
Journal Industrial Servicess is licensed under 
a Creative Commons Attribution-ShareAlike 
4.0 International License (CC BY-SA). 

Journal Industrial Servicess, vol. 11, no. 2, October 2025 

 
*Corresponding author: 
Email: elty.sarvia@eng.maranatha.edu 

http://dx.doi.org/10.62870/jiss.v11i2.29125 

 

Original research article 

Study of the effect of conversations in memorization activities on short-term 
memory, drowsiness level, and heart rate of college students 

Grace Vania,  Elty Sarvia *, Novi Soesilo 

Bachelor Program in Industrial Engineering, Universitas Kristen Maranatha, Jl. Surya Sumantri No. 65, Bandung 40164, Jawa Barat, 
Indonesia 
 

A R T I C L E  I N F O 
 
A B S T R A C T 

Article history: 
Received 12 October 2024 
Received in revised form 9 June 2025 
Accepted 22 June 2025 
Published online 29 June 2025 

 
Memory and concentration are essential for memorization activities. Concentration 
can be disrupted by conversation, as it requires managing multiple tasks 
simultaneously, such as focusing on memorization and engaging in conversation. 
Sounds may reduce or induce drowsiness, and loud noises can increase heart rate. 
Based on this background, this study analyzed the effects of conversation during 
memorization activities on short-term memory, drowsiness levels, and heart rate in 
college students. Short-term memory was measured using the Task Short-Term 
Memory test, drowsiness levels were assessed with the Stanford Sleepiness Scale, and 
heart rate was measured with an oximeter. The results were analyzed using the Paired 
Sample t-test and Pearson Correlation Test to examine relationships between 
variables. The findings showed that conversation affects short-term memory but has 
no significant impact on drowsiness levels or heart rate. The study recommends 
avoiding conversation during study sessions, though occasional conversation may 
help reduce drowsiness. Additionally, a quiet environment is recommended for 
memorization activities. 
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1. Introduction 

Memory and concentration are important factors in 

achieving a successful learning process because these 

two factors are related to a person's ability to obtain and 

retain the information learned. Memory is especially 

needed in a learning process that requires the ability to 

memorize. Memory plays a crucial role in human 

learning and productivity, garnering growing interest 

in its functionality and application in daily life [1]. 

Memory can be categorized into two main types: short-

term memory, which holds information temporarily for 

a short duration (typically around 30 seconds), and 

long-term memory, which can store a vast amount of 

information indefinitely [2]. Concentration can be 

influenced by environmental factors, such as sound. 

Conversation is thought to split learning concentration 

because there is more than one task being carried out at 

the same time, that is concentrating on learning and the 

demands of answering conversations. This cognitive 

load can make it harder for someone to absorb and 

recall information effectively, as their attention is 

divided between learning and responding to 

conversations. 

In higher education, memorization and repetition 
have been linked to better academic performance. A 
study conducted in Saudi Arabia showed that verbatim 
word and verse memory moderately predicted GPA, 
emphasizing the benefits of repetition for academic 
success [3]. Meanwhile, a study indicates that 
combining inquiry-based teaching and cooperative 
learning in physics laboratory classes enhances 
participation and active thinking among mechanical 
engineering students [4]. Yaketunis Foundation 
highlights that effective Qur'an memorization for 
visually impaired students relies on tailored 
communication methods and appropriate learning 
media [5].  
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These studies underline that structured and 
repeated practice, combined with supportive learning 
environments, significantly boosts memory retention 
and academic outcomes. The study of cognitive 
offloading in memory tasks also supports the idea that 
external strategies can enhance memory performance. 
The strategic offloading of delayed intentions into the 
external environment and the impact of external aids on 
cognitive processes were discussed  [6]. Furthermore, 
metacognitive beliefs play a significant role in guiding 
individuals' use of body and environmental cues during 
cognitive tasks [7].  

According to Morrison and Richmond, cognitive 
offloading can serve as an effective compensatory 
strategy to improve memory-based tasks across various 
memory abilities [8]. Regular short-term memory 
training has also proven effective in increasing memory 
capacity and information retention, particularly in 
structured learning environments like language 
acquisition [9]. Large-scale studies have found that 
higher-grade students tend to employ abstract 
grouping strategies for word recognition more 
effectively [10], while teacher-led learning strategies 
have been shown to improve comprehension and 
memory retention [11]. 

