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Attention and memory as key cognitive functions in the educational environment

Annotation

Main problem: the article highlights the problem of deterioration of concentration of memory
and attention of students in stressful situations of the educational process.

Purpose: Diagnostics of the level of attention and memory of psychology students during the
examination session.

Methods: “Black-red tables of Schulte numbers” technique.

Results and their significance: The article considers attention and memory as the main
cognitive resources that ensure the effectiveness of educational activities. The emphasis is on the
analysis of their relationship and functional significance in the process of assimilation of information.
The main types of attention and memory, their classification, as well as the features of manifestation
under the conditions of the academic load are described. The "Black and Red Schulte Tables"
technique aimed at diagnosing the stability, concentration and switchability of attention was used as an
empirical basis for the study. The study involved 20 students of the Innovative University of Eurasia
studying in the specialty "Psychology". A comparative analysis of the indicators of first- and second-
year students revealed significant differences in the pace of work, the number of errors and the level of
attention stability.
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Introduction

In the conditions of the modern educational environment, the requirements for the cognitive
activity of students are increasing. Since the modem education system often assumes a high overload
of a constant flow of new information and a high pace of life, this especially affects the cognitive
abilities of a person, and especially memory and attention. These cognitive processes contribute to and
ensure successful and high-quality perception, processing and reproduction of incoming information,
and in addition, these processes play a very important role in the formation and development of self-
regulation and critical thinking skills.

Such cognitive processes as attention and memory are considered in psychological science as
the most closely interconnected, since they form the basis for human cognitive activity. In this case,
attention acts as a filter and regulator of incoming information, while memory is an object of long-
term or short-term storage and updating of information. For effective and productive learning, students
need a stable and arbitrary influence that allows them to focus and concentrate on the learning task,
and the learning process is impossible without memory, since without it, information would simply not
be absorbed by the student.

If we consider the psychological classification of mental phenomena, the cognitive processes,
along with attention and memory, also include perception, thinking, imagination and speech. These
processes allow us to actively reflect and transform information that comes from the outside world. At
the same time, all these processes together form the basis of adaptive behavior of the individual and
the psyche.

Let's take a closer look at what attention and memory are. V.V. Guzeev says that «Attention is
a mental process that is based on the concentration of consciousness on certain objects or actions with
the simultaneous distraction of attention from other actions and processes» [1]. That is, we can say that
attention itself does not have its own content, but acts as a regulator of other mental functions. The
main characteristics of attention include volume, stability, switchability, concentration and
distribution. By content, attention is divided into voluntary, involuntary and post-voluntary, by
direction — into external and internal.
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Memory is also a mental process, for a definition of memory we will tum to G.S. Abramova:
"Memory is a mental process that ensures the memorization, storage, reproduction and forgetting of
information" [2]. Memory plays a vital role in the learning process, since it is responsible for the
accumulation of knowledge, the formation and development of skills and abilities, as well as for the
introduction of new experience into the existing system of acquired knowledge, as well as for its
renewal. We reflect the classifications of attention and memory in Table 1.

Table 1 — Classification of memory and attention as cognitive processes
Mental process Classification criterion Types / Forms
Attention By origin — Involuntary
— Voluntary
— Post-voluntary
By direction — External
— Internal
By main characteristics — Volume
— Concentration
— Stability
— Switchability
— Distribution
Memory By duration of information | — Sensory
storage — Short-term
— Operational
— Long-term
By modality — Visual
— Auditory
— Motor
— Olfactory and gustatory
By the nature of mental activity — Motor
— Emotional
— Figurative
— Verbal-logical
By degree of awareness — Involuntary
— Voluntary

Attention and memory as the foundation of cognitive activity of the psyche. Attention and
memory are among the most important components of the human cognitive sphere. Without them and
their active work, no educational activity is possible, since there will be neither assimilation of
information nor its memorization. Attention and memory act as an inseparable duet, the first is
responsible for the choice of the object of concentration, and also contributes to the stable perception
of new information, and the second is responsible for the storage, processing and reproduction of this
information.

The efficiency of the process of memorizing information in studies largely depends on the
function of attention. For example, a high level of concentration allows the student to more effectively
perceive and assimilate new information, reduces the risk of being distracted by another stimulus of
the external or intemal environment, although physiological stimuli are still capable of distracting
attention.

