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Abstract: This study investigates the dynamics of short-term memory in first-
and second-year university students throughout the academic year. Memory
is a key cognitive function that determines the effectiveness of learning,
encompassing the processes of receiving, storing, and retrieving information.
The relevance of the topic is particularly pronounced among first-year
students, as they face significant adaptation challenges upon entering higher
education. The theoretical foundation of the study is based on the working
memory model developed by Baddeley and Hitch, which remains a widely
accepted conceptual framework in cognitive science. Research indicates that
academic stress is one of the most critical external factors affecting memory
performance, as it triggers cortisol release through the hypothalamic-
pituitary-adrenal axis and reduces working memory capacity. The study was
conducted during the 2025-2026 academic year at Karshi State University,
involving 88 biology students (18 males and 70 females) from the first and
second years. Memory was assessed at four stages: the beginning of the
academic year (September), before examinations (January), after
examinations (February), and at the end of the academic year (May). Both
figurative visual memory (FVM) and numerical visual memory (NVM) were
measured using the modern NS-Psychotest apparatus. The results
demonstrated a wave-like pattern of memory dynamics in all groups: a
significant decline before examinations, partial recovery after examinations,
and a repeated decline by the end of the academic year. In first-year male
students, FVM decreased from 82.5% in September to 75.8% in January,
recovered to 82.2% in February, and fell again to 76.0% in May. Similar trends
were observed in female students and in both groups of second-year
students. All differences between September and January/May values were
statistically significant (P<0.05). A notable finding was that female students
showed a more pronounced recovery of figurative memory after
examinations compared to males, which may reflect gender differences in
post-stress cognitive resilience. Second-year female students exhibited a
sharper memory decline in January compared to first-year females,
suggesting cumulative cognitive fatigue over successive academic years. The
study concludes that short-term memory indicators are highly sensitive to
academic workload and that the observed patterns reflect the combined
influence of examination stress and cumulative cognitive fatigue. The
findings hold practical significance for planning the educational process,
distributing cognitive load rationally, and scheduling rest periods to support
memory recovery in university students.
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Introduction

Memory is one of the most important indicators of cognitive processes in humans, determining
the effectiveness of learning activities. Memory — which encompasses the processes of receiving,
storing, and retrieving information — occupies a central place in the intellectual functioning of students
[1].

The study of memory indicators in higher education is recognized as one of the urgent
problems in both physiology and psychology. This issue is particularly significant for first-year
students, as this period is characterized by the process of adaptation to a new educational environment.
Research shows that the transition to higher education significantly increases students' intellectual load,
which in turn naturally affects memory negatively [2].

In contemporary physiology and psychology, memory is understood as a multi-component
system. The working memory model developed by Baddeley and Hitch remains an important
conceptual framework to this day. According to this model, all parameters of memory perform specific
functions in learning activities [3].

Studies conducted in recent years demonstrate that the limited capacity of working memory
increases cognitive load during the educational process, which in turn affects academic outcomes [4].
Moreover, a close relationship between memory and academic achievement has been confirmed in
various fields of study including language learning, mathematics, and written expression [5].

Stress is one of the most significant external factors that noticeably affects memory
performance. Neurobiological research proves that academic stress increases cortisol secretion through
the hypothalamic-pituitary-adrenal axis, leading to a decline in functions such as memory and attention
[6]. Furthermore, stress reduces working memory capacity, causing additional cognitive overload
during the learning process [7]. It has been established that 47-55% of university students experience
moderate levels of academic stress, a condition that must be assessed as directly affecting memory
processes [8]. The relationship between memory and the effectiveness of learning processes has also
been confirmed in recent studies involving students from a South African university [9].

Research conducted with students of medical universities in Uzbekistan has also noted that the
learning process is accompanied by high intellectual and psycho-emotional load, a situation that
increases the likelihood of problems such as stress, anxiety, and cognitive decline [10].

Studying memory indicators holds important practical significance within physiological,
psychological, and pedagogical sciences. In particular, the structure, delivery sequence, and volume of
information in the educational process directly affects memory processes.

Based on this theoretical framework, it is recommended to identify students’ memory
indicators in advance and develop appropriate educational approaches in order to effectively organize
the learning process [11].