The role of social and contextual learning in 
enhancing memory retention is further supported by 
Soviet scholars Vygotsky, Voloshinov, and Ilyenkov, 
who argue that memory is fundamentally social, 
shaped by interpretative skills and social activities, 
challenging the Western view of memory as solely an 
individual mental process [12]. This perspective aligns 
with the concept that conversations and social 
interactions during learning activities could influence 
not only cognitive performance but also physiological 
responses, such as heart rate and drowsiness.  

Various external stimuli have been studied for their 
impact on memory and concentration during learning 
activities. Research has examined the influence of 
syntactical and numerical concepts using a between-
subject design without considering environmental 
distractions or physiological responses [13]. Similarly, 
research by [14] examined the effect of color perception 
on short-term memory, demonstrating that color 
stimuli can enhance memory retention.  

These studies demonstrated that external stimuli 
could influence memory retention, but they did not 
account for auditory disturbances like conversational 
sound or physiological responses such as heart rate and 
drowsiness levels during memorization activities. In 
addition, background noise has been shown to 
negatively affect cognitive performance, with 
fluctuating city street sounds leading to increased 
cognitive load and poorer performance on secondary 
tasks [15].  

These findings suggest that many studies primarily 
focus on environmental noise or isolated distractions, 
overlooking the complexities of real-world settings 
where conversations are frequent in learning 
environments. Furthermore, poor sleep habits have 
been shown to negatively impact concentration, 

memory performance, and overall cognitive function, 
leading to decreased focus and reduced memory 
retention in academic settings [16], [17]. Although these 
findings highlight how external stimuli can affect 
learning, many studies still focus mainly on visual cues 
or simple background noise. The potential impact of 
conversational sound, the kind of everyday chatter that 
happens in classrooms or study groups, remains largely 
unexplored.  

This gap is significant because conversations are a 
common part of learning environments, yet we know 
very little about how they affect both mental focus and 
physical responses like heart rate and drowsiness. To 
bridge this gap, this study explores how conversational 
sound influences short-term memory, drowsiness 
levels, and heart rate among college students. To 
achieve this, the research uses the Task Short-Term 
Memory method for measuring memory performance, 
the Stanford Sleepiness Scale (SSS) to assess drowsiness, 
and an oximeter to monitor heart rate. These tools help 
capture not just the mental impact of conversational 
sound, but also its physical effects on the body. Noise 
can accelerate heart rate, increase blood pressure, cause 
stress disorders, affect emotional stability, disrupt 
communication, and reduce motivation. Therefore, 
monitoring heart rate during the experiment helps 
determine whether conversational sound is perceived 
as a form of noise. Based on previous research, one of 
the common distractions in learning environments is 
noise from classmates who engage in conversations 

[18]. However, specific studies examining the direct 

impact of conversational sound during memorization 
activities on short-term memory, drowsiness, and heart 
rate remain limited.  

This study seeks to fill that gap by offering valuable 
insights into how everyday conversations influence not 
only cognitive performance but also physiological 
responses during learning activities. By understanding 
these interactions, the study aims to provide insights for 
creating learning environments that reduce 
distractions, improve focus, and support better memory 
retention. 

However, it can be stated that there have been no 
specific studies addressing the impact of conversation 
during memorization activities on college students' 
short-term memory, drowsiness levels, and heart rate. 
The novelty of this research lies in its objective, which is 
to analyze the effect of conversation during 
memorization activities on college students' short-term 
memory, drowsiness level, and heart rate.  

This study seeks to offer valuable insights into how 
social interactions influence cognitive functions and 
physiological reactions during learning activities in a 
college environment, presenting a distinctive viewpoint 
on the relationship between interpersonal 
communication and memory capabilities within this 
specific student cohort. Furthermore, this research will 
propose a better learning environment that college 
students can choose for memorization activities. 
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2. Material and method 

This section presents the research methodology 
which consists of research limitations (subsection 2.1), 
selection of respondents (subsection 2.2), research 
measurement tools (subsection 2.3), research 
procedures (subsection 2.4), raw data (subsection 2.5) 
and data processing methods (subsection 2.6). 

2.1. Research limitations 

The respondents selected to represent the entire 
population studied are college students because the 
purpose of this research is related to the environmental 
conditions of college student memorization. This 
research is experimental in the laboratory and data 
collection in the Industrial Engineering study room at 
Maranatha Christian University. This room was chosen 
with the expectation that it accurately reflects the actual 
conditions of the study area. The data collection 
timeframe was between 08.00 and 17.00 WIB (GMT + 7) 
to capture the average lecture hours, which typically 
range from 08.00 to 17.00 WIB. During data collection, 
respondents were in a sitting position to simulate the 
usual learning process conditions, which are generally 
conducted in a seated position. 

