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Introduction
Stress can influence memory at several stages, including encoding, consolidation, working-memory
performance, and later retrieval. Students often experience stress in connection with examinations,
deadlines, academic competition, family expectations, sleep loss, and social pressures, making the
relationship between stress and memory directly relevant to education. The effect is not uniform.
Acute stress may impair working memory or retrieval under some conditions while strengthening
memory for emotionally important information under others. A 2023 systematic review found that
working-memory effects vary substantially with timing, consistent with the different time courses of
noradrenergic and cortisol responses after an acute stressor (Geißler et al., 2023). More recent
reviews also emphasize that stress interacts with task demands, emotional salience, individual
vulnerability, and the stage of memory being tested (Almarzouki, 2024). The proposed study
therefore focuses on working, explicit, and implicit memory as distinct outcomes rather than
combining them into one general memory score. Its central question is whether experimentally
induced acute stress changes performance differently across these memory systems in students aged
twelve to twenty.

Theoretical Framework and Hypotheses
The stress response activates the sympathetic nervous system and the
hypothalamic–pituitary–adrenal axis, producing changes in catecholamines and glucocorticoids that
affect prefrontal, hippocampal, and amygdala-dependent processes. These mechanisms help explain
why a stressful event can sharpen attention to threat while simultaneously reducing the cognitive
flexibility or working-memory capacity required for complex academic tasks. The first hypothesis is
that students in the stress condition will perform less accurately on a working-memory task than
students in the control condition. The second is that stress immediately before testing will reduce free
recall of previously learned neutral material, while recognition will show a smaller change because
external cues are available. The third is that neutral implicit priming will be less affected than
conscious recall. A fourth hypothesis predicts that stronger subjective and physiological stress
responses will be associated with larger reductions in working-memory and explicit-retrieval
performance. These predictions remain probabilistic rather than universal because acute stress can
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sometimes enhance emotional memory or produce no measurable impairment, depending on timing
and individual response (Schwabe et al., 2012; Geißler et al., 2023).

Participants and Experimental Design
The study will retain the planned sample of seventy students aged twelve to twenty, with thirty-five
randomly assigned to an acute-stress condition and thirty-five to a matched control condition.
Because the age range spans early adolescence through young adulthood, randomization should be
stratified by age group and educational level so that developmental differences are distributed more
evenly between conditions. Recruitment will occur through cooperating schools, colleges, and
community notices, which makes volunteer recruitment more realistic than claiming a truly random
sample of the entire student population. Baseline measures will record perceived stress, test anxiety,
sleep during the previous night, caffeine use, age, educational level, and recent major stressors.
These measures will not replace random assignment; they will help describe the sample and explain
individual variation. Participants younger than eighteen will require parental or guardian permission
together with the student’s assent, while participants aged eighteen to twenty will provide informed
consent directly. Participation must be voluntary, unrelated to grades, and withdrawable at any time
without penalty because the study deliberately introduces a temporary psychosocial stressor.

Stress Manipulation and Memory Tasks
The experimental condition will use a brief, age-appropriate psychosocial stress procedure involving
preparation for an evaluated speech and moderately challenging mental arithmetic, adapted from the
logic of the Trier Social Stress Test without using unnecessary humiliation (Kirschbaum et al., 1993).
The control group will complete comparable speaking and arithmetic activities without social
evaluation or performance pressure. Subjective stress and heart rate will be measured before and
after the procedure; salivary cortisol could be added if the research team has appropriate expertise,
storage, consent, and funding. Working memory will be assessed with an age-adjusted complex-span
or n-back task. Explicit memory will be tested using standardized neutral and emotionally relevant
words or images learned before the stress manipulation, followed by free recall and then recognition.
Implicit memory will be measured with a priming task such as word-stem completion in which
participants are not instructed to deliberately remember earlier material. Separating these tasks
allows the study to determine whether stress affects active manipulation, conscious retrieval, and
nonconscious influence differently rather than treating memory as a single process (Luethi et al.,
2009).