The problem of studying memory processes in Uzbekistan's higher education system has not
been sufficiently investigated. In particular, the relationship between academic stress and cognitive
processes has barely been studied in the context of our republic. This situation once again confirms the
necessity of conducting scientific research in this direction.

Materials and Methods

Short-term memory is also referred to as working memory. It is the brain's system for
temporarily storing, processing, and manipulating information. Short-term memory can be subdivided
into components such as auditory and visual memory.
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Our studies involved 70 female and 18 male students enrolled in the 1st and 2nd years of the
Biology program at Karshi State University. All students reside in the hot-climate region of our
republic, and their ages do not differ significantly from one another.

Unmarried students were selected for the study. Attention was also paid to selecting students
with similar socio-economic backgrounds.

The studies were conducted during the 2025-2026 academic year. Cognitive indicators were
examined at 4 stages: at the beginning of the academic year (Stage 1), before examinations (Stage 2),
after examinations (Stage 3), and at the end of the academic year (Stage 4). All tests were conducted in
the morning from 8:30 to 12:30.

The studies were carried out using a modern Psychotest apparatus (NS-Psychotest, LLC
"Neurosoft"). To study memory, the volumes of figurative visual memory (FVM) and numerical visual
memory (NVM) were determined.

In determining FVM, subjects memorize 16 images, and for NVM — 12 numbers, within 20
seconds. After 1 minute, they must recall and select them from among many images and numbers.
Memory volume is expressed as the ratio of recalled information to the total amount given. Results are
presented as percentages [12]. For figurative memory, a score from 0 to 5 is below norm, while 6 to 16
is considered normal. The normative indicators for numerical memory are as follows: 0-1 — low; 2-3
— below average; 4-5 — average; 6-9 — above average; 10-12 — high [13].

Before testing, students were informed about the content and purpose of the research and
proper consent was obtained. Prior to beginning the main study, students performed all three tests
several times on the Psychotest apparatus and completed a preliminary trial to acquire the necessary
skills.

Results and Discussion

The following tables 1. present the results obtained from studying short-term memory.

Table 1. Memory dynamics in 1st-year students during the academic year.

No. Indicators, % Study Stages
Beginni f E f
eglnn.lng ° Before exams After exams nd‘o
academic year (January) (February) academic year
(September) y y (May)
Males (n=10)
Fi ]
_rigurative 82.5+1.6 +75.842.4 82.2+1.6 *76+2.2
visual memory
Numerical
. 80.5+1.5 *74.7+1.8 78.4+2 *74.4+2
visual memory
Females (n=34)
Fi .
_rigurative 84+1.8 #75.3+3.3 86.842.5 #74.5+3
visual memory
ical
Numerica 82.5+2 474423 80.443.8 #73.8+2.2

visual memory

* Note. In males, results in January and May compared to September are statistically significant for both
memory types (P<0.05).

# Note. In females, results in January and May compared to September are statistically significant for
both memory types (P<0.05).

As shown in the table, short-term memory indicators in students changed throughout the

academic year depending on the educational process. In 1st-year male students, FVM at the beginning
of the academic year was 82.5£1.6%, dropping to 75.8+2.4% by January. After examinations (February),
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this indicator rose to 82.2+1.6%, approaching the initial level. However, by May, FVM dropped again
to 76+2.2%. NVM showed a similar dynamic: 80.5+1.5 in September, 74.7+1.8 in January, 78.4+2 in
February, and 74.4+2% in May. Statistical analysis showed that the declines in January and May
compared to September constituted a significant difference (P<0.05) for both memory types in males.

In females, FVM at the beginning of the academic year was 84+1.8%, dropping to 75.3+3.3% in
January. In February it reached 86.8+2.5% and dropped again to 74.5+3% in May. A similar trend was
observed for NVM: 82.5+2 in September, 74+2.3 in January, 80.4+3.8 in February, and 73.8+2.2% in May.
In females, the differences in January and May compared to September were also assessed as
statistically significant (P<0.05).

In representatives of both genders, memory dynamics had a wave-like character: a decline
before exams, recovery after exams, and another decline at the end of the academic year. This situation
demonstrates the impact not only of exam stress, but also of cumulative cognitive fatigue accumulated
throughout the academic year. Noteworthy is the fact that in females, the recovery of figurative
memory in February was considerably higher than in males. This can be explained by females'
relatively faster recovery of cognitive resources following Table 2. exam stress.[14]

Table 2. Memory dynamics in 2nd-year students during the academic year.

