky
et al., 2015).

One of the conditions identified by Gal'perin as key for effective instruction is
the relationship to given knowledge as an orientation for action. The student’s abil-
ity to grasp educational information in its orientation function is what we called
“orientation towards given knowledge” (OGK).

We suggest that orientation towards given knowledge consists of two intercon-
nected components:

1. The ability to perceive given knowledge (a text, a definition, a formula,
etc.), as an instrument (a mediating tool) for certain actions (what ques-
tions it can answer, what problems a student can solve with it, etc.);

2. The ability to use the given knowledge (a text, a definition, a formula, etc.),
rather than other knowledge, in solving these problems.

To diagnose OGK, we chose the above-mentioned task of recognizing objects
that were described by the definition of a concept. What was the reason for our
choice?

In a recognition action, the attributes specified by the definition can become
real points of orientation, and the definition itself can play the role of a recognition
“tool” (or it may not, and recognition will be mediated by something else). Thus,
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a fairly simple diagnostic situation can be constructed. And finally, the absence of
errors in recognition indicates that the given definition (as knowledge of essential
attributes) is being used correctly in its orienting function.

So, for example, Gal’perin and Talyzina (1957) in their early works — on which
we based ourselves when we chose a diagnostic situation — described children who,
as a result of a formative experiment, performed a generalized recognition action,
then examined any new concept from the point of view of a future recognition ac-
tion: whether these attributes would allow objects to be recognized (for example,
they might criticize a given definition if it did not allow the recognition of objects).
“The aim of instruction as a specific social process,” writes Talyzina, “is not to en-
courage the child to rediscover this system of signs that was discovered long ago,
but to use them as a model for ‘looking’ at objects ... from the standpoint that is rep-
resented in this concept” (Talyzina, 1975). The recognition action, described in de-
tail in many works of the Gal'perin school as a psychological mechanism mediating
the recognition of objects by a given definition (as “knowledge” about the object’s
essential attributes), may turn out to be appropriate for analyzing the formation of
the orienting functions of concepts in schoolchildren.

Possible Differences in OGK Among Students
from Two Different Educational Systems

Study of the conditions and quality of the formation of new concepts and activities
can become a tool for evaluating the effectiveness of different educational systems.
By “educational system”, we mean a set of educational principles and strategies that
relate to goals, content, methods, forms of education (teaching), as well as grading
systems.

The Developmental Education (DE) system of D. B. EI'konin and V. V. Davydov
(El'konin, 1966; Davydov, 1996) can be considered as application of the Activity
approach to educational practice. The main differences between DE and the con-
temporary traditional education system (TE) concern, first of all, the type of given
knowledge that constitutes the subject matter (these are theoretical concepts in DE
and empirical ones in TE) and the way children’s actions are organized (learning
activity).

The foundations of the DE system, as Davydov wrote, are very close to the third
type of OBA (Davydov, 1996), which gives students the opportunity to take in all
the given knowledge necessary to solve specific problems. Instruction that tries to
focus on the third type of OBA was organized so that the attributes put forward
in the definition of the concept are not just part of the method of problem solv-
ing, but the students would also realize the need to use only these attributes and
not others. This was due to the students’ conscious assimilation of the functions of
the these concepts in the whole system. The definition of such a function was the
goal of a specific orienting action, which was called a “learning task” in EI'’konin’s
and Davydov’s theory of Developmental Education (Davydov, 1996; Zukerman &
Venger, 2010). For example, in studies by L.I. Aydarova (Aydarova, 1968), learning
to distinguish a morpheme was based not only on its formal features (a prefix, suf-
fix, etc.), but also on their “functional” meaning in conveying a specific message.
These and other results were summarized by Gal’perin: The main goal of a teacher
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who is trying to use the third type of OBA is to convey the function of a set of ob-
jects that the concept expresses (Gal’perin, 1966).

In curricula based on DE principles, most concepts are proposed as means of
performing certain actions (Davydov, 1996). On the other hand, active and prob-
lem-oriented methods of instruction are widely used in DE, when teachers encour-
age students to independently seek new knowledge (Zuckerman & Venger, 2010).
An interesting question, therefore, is whether students from the DE system will use
given knowledge to solve problems more often and differently than TE students,
and whether they will better recognize its orienting purpose.