The relationship between attention and memory in the educational process. We have already
mentioned the close relationship between these two cognitive functions above, let's examine them in
more detail in the educational process [2, 64 p.]. We can build the following formula: at the initial
stage, attention ensures the selection of the necessary information, highlighting the necessary and
filtering out the unnecessary. Then, having established that the information is important to us, or we
simply need to learn it, memory comes into play, which ensures the memorization of this information
and its storage. The more understandable the information is for a person, the easier it will be learned
and the longer it will be stored in the data warehouse. And accordingly, vice versa, incomprehensible
information can also be learned by our memory, but without meaningfulness it will pass into the
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category of mechanical memorization, and after completing the necessary task, this information will
quickly be deleted and forgotten.

In this case, memory can act as support for attention, this happens at the moment when stored
images, knowledge or attitudes are activated. To summarize, we can say that attention and memory act
as a well-oiled mechanism that ensures the effectiveness of perception and processing of information.

In the context of educational activities, the following aspects are especially important:

1. Attention influences the choice of the object of memorization

2. The nature and structure of the lesson and the presentation of the material (visuality, logic,
emotionality) can both facilitate easy assimilation of the material and hinder its perception.

3. Repetition of educational material (conducting control checks) contributes to better
assimilation and consolidation of the material, as well as maintaining attention on educational
activities.

4. Difficulties with the perception of the material lead to difficulties in reproducing the
material, even if the topic has been repeated many times.

The role of attention and memory in the academic performance of students. A number of
psychological studies [3, 4, 5] have proven that students with a high level of concentration and
attention endurance, stable short-term and long-term memory, in most cases have higher scores and
better academic results. This is due to the fact that they perceive information faster, retain it in
memory longer, systematize and find application for it, i.e. all computational processes are more
optimized. And accordingly, vice versa, students whose results during the diagnostic study showed a
deficit of attention, an average or low level of long-term and short-term memory, showed lower
results. Because this is due to the fact that a deficit of attention and fragmentary memorization leads to
the appearance of an incomplete picture of the assimilation of the material, instability of skills, and a
decrease in motivation [3, 20 p.].

I would like to highlight here the working memory, whose function is to retain information
necessary to complete the current task. The following situation can serve as an example of the use of
working memory: To solve a problem, the student must simultaneously keep in mind the following
variables — the condition of the problem, the formulas necessary for the solution, and the intermediate
results. If any of the components falls out of sight, the final result is no longer obtained.

Development of cognitive abilities in educational activities. Cognitive abilities, including
memory and attention, can be actively trained. Examples of such exercises include:

1. Exercises aimed at developing concentration — Schulte numerical tables

2. Tasks and games for developing working memory — sequential memorization of logically
unrelated numbers and letters

3. Creating conditions that minimize distractions

4. Attention management techniques — emotional saturation, change of activity

Materials and methods

In our study, for the study and diagnostics of attention and memory, we used the method
"Black and red table of numbers Schulte". This method is most suitable for our study, because it is
multifunctional and checks not one cognitive function but several at once (attention, memory). The
Schulte method allows you to simultaneously measure concentration, stability, switching attention and
short-term memory of a person.

Our study involved 20 students of the Innovative Eurasian University, educational program
"Psychology". We divided the students into 2 groups, group 1 (10 first-year students), group
2 (10 second-year students). All subjects gave voluntary consent to participate in the experiment.

The "Black and Red Schulte Number Table" technique. This technique is a modification of the
standard Schulte number tables. This version is a 5x5 grid with numbers from 1 to 25, odd numbers
are black and even numbers are red. The subject's task is as follows: first, it is necessary to name and
show black numbers in ascending order, and then red numbers in descending order (the numbers are
located randomly in the grid). In the third stage, the subject must name black and red numbers
alternately.

The procedure for performing the technique consists of 3 stages.

1. Working with black numbers in ascending order (1, 3, 5, etc.).

2. Working with red numbers in descending order (24, 22, 20, etc.).

3. Alternately naming black and red numbers (1, 24, 3,2 0, etc.).

This option requires the subject to have a high degree of concentration and the ability to
quickly switch attention between different methods of processing information, as well as retaining the
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current and next numerical value in memory. This feature makes this technique very effective for
diagnosing the cognitive abilities of students.

Evaluation of results. The main indicators that are recorded during the work are:

1. Time to complete each grid;

2. Total time to complete the task;

3. Number of errors;

4. Regression (return to the numbers already named.

In addition, the researcher monitors the pace of work, the stability of attention and the
switching of the student's attention. At the same time, there are digital versions of this method, which
also allow tracking the movement of the subject's eyes, thereby determining the focus of his attention
on numbers.