No. Indicators, % Study Stages
Besinning of End of
eg1nn.1ng 0 Before exams After exams nd'o
academic year (January) (February) academic year
(September) v v (May)
Males (n=8)
Fiourati
Figurative 84.5+2.4 *75.442.8 80.5+2.1 *74.8+2.8
visual memory
Numerical
yumerica 82+3 *73+1.8 78.843.2 *72.6+2.4
visual memory
Females (n=36)
Fiourati
Flgurative 83+3.2 #68.8+4 82.5+1.8 #70.5+3.6
visual memory
Numerical
umerica 81.743 #68.2+4.4 80.5+1.6 #73.242.5

visual memory

* Note. In males, results in January and May compared to September are statistically significant for both
memory types (P<0.05).

# Note. In females, results in January and May compared to September are statistically significant for
both memory types (P<0.05).

In 2nd-year male students, FVM at the beginning of the academic year was 84.5+2.4%. By
January, this indicator dropped to 75.4+2.8%, rising to 80.5+2.1% in February. By May, FVM dropped
again to 74.8+2.8%. NVM showed a similar trend: 82+3% in September, 73+1.8% in January, 78.8+3.2%
in February, and 72.6+2.4% in May. For males, the results in January and May compared to September
constituted a significant difference (P<0.05) for both memory types.

In 2nd-year females, FVM in September was 83+3.2%. By January, this indicator dropped to
68.8+4%. In February it rose to 82.5+1.8%, and in May it equalized again at 70.5+3.6%. NVM results were
as follows: 81.7+3 in September, 68.2+4.4 in January, 80.5+1.6 in February, and 73.2+2.5% in May. In this
group as well, the differences in January and May compared to September were assessed as statistically
significant (P<0.05).

Several important features stand out in the 2nd-year results. First, the January decline in 2nd-
year females was considerably more sharp than in 1st-year females. Second, the February recovery in
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2nd-year males was lower than in 1st-year students. Third, the May results were equally low for both
years and both genders. This confirms that cognitive fatigue at the end of the academic year manifests
uniformly across all groups.

The overall analysis of the results can be summarized as follows. At the beginning of the
academic year, students have low stress levels, no fatigue, and relatively high motivation. As students
engage intensively in the educational process, memory gradually declines — reaching its lowest point
at the end of the first semester, which is associated with heavy load on the nervous system. During the
examination period, the nervous system faces even greater strain, but once examinations are completed,
the brain's cognitive activity recovers, leading to improved results.

In the second semester, memory indicators decline again. A considerable memory decline is
observed at the end of the academic year. The same pattern was observed in both 1st and 2nd year
students. The difference between 1st and 2nd year students lies in the fact that motivation is
considerably higher in 1st-year students — the new environment and new workloads ensure relatively
higher cognitive functions. In 2nd-year students, sufficient adaptation exists, which in turn serves as
the criterion determining the dynamics of cognitive functions. Accordingly, the memory decline in 2nd-
year students differs from that in 1st-year students. However, in our studies this difference was not
statistically significant.

It is known that short-term memory is closely linked to students' motivation levels, sleep
duration, and many other indicators. However, since studying these factors was not planned in our
research, we limited ourselves to certain results and interpretations.[15]

Conclusion

Based on the overall analysis of the results obtained, the following conclusions can be drawn.
Memory indicators in 1st and 2nd year students change in a wave-like manner throughout the academic
year: a notable decline in the pre-examination period, recovery after examinations, and another decline
at the end of the academic year. This trend was statistically significant in all groups, indicating the high
sensitivity of memory indicators to academic load.

As indicated in the literature, females typically experience stress more intensely; however, this
does not exert a strong influence on cognitive effectiveness, including short-term memory. This can be
termed the stress paradox. In males, stress levels may be lower compared to females, but cognitive
functions (memory, attention) are more sensitive to the effects of stress. This situation was also reflected
in our research.

The results obtained are of significant importance in planning the educational process in higher
education — for the rational distribution of cognitive load, prevention of fatigue before examination
periods, and the proper scheduling of rest periods to facilitate memory recovery.
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