Studies have shown that certain differences in cognitive and personality char-
acteristics can be detected between DE and TE students, especially after fourth
grade: DE students have better self-regulation (Repkina, 1997; Morosanova, Aron-
ova, 2004); some cognitive abilities (mediated memory, nonverbal spatial think-
ing, nonverbal imagination) among DE students are also better, but some (effective
generalization and verbal-logical thinking) show no significant differences from
TE students (Shadrikov et al., 2011). DE students demonstrate a higher level of
some mathematical skills (Pavlova, 2008), and also less external motivation and
better psychological well-being, but without significant differences in “internal”
motivation (Gordeeva et al., 2018). Some of these results are contradictory. In our
view, it is more productive to explore those cognitive or personality differences that
can be directly related to the specifics of the educational system.

Some empirical studies support this proposition. Thus, Zuckerman and Chudi-
nova showed that fifth-graders in DE are better able to use prompts than TE stu-
dents (Zuckerman & Chudinova, 2016). Furthermore, the results of the mathe-
matical subtest of the PISA Program for International Student Assessment show
that DE students learn better from previous tasks than TE students (however, this
study was not conducted with fourth-graders, but with 15-year-olds) (Zuckerman
& Ermakova, 2004).

So, we suggest that students in a Developmental Education (DE) system may
demonstrate better OGK scores than students in a traditional education (TE)
system.

Methods

Participants

The participants were 115 fourth-graders from one public school in Moscow, 61
boys and 54 girls (average age 10.16, SD 0.46). The participants were divided into
two groups: 72 students in TE and 43 in DE.

Materials

Orientation towards given knowledge (OGK) — method of diagnosis. For our purpos-
es, we chose the action of recognition. The general principles of such diagnostics
are described in the works of Talyzina (1975), but we have made some modifica-
tions to suit our research objectives.

The participants were given the definition of a concept ("A mammal is an ani-
mal that feeds its young with milk”) and the following instruction: “You need to
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Table 1

Types of tasks

Type 1. Regular tasks (with all the necessary and sufficient Correct  Correct justification
conditions) answer

1. Leopard. This is a fast and cautious animal. It has a strong, + “It feeds its young with
muscular body. At 5-6 months, after the mother stops nursing milk” / the appropri-

the young, she begins to lead them to killed prey. ate words in the text are

underlined

2. Perch. The perch’s body has an oblong shape. The female - “It does not feed its young
perch lays up to 800,000 eggs. A fish does not hatch imme- with milk” / the appropri-
diately from the egg. First, an embryo develops in it, and it ate words in the text are
gradually grows and turns into a larva. The larva itself begins underlined

to obtain food and soon looks like an adult fish.

3. Bat. Bats are small animals 4 to 16 cm long. Almost all spe- + “It feeds its young with
cies of bats produce offspring once a year. Usually they have milk” / the appropri-

just one baby. From the moment of birth, the baby feeds on ate words in the text are
its mother’s milk; the period of nursing depends on the type underlined

of bat.

4. Whale. Whales are huge marine animals. In cetaceans, the + “It feeds its young with
body has the shape of an elongated drop, which makes it easy milk” / the appropri-

for them to glide through water. But the baby does not suck ate words in the text are
milk, like other mammals: When it swims up to its mother’s underlined

belly, the mother squirts a stream of milk into the baby’s

mouth.

5. Whale shark. Whale sharks are considered the largest spe- - “It does not feed its young
cies of fish. Such sharks are ovoviviparous, that is, the young with milk” / the appropri-
hatch from eggs. After the female has laid her eggs, she leaves ate words in the text are
her offspring forever and is no longer interested in their fate. underlined

6. Dolphin. The dolphins body has a fusiform streamlined + “It feeds its young with
shape. Almost all members of the dolphin class have a pro- milk” / the appropri-
truding dorsal fin. The skin is elastic and smooth to the touch. ate words in the text are
A baby dolphin gets food by injection of its mother’s milk into underlined

its mouth.

Type 2. Provocative tasks (some necessary conditions are Correct Correct justification
lacking) answer

7. Platypus [Only a picture of the animal was shown]

8. Milk snake. This is a medium-sized, lithe, and mobile snake
from 35 cm to 1.4 m long, with a slightly pointed, shiny head
and convex black eyes. The milk snake hunts at night. Its main
food is rodents, usually mice and rats.