Results

Following the implementation of the "Black and Red Schulte Tables" method, the following
indicators were analyzed: total time to complete tasks, number of errors, dynamics of the pace of
execution, and indicators of attention switching. The comparison was made between two subgroups:
first- and second-year students. The results of diagnostics using the "Schulte Table" method are
reflected in Table 2.

Table 2 — Summary quantitative results of attention and memory diagnostics

Indicator 1 course (n=10) 2 course (n=10)
Average execution time of black table 39,8 s. 334 s.
Average execution time for black and red 56,2 s. 47,6 s.
Total execution time of two tables 96,0 s. 81,0 s.
Average number of errors 2,1 1,2
Execution rate (numbers per second) 0.52 0,62
Presence of regressions (on average per subject) 1,6 0,9

Analysis of the obtained data. The analysis of the results showed that second-year students
demonstrated a higher speed of completing the task, fewer errors, and greater attention stability
compared to first-year students. This indicates better developed skills of voluntary attention regulation
and cognitive flexibility.

The average time to complete the black table for second-year students was 16% less than for
first-year students, which may indicate better concentration and visual search. The difference in the
time to complete the black and red table is even more noticeable — 15.3 % less for second-year
students, which emphasizes a more developed ability to switch between different types of actions and
maintain high productivity when the task becomes more complex.

The number of errors made by first-year students is on average 1.75 times higher, which may
be due to less experience in completing such tasks, as well as the peculiarities of adaptation to the
requirements of higher education. First-year students also had a greater number of regressions, which
may indicate low attention stability and difficulties in monitoring the progress of the task.

Qualitative observations. During the observation of the task performance, the following
behavioral characteristics were recorded:

— First-year students more often demonstrated slow reactions, intense attention, a tendency to
self-checking and doubts.

— Second-year students completed tasks more confidently, demonstrated automaticity of
actions, and less often returned to already found numbers.

These differences can be considered as a reflection of the natural development of cognitive
functions in the process of educational activity, as well as the result of adaptation to intellectual
workload.

Conclusion

The results of the study confirmed that attention and memory are fundamental cognitive
resources that directly affect the success of students' learning activities. The "Black and Red Schulte
Tables" method allowed us to identify differences in the level of attention development among
students of different years, which, in turn, reflects the degree of development of educational and
regulatory skills.

It was revealed that second-year students demonstrate:
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1. A higher level of concentration and attention stability;

2. Less fatigue when completing a task;

3. Better switching between different types of cognitive actions;

4. Fewer errors and returmns, which indicates developed self-regulation and cognitive
flexibility.

First-year students, on the contrary, showed a slower pace of work and a higher frequency of
errors, which can be interpreted as a consequence of insufficient experience and not yet completed
adaptation to the conditions of higher education.

Thus, attention and memory not only act as cognitive processes, but also serve as indicators of
the cognitive maturity of the student. Their development should be considered as a priority direction in
educational practice.
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B.JI. KanpGexona', A.A. Hmocn3oa', A.O. 3a6eraimn’
'MnnoBarmsnsik Eypasus yausepcurerinin, Kasakcran

3eiiin MeH ecTe cakTay 0iJliM Oepy opTachbIHIAFbI Heri3ri KOTHUTUBTIK GYHKIMAJIAP peTiHae

Makanana OKy IpOLECIHIH CTPEcCTIK KargaiiapblHAa CTYICHTTEPAIH €CTe CakTaybl MEH
3eWiHIHIH MIOFBIPIaHYbIHBIH HAIIapIaybl MOCENIECI KOPCETIITEH.

EmMTHXaH ceccrschl Ke3iHAeTi TICHXOJIOTHS CTYICHTTEPiHIH 3eHiHI MEH €CTe cakTay JCHIeHiHIH
JMAarHOCTHKACHI.

Onicrepi — «lllynbTe canapbIHBIH Kapa-KbI3bUT KECTEIEpi» 9licTemMeci.