The research variables consist of an independent 
variable which is conversation, and the dependent 
variables which are short-term memory, drowsiness 
level, and heart rate. Each respondent will receive 2 
treatments. Treatment 1 before receiving the 
conversation and treatment 2 after receiving the 
conversation. This method allows for a direct 
comparison of results between the two groups, making 
it possible to determine whether conversation has a 
significant effect on short-term memory. The 
experiment provides clear and measurable quantitative 
data, facilitating robust statistical analysis to obtain 
valid findings. 

2.2. Selection of respondents 

The respondents in this study are 10 college students 
who were previously selected using a memory test as 
part of the intelligence test in the psychological 
assessment. In the test, the respondents were asked to 
memorize 24 vocabulary words within a time frame of 
3 minutes [19]. Next, the respondents answered 20 
multiple-choice questions within a maximum time limit 
of 6 minutes [20]. The data obtained from the test is the 
number of correct answers out of a total of 20 questions 
given. The maximum score that can be obtained is 20 
points. The sample selected for further data collection 
consists of respondents who scored close to the average 
value, as they can represent most of the entire 
population and accurately depict real-life conditions. 

The respondents in this research must meet the 
requirements of being free from arrhythmia, sleep debt, 
and insomnia, as well as refrain from consuming 
caffeine before data collection. Each respondent must be 
free from these three conditions because individuals 

with arrhythmia have an irregular heartbeat rhythm, 
which can be either irregular, too slow, or too fast [21]. 
In this study, the respondents' heart rate will be 
measured and serve as one of the dependent variables. 
Therefore, if a respondent has arrhythmia, any changes 
in heart rate during data collection may be influenced 
by their heart rhythm disorder. 

Additionally, respondents must be free from sleep 
debt because sleep debt can cause excessive sleepiness, 
difficulties in concentration, and subsequently affect 
memory and cognitive abilities. If sleep debt persists, 
memory and cognitive abilities will decline [22]. In this 
study, memory capacity and level of drowsiness are 
also dependent variables to be investigated. Thus, if a 
respondent experiences sleep debt, any decline in short-
term memory may be influenced by their sleep 
deprivation rather than solely by the independent 
variables in the study. Furthermore, if there is an 
increase in the level of drowsiness among respondents, 
it may also be influenced by their sleep debt rather than 
solely by the independent variables in this study. 

Respondents must also be free from insomnia 
because individuals with insomnia remain drowsy and 
do not feel refreshed upon waking up. Suppose a 
respondent has insomnia and experiences high levels of 
drowsiness during data collection. In that case, it may 
be due to their unmet sleep needs or inadequate sleep 
duration compared to the normal sleep duration. 

Respondents in this study are not allowed to 
consume caffeine before data collection because caffeine 
can impact a decrease in sleepiness levels, and 
consuming caffeine in appropriate doses can have a 
positive impact on improving human memory 
performance [23]. In this study, the short-term memory 
capacity and drowsiness level of the respondents will 
be measured and serve as dependent variables. 
Therefore, if respondents consume caffeine before data 
collection, any improvement in short-term memory 
capacity may be influenced by the caffeine consumed 
rather than solely by the independent variables in the 
study. Additionally, if there is a decrease in the level of 
drowsiness among respondents, it may also be 
influenced by the caffeine consumed rather than solely 
by the independent variables in this study.  

2.3. Measurement tools 

The measurement tools used in this study are Task 
Short-Term Memory to measure short-term memory, 
Stanford Sleepiness Scale to measure drowsiness, and 
an oximeter to measure heart rate. 

2.3.1. Task Short-Term-Memory 

Task Short-Term Memory is used to measure the 
respondent's short-term memory. During the data 
collection process, respondents will memorize 40 words 
from 5 different categories. The time given to memorize 
the 40 words is 5 minutes [24]. Next, the respondent will 
rewrite the words that have been memorized on the 
Task Short-Term Memory answer sheet [25].  
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Table 1 
Stanford Sleepiness Scalec questionnaire 

Degree of sleepiness Rating 

Feeling active, vital, alert, or wide awake 1 
High-functioning, not at peak, can concentrate. 2 
Awake, but relaxed; responsive but not fully alert 3 
Somewhat foggy, let down 4 
Foggy; losing interest in remaining awake; slowed down 5 
Nearing sleep, dream-like thoughts. 6 
Asleep 7 

 
 

 
Fig. 1. Research procedure. 

 
 

 

Fig. 2. The heart rate changes for respondent 1. 