9. Cassowary. Cassowary is the Indonesian word for “horned
cow”. Its length can reach 2 meters, and its weight 85 kg. It is
extremely aggressive. With its 20-centimeter claws, a speed on
land of 50 k/h, and the ability to swim, a victim has no chance
of escape.

10. Bee. Bees are flying insects. In the spring, the queen bee
lays her eggs. Young insects feed the queen and all the larvae
with a special milk produced in their maxillary glands. First,
the queen lays the larva in a wax cell, and then the nurse bees
literally “fill” the larva with a nutrient mixture.

?
?

Not enough information
Not enough information

Not enough information

Not enough information
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help a 4-year-old girl find a mammal among the other animals at the zoo, using
the short texts that are posted on their enclosures. Select ‘+’ if it is a mammal, - if
not, and ¢’ if there is not enough information to decide. Please explain all your an-
swers”. Two groups of problems were given in random order: (a) problems with all
the necessary and sufficient conditions to answer the question (regular tasks), and
(b) problems that do not provide all the necessary conditions (provocative tasks).
Examples of the problems are presented in Table 1.

Coding of OGK for assessment. We evaluated not so much the correct result that
as whether it was justified, based on the given knowledge (the attributes specified in
the definition) (see Table 1). If students give the correct answer (“+”, “-”, or “?”) and
justify it with reference to the given definition in any form (orally or by underlining
the key sentence in the texts), we encode it as 1. If they give the wrong answer, or
the correct answer, but justifies it with reference to something else (“I know it”, “My
Mom told me”, etc.), we encode it as 0. If students give the wrong answer, but justify
it with reference to the given definition (for example, “A bee is a mammal because
it feeds its young milk), we encode this answer as 0.5. Two experts did the coding,
and the correlation between their assessments was 0.98 (Spearman’s R-coefficient).

The total OGK was evaluated on a scale of 1 to 10, depending on the number of
tasks that were justified, one way or another, by the given knowledge.

We also calculated results according to two separate parameters:

1. OGK in regular tasks (% of regular tasks in which students use the given
definition);

2. OGKin provocative tasks (% of provocative tasks in which students use the
given definition).

Analysis of the reliability of OGKM showed that the Cronbach’s alpha coeffi-
cient between all 10 problems is 0.909 (the mean Spearman R-coefficient between
all problems is 0.508). From this we can conclude that all the tasks measure one
meaningful characteristic.

We also evaluated the external validity of the method, comparing the results
with another procedure. We used the results of an independent state test for fourth
graders (“Diagnostics of Metacognitive Skills in the Field of Mathematics and
Natural Sciences”, DMSIMS, developed by the Moscow Center for the Quality of
Education (Spetsifikatsiya ..., 2019). It assesses the metacognitive skills (cognitive,
symbolic, problem-solving, and informational) which should result from studying
mathematics and science in elementary school. During this test, the students were
given a text and a series of problems to solve after reading a text. The Pearson’s cor-
relation of DMSIMS with OGKM is r=0.44, p<0.001, so we can conclude that the
OGKM has sufficient external validity.

Method of diagnosis of the ability to choose the most important thing in a text
(“Choice of the main sentences”). The technique was designed specifically for stu-
dents of grade 4. It is a modification of the “Choice of the main sentences” method
designed for high school students by O.E. Malskaya, A.A. Sidel'nikova (Sidel'nikova,
1984; Korotaeva, 2019). We gave the students a text and asked them to “under-
line the main sentences of this text”. Given the students’ ages (fourth grade, 10-11
years), the text was not explanatory, as it was when given to high school students,
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but descriptive, citing some facts about the problem and a few “empty” sentences.
The criterion for the correctness of the answer was a choice of appropriate defini-
tions and significant facts, rather than statements similar to the definitions, state-
ments about the significance of the problem, etc. (see Table 2). We calculated how
many significant sentences each subject selected (a number from 0 to 8). We ex-
pected that DE students would choose significant sentences more often, and insig-
nificant ones less often.