Makanana 3ediH MeH jKaJbl OKy KbI3METIHIH THIMJUIINIH KamTaMachl3 eTeTiH Heri3ri
TaHBIMJIBIK PECYpCTap PETiHJEe KapacThIpbUIaAbl. AKMAapaTThl MEHrepy HpOLECiHAe OJapiblH e3apa
OailylaHbIchl MeH (DYHKIIMOHAIIBIK MaHBI3IBUIBIFBIH Tangayra Oaca Hasap ayaapbuiajibl. 3eiiH MeH
ecTe cakTayJblH HEri3ri Typiepi, oJapJAblH JKIKTeNnyi, COHJal-aK oJaplblH aKaJeMHUSUIbIK KYKTeMe
XKarJalbIHAA KOpiHy epeKIIeTiKTepl cunarTainFad. 3epTTeyIiH IMIUPUKAIBIK HETi31 peTine 3eHiHHIH
TYPAKTBUIBIFBIH, IIOFBIPJIAHYBIH XKOHE aybICYBbIH AMAarHOCTHKanayra OarbiTranraH «Kapa ’KoHe KbI3bLT
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[MyneTe Kectenepi» opici KOJIaHBULILL. 3eprreyre MHHOBanmusuiblk Eypasus yHHBEpCHUTETIHIH
«Ilcuxomnorus» MamaHJBIFBI OOHWBIHIIA OLTIM anbin karkaH 20 CTYAEHTI KaThICTBI. BipiHI jxoHE
eKIHIII KypC CTYAEHTTEpIHIH YIrepiMiHe CalbICTRIPMAIIBI TANIAY JKYPTi3TEH/IE, KYMBIC KapKBIHBIH/IA,
KaTeJep CaHbl MCH 3€HiH JACHTCHiH e alTapJIbIKTall albIPMAIIbLIBIKTAP aHBIKTAJI/IBL.

Tyiiinoi co30ep: Kypecy, )KeHy, CTPecc, CTPECCKE TO3IMILTIK.

B.J1. KanpGexopa', A.A. Wmocn3osa', A.O. 3a6erammn’
'"VinnoBanmonnblii EBpasuiickuii yausepcuret, Kazaxcran

Buumanne n namMATh KakK KJI04YeBble KOTHUTHBHbIe ()yHKIMH B 00pa3oBaTe/IbHOM cpejie

B crarbe ocBelieHa npodieMa yxXyALIeHHsI KOHIICHTPALUK TTaMSTH 1 BHUMaHUS CTYJICHTOB B
CTPECCOBBIX CUTYaIUSIX 00pa30BaTeIBHOTO MIPoIlecca.

Lenpb uccnenoBaHUi — IMArHOCTUKA YPOBHSI BHUMAaHHSI M TAMSATH y CTY/ICHTOB IICHXOJIOTOB BO
BpeMsi 9K3aMEHAIMOHHOM CECCHH.

HUcnonp3oBanack Mmerouka «UépHo-KkpacHbie Tabnuiel uncen [lynbrey.

B crathe paccmarpuBaroTcs BHUMAaHHE M TaMATh KaK OCHOBHBIE KOTHUTHUBHBIE PECYpCHI,
obecrieurBaroniie APQPEKTUBHOCTh YYEOHOHM JIeSATENBHOCTH. AKIEHT CJellaH Ha aHalu3e uX
B3aMOCBSI3M W (DYHKIMOHAIBHOM 3HAYMMOCTH B TIpoliecce ycBOoeHWs MHpopmarmu. OrnrcaHbl
OCHOBHBIC BHJIbI BHUMaHHS M IaMATH, MX KIaCCHQUKAIUs, a TaK)Ke OCOOCHHOCTH TPOSIBICHUS B
YCHOBHSIX y4eOHOH Harpy3kd. B kadecTBe SMIMpUUecKoil 0as3bl HCCIETOBaHHS HCIOIB30BaHA
Meromnka «YepHo-kpacHele Tabmumsl Llynere», HampaBieHHAas Ha JHATHOCTHUKY YCTOWYHBOCTH,
KOHIICHTpAIMK M TEpeKIiouaeMocTd BHUMaHus. B wccienoBanuu npuHsuin yuactue 20 CTyJCHTOB
WunoBarmonnoro EBpasmiickoro yHHBepcHTETa, 0OydYaIOmUXCs Mo crenuatbHocTH «Ilcnxomornsy.
CpaBHHUTENBHBIM aHATU3 TMOKa3aTeled CTYJCHTOB IMEPBOrO U BTOPOTO KypPCOB TO3BOJIMI BBISBUTH
3HAUMMBbIC PA3TUYMS B TEMIIE PaOOTHI, KOJINYECTBE OIMOOK M YPOBHE yCTOMYMBOCTH BHUMAHHUSL

Knroueswle cnoea: JAUAarHoCTukKa, KOrHUTUBHBIC ITPOLECCHI, BHUMAHUE, ITaMATh, IICUXHKA.
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