Procedure, Ethics, and Analysis
Participants will complete consent procedures and baseline measures before learning the
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standardized material. After the planned delay, they will undergo either the stress or control
condition, followed by repeated subjective and physiological stress measurements and the memory
tasks. Free recall should precede recognition so that recognition cues do not assist the recall test, and
task order should otherwise be standardized or counterbalanced to reduce fatigue and order effects.
Researchers administering memory assessments should be unaware of condition where feasible.
Because minors are included, an independent ethics review is essential, and the induced stress must
remain temporary, proportionate, and stoppable immediately. Participants should be debriefed fully,
especially about the neutral behavior of evaluators. Statistical analysis will begin with manipulation
checks to confirm that the stress procedure actually increased subjective or physiological stress.
Separate ANCOVA or mixed-model analyses can then compare working memory, free recall,
recognition, and priming while accounting for age, baseline stress, sleep, and educational level. Effect
sizes and confidence intervals should accompany significance tests so that practical importance is not
reduced to a binary p-value.

Expected Results and Educational Meaning
The expected pattern is selective rather than universal impairment. Students exposed to acute stress
are predicted to show lower working-memory performance and weaker free recall of neutral material,
while recognition may be less affected and neutral implicit priming may remain comparatively stable.
Emotional material may show a different pattern because stress can prioritize information that is
salient or threatening. Geißler et al. (2023) emphasize that working-memory effects can depend on
when testing occurs relative to the stressor, making task timing an important variable rather than a
procedural detail. Almarzouki (2024) similarly links stress-related working-memory disruption to
academic skills such as comprehension, reasoning, problem solving, and mathematics. If the
predicted pattern appears, the educational implication would not be that all challenge should be
removed from assessment. Instead, it would show that avoidable social-evaluative threat can become
a source of measurement error when an examination is intended to assess learned knowledge. Clear
instructions, familiar assessment formats, appropriate scheduling, sleep support, and non-humiliating
feedback may therefore help distinguish actual learning from stress-related performance disruption
(Vogel & Schwabe, 2016).

Limitations
The design has several limitations that should define the claims made from its results. A sample of
seventy participants provides limited power for developmental subgroup analysis, particularly across
the wide age range of twelve to twenty. Volunteer recruitment also reduces generalizability because
students willing to participate in a stress study may differ from those who decline. A laboratory
stressor cannot reproduce chronic academic stress, poverty, family conflict, discrimination, trauma, or
prolonged sleep disruption, so findings about acute evaluation stress should not be generalized
automatically to long-term adversity. Heart rate is an imperfect physiological measure because
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movement and anticipation can influence it, while self-reported stress may be affected by social
desirability. If cortisol is not measured, conclusions about hormonal timing must remain indirect. Task
difficulty also needs careful calibration to avoid ceiling effects in older participants or floor effects in
younger students. Finally, a null result could reflect insufficient stress induction, recovery before
testing, or task insensitivity rather than proof that a memory system is unaffected. These limitations
make manipulation checks, developmental controls, and cautious interpretation essential.

Conclusion
The proposed study examines how acute psychosocial stress affects working, explicit, and implicit
memory in seventy students aged twelve to twenty while preserving the planned experimental and
survey components. Its main contribution is to treat memory as a set of related but distinct processes
rather than assuming that stress produces one uniform cognitive effect. Current evidence supports a
time-dependent and context-sensitive model in which working memory and retrieval may be impaired
under some acute stress conditions, while emotionally salient memory can be strengthened and other
tasks may show limited change (Geißler et al., 2023; Schwabe et al., 2012). Random assignment,
standardized memory tasks, manipulation checks, age-sensitive procedures, and appropriate ethics
protections can make the design more interpretable. The study cannot reproduce chronic educational
adversity, but it can test one mechanism through which evaluative stress may alter performance
during learning and assessment. If stress selectively reduces working-memory or free-recall
performance, the result would clarify why a student may know material yet struggle to access or
manipulate it under pressure. That distinction is important for both cognitive theory and educational
assessment.
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