Table 2

Significant and insignificant sentences in the text (“Choice of the main sentences”)

Significant sentences Insignificant sentences

2. We can talk about symbiosis only when 1'.Symbiosis is a special type of relationship

each of the two organisms benefits from between two organisms.
the interaction. 5. Lichens are unique organisms.
3. Lichen is a symbiosis of fungus and algae. ¢ Lichens were first described by Theophras-
4. A fungus absorbs water and the substances tus in the third century BC.
dissolved in it and delivers them to the al- 7 The filaments of a fungus are called hy-
gae, which, in turn, produces glucose from phae.
?Eggg?t and water, which nourishes the 8. The body of the lichen, formed by hyphae

. and algae cells, is called the thallus.
9. These organisms reproduce by fragmenta-

tion of the thallus or by special groups of

cells that form inside the body of the li- 15. The recognition of environmental pollu-
chen. tion using lichens is called lichen indica-
tion.

10. There are many types of lichens.

11. In nature, lichens help create the soil.

12. They secrete acids that break down the
rock, forming soil.

16. Lichens play an important role in nature.

13. Also, lichens help us to understand how
polluted the environment is.

14. This is because lichens are highly sensitive
to chemical pollution.

Note. Order of the sentence in the text.

Method of diagnosis of logical skills. We chose only one skill for diagnostic
purposes: the ability to find logical (conceptual) connections. This was one of the
subtests of the GIT (Group Intelligence Test) (Burlachuk & Morozov, 2001). The
subjects were given two terms in two columns (for example, “February” in the first
column and “March” in the second); in the third column there was a term with a
different conceptual content (for example, “Tuesday”). Students had to show that
they understood the conceptual relationship between the terms in the first two col-
umns by choosing a term from the fourth column that has that same relationship to
the term in the third column (in our example, the options were “Sunday”, “month’,
“Wednesday”, and “week”). The relationship here is one of sequence - “March” fol-
lows “February” - so the correct answer is “Wednesday”, which follows “Tuesday”.
Forty such problems were provided; students could therefore get a maximum of 40
points. We chose this task for the diagnosis of logical skills, since it was important
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for us to check to what extent orientation towards given knowledge is related to the
ability to correlate concepts, since this relationship is not obvious (choosing attri-
butes based on a definition and recognizing whether they are present can be done
without such a skill, using only the rules of logical inference).

We also used data on the academic achievement of our participants (in math-
ematics, Russian, and science), with grades on a scale from 2 to 5.

Data processing
We used SPSS Statistics 23 for data processing.

Results
Descriptive statistics for OGK are presented in Table 3.

Table 3

Orientation towards given knowledge: Descriptive statistics

N Minimum Maximum  Mean Std. Deviation

OGK total 113 .00 10.00 3.96 3.39

The distribution of OGK is not normal. As the diagram shows, 25.7% of the
entire sample did not use the given definition (given knowledge) to solve the prob-
lems.
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Figure 1. Total distribution of OGK (% of subjects for each value of the variable)

We also compared OGK for different types of problems (see Table 4). The re-
sults show that, as we expected, the regular tasks turned out to be simpler for sub-
jects than more provocative ones (Wilcoxon Signed-Rank Test).
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Table 4

Average percentage of correct answers for each type of task
(regular and provocative)

N Mean Std. Deviation

Regular tasks 115 46.74% 40.430

Provocative tasks 115  26.63% 31.262

The differences between the two groups of students (TE and DE) were signifi-
cant (Mann-Whitney criteria for independent samples, U=2038.5, p<0.01). DE
students generally use the definition much more often. Figure 2 shows the percent-
age of subjects from the DE and TE groups (relative to the number of subjects in
each group) who do not use the definition in every case. The differences between
TE and DE are also significant for each type of problem (U=2104.5, p<.01 for
regular tasks and U=2045.0, p<.01 for provocative tasks): DE students often use
the given definition to solve problems in both cases.
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Figure 2. Percentage of subjects in each group who do not use the definition in solving
each type of problem.

We used the Spearman R-coefficient to analyze the correlations between OGK
and other characteristics. OGK significantly correlates with the ability to underline
the most important thing in the text (R=+0.345, p<0.001), the ability to correlate
concepts (R=+0.445, p<0.001) and with memory skills (R=+0.195, p<0.05 for
short-term memory and R=+ 0.301, p<0.01 for long-term memory).

It is interesting that TE and DE students do not have significant differences in
their ability to correlate concepts and in their memorization skills (according to the
Mann-Whitney U criterion ). There are differences only in the ability to correctly
underline the main sentences in the text (U=1870.5, p<0.05; DE is significantly
better).
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OGK also correlates with academic achievement, but only in mathematics
(r=+0.22, p<0.05) and Russian (r=+0.18, p<0.05). We found no significant con-
nection with academic achievement in science.

Discussion

Students confront definitions of concepts every day at school. More often than not,
after defining a new concept and providing the necessary explanations, the teacher
requires students to be able to solve problems using this definition. As our study
shows, some students (about 25 percent) not only do not understand how to use
the definition to solve the problem, but even that it should be used at all. When we
talk about OGK and its purpose in instruction, we mean perceiving any knowledge
as a tool for possible future actions, and also the ability to rely on given rules and
definitions for independent problem solving. Interestingly, we can “notice” such in-
ability only in the conditions of the first type of OBA (according to Gal’perin) - in
a situation, where students should search not only for the points of orientation but
sometimes the actions too. This poses a very crucial problem not only for primary
schoolchildren, but also for undergraduate students: Most of them believe that def-
initions should simply be memorized in order to reproduce them later (Korotaeva,
2019).

One possible explanation for the results we obtained is that our participants
(like most fourth graders) simply do not possess the ability to recognize a definition
as a “conceptual” way of classifying objects, and do not realize that once that ability
is formed, there will be no problem with orientation towards given knowledge. This
is partly true, but in our view, it is only the technical side of the problem. What is
important for us is how concepts and their definitions function, how they establish
the specificity of the learning process as an assimilation of culture - orientation
towards given knowledge versus orientation towards something else, to particular
attributes of objects included in definitions, or to extraneous attributes.

If we analyze the internal structure of the action of recognition itself, we find
that it is one of the few ways to deal with real objects insofar as they “belong” to a
certain concept, with everything that “lies behind” it, the whole complex of mental
functions that require mastery of the knowledge in question. If the students prop-
erly master this activity, it will not just “come in handy”, but will turn out to be a real
working tool for mastering given knowledge, as conceptual mediation in solving
problems in a given subject. The resulting ability to orient towards given knowl-
edge can be meaningfully considered as a prerequisite for effective learning activity,
since many of the actions that are part of the learning process — comparison, clas-
sification, etc. — are not about specific information, but general mental processes.

Why did the DE students demonstrate higher levels of OGK than TE students?
Comparing the principles and methods by which learning activity is organized in
these two educational programs, we note that in DE, particular attention is given
to models for solving subject-matter problems (Davydov, 1996; Repkina, 1997). In
the DE curricula, the students’ ability to switch from the model to the real situa-
tion that it describes is directly or indirectly tested and diagnosed. Apparently, the
modeling skills acquired in problem solving allow children to learn how to perceive
the subject matter, and, accordingly, the given knowledge, from the standpoint of
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its general orienting functions in the environment. Such an orienting function of
the given knowledge is considered by Gal’perin as the key characteristic of the third
type of OBA (in comparison with the second type of OBA) (Gal'perin, 1966, p. 266).

It is interesting to compare our results with those of other diagnostic studies
of students in various educational systems. Even in comparative studies of DE and
TE-students based on comparing components of theoretical thinking such as abil-
ity to find a general method of solving tasks (see, for example, Zak, 1990; Rubtsov
at al. 2019), some of them tried to find differences in ability to learn from given
knowledge. One example is a relatively recent publication by G.A. Zuckerman and
E.V. Chudinova (Zuckerman & Chudinova, 2016), on students’ ability to meaning-
tully use short textual prompts in solving problems. This study found that fifth-
graders in DE use prompts significantly better than TE students. The ability of stu-
dents aged 14-15 to learn from previous tasks was evaluated by the PISA methods
(Zuckerman & Ermakova, 2004), and with similar results: The DE students showed
a higher level of development of this ability. Interestingly, the DE and TE students
did not show significant differences in more traditional cognitive and metacogni-
tive characteristics (IQ, memory, attention, and so on [Shadrikov, 2011]). From
this we can conclude that the difference between the two groups is a result of the
curriculum, and that, in comparing educational systems overall, subtle differences
in the results should be taken into account.

Another interesting result of our study is that OGK is positively correlated with
the ability to find significant sentences in the text. There are many studies in cogni-
tive psychology that show that even with clear procedural knowledge of the subject,
students have difficulty using it to solve problems, which researchers generally at-
tribute to a lack of certain metacognitive factors, such as metacognitive regulation
of cognitive processes (Kendeou, van den Broek, Helder, & Karlsson, 2014; Duke
& Pearson, 2009).

A more complex situation is presented by the possibility of performing actions
related to the given concepts, based on what has been read. Interestingly, the estab-
lishment of semantic links in the text is significantly improved when the students
are invited to ask questions about this text (independently or from a general list of
questions) (King, 1994; Oleynikova, 2012). In our view, when students ask ques-
tions, it prompts them to find situations and actions for which the information
given in the text could become a point of departure, positively affecting their un-
derstanding of what was written.

Thus, students’ lack of typical learning skills (with an emphasis on the main
ones: systematization, generalization, etc.) can be directly interpreted as a lack of
OGK, specifically in relation to the perception of knowledge as providing points of
orientation and the ability to discover actions that correspond to given knowledge
as an orienting “tool”. Thus, students’ lack of learning skills in working with texts
(underlining the main point, systematization, summarizing, etc.) can be under-
stood as a lack of OGK, including the perception of knowledge as providing ori-
entation and the ability to choose actions that are appropriate to the given knowl-
edge. No wonder there is quite a high correlation between OGK in recognition of
concepts and in text comprehension. It is also interesting that OGK correlates with
academic achievement, but only in Mathematics and Russian as school subjects,
but not in Science. Perhaps this can be explained by the grading system: Science
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is usually not considered an important subject in elementary school, and in most
cases students are given quite high grades.

What is the importance of the results of our OGK research for issues of mod-
ern educational psychology? Of course, some of them can be described in the
traditional terms of metacognitive skills. Metacognition concerns descriptive
knowledge of and operational control over one’s cognitive processes (Veenman,
2015). Another area of research into similar phenomena is the study of conceptual
changes (Posner, Strike, Hewson, & Gertzog 1982; Vosniadou, 2013). Resistance
to conceptual changes can be associated with the inability of students to relate the
knowledge they have gained to their own actions. Often this is associated with
the formation of meta-learning: students’ theories about their learning and ap-
proaches to learning (Entwistle, 2000). So, with a “superficial” approach, the stu-
dent perceives learning as memorizing the facts and reproducing them, referring
to this knowledge as something that simply needs to be reproduced. But with a
“deep” approach, the text is understood from the point of view of the connections
it suggests: a specific system that directly corresponds to the meta-disciplinary
structures of knowledge.

However, “resistance to conceptual changes” can be, in our view, more con-
structively understood as the students’ inability to connect their knowledge with
their own actions. Accordingly, the student has an opportunity to discover the nec-
essary actions and their elements in the text. If the psychological mechanisms of
orientation towards given knowledge are not formed, then this material will not
be sought by the students. But, according to our assumption, problems of meta-
cognition or meta-learning in education can be considered as an attempt to avoid
changing the content and methods of education (this is the key point for the Activ-
ity Approach). The traditional solution of problems of superficial approaches to
learning is to immediately create a new curriculum (for example, courses in logic,
metacognitive skills, etc.), whereas the formation of this key metacognitive ability
may, in all likelihood, be much more closely associated with a change in the content
and teaching methods along the lines of the Activity Approach in educational psy-
chology and didactics. So, we prefer to think of OGK not as a separately acquired
ability, but as an essential condition for and product of Developmental Education.

Conclusions

The problem of applying knowledge to problem solving is one of the key issues in
modern educational psychology. In this article, we suggest that this problem arises
in children because they cannot “see” the future action that underlies the definition
of the concept and for which the attributes of the concept will serve as a means (in
the terminology of L. S. Vygotsky).

This ability, which we call “orientation towards given knowledge”, distinguishes,
as our study showed, students in the EI'’konin-Davydov educational system from
students in the traditional system. As we also have shown, orientation towards
given knowledge is closely related to the ability to underline the main sentences
in a text, and this can be explained by the fact that underlining the main sentences
is closely associated with the ability to formulate the key questions that the text
answers (also the ability to see the actions “behind” the given knowledge). In sum,
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orientation towards given knowledge can be considered an essential condition for
learning and one of the most relevant issues for modern pedagogical psychology.
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