 
 
The time given to fill in the answer sheet is a 

maximum of 6 minutes, so the total data collection time 
for each treatment is a maximum of 11 minutes. 

In this study, each respondent will receive 2 
treatments, and the words memorized in each treatment 
will be different, so there is Task Short-Term Memory 
Type A for treatment 1 and Task Short-Term Memory 
Type B for treatment 2. The data from these 
measurements are the total number of correct words 
successfully memorized by respondents from all 
categories, where the maximum score is 40 points. 

2.3.2. Stanford Sleepiness Scale  

Stanford Sleepiness Scale is used to measure 
drowsiness. The indicators of drowsiness in this 
questionnaire are in the range of 1 to 7. A high scale 
means a high level of perceived sleepiness [26]. This 
method is appropriate because this scale is a validated 
tool commonly used in research related to sleepiness 
and alertness. This scale provides reliable and 

consistently interpretable data, allowing researchers to 
correlate levels of sleepiness with short-term memory 
performance. The Stanford Sleepiness Scale 
questionnaire used in this study is shown in Table 1. 

2.3.3. Oximeter 

The oximeter is used to measure heart rate during 
the 11 minutes of treatment and the average heart rate 
data will be used for further data processing. To 
measure heart rate, an oximeter will be attached to the 
respondent's hand during data collection. Heart rate is 
an effective indicator for providing a direct insight into 
the body's response to external stimuli. Heart rate data 
can determine whether conversations are perceived as 
disturbances, offering insights into how social 
interactions affect students' physiological conditions. 

2.4. Research procedure 

The research procedure is explained in Figure 1. 
Each respondent will receive two treatments. Treatment 
1 before receiving the conversation and treatment 2 
after receiving the conversation. In treatment 2, 
respondents are invited to engage in simple 
conversations related to daily life during the 2nd and 
5th minutes, with each conversation lasting for 1 
minute. The conversation is introduced in the 2nd 
minute to provide a distraction in the middle of the 
memorization process. Additionally, another 
conversation is introduced in the 5th minute, 
considering that the distraction occurs when the 
respondent is completing the memorization process 
and attempting to recall the information stored in 
memory. During the treatment, the respondent's ability 
to remember will be measured using the Task Short-
Term Memory, and their heart rate will also be 
recorded. Furthermore, the respondents will complete 
the Stanford Sleepiness Scale questionnaire to assess the 
level of sleepiness experienced during each treatment. 

2.5. Raw data 

2.5.1. Graph of heart rate changes 

During the treatment, the respondent's heart rate 
was measured, and the changes were recorded every 1 
minute so that the highest and lowest heart rates can be 
identified. Changes in heart rate for each respondent are 
presented in graphical form to make it easier to 
understand. 

Respondent 1's heart rate was at its highest point in 
the 1st minute of treatment 2, which was 106 bpm, while 
the lowest point of respondent 1's heart rate was in the 
7th minute of treatment 1, which was 84 bpm. The graph 
of respondent 1's heart rate can be seen in Fig. 2. 

Respondent 2's (see Fig. 3) heart rate was at its 
highest point in the 5th minute of treatment 2, which was 
156 bpm, while the lowest point of respondent 2's heart 
rate was in the 11th minute of treatment 2, which was 120 
bpm.  
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Fig. 3.  The heart rate changes for respondent 2. 

 

 

Fig. 4.  The heart rate changes for respondent 3. 

 

 

Fig. 5.  The heart rate changes for respondent 4. 

 

 

Fig. 6.  The heart rate changes for respondent 5. 

 

 
Fig. 7.  The heart rate changes for respondent 6. 

 

Fig. 8.  The heart rate changes for respondent 7. 

 

 

Fig. 9.  The heart rate changes for respondent 8. 

 

 

Fig. 10.  The heart rate changes for respondent 9. 

 

 

Fig. 11.  The heart rate changes for respondent 10. 

 

 

Fig. 12.  Total score from Short-Term memory. 
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Fig. 13.  Drowsiness level. 

 

 

Fig. 14.  Average heart rate. 

 
For Respondent 3, the peak heart rate of 112 bpm 

occurred during the third minute of Treatment 1, while 
the lowest heart rate, 95 bpm, was recorded in both the 
third and eleventh minutes of Treatment 2. Refer to Fig. 
4 for a graphical representation of Respondent 3’s heart 
rate. Respondent 4 reached a maximum heart rate of 107 
bpm in the eleventh minute of Treatment 2, with the 
lowest rate of 90 bpm observed in the third minute of 
Treatment 1. See Fig. 5 for Respondent 4’s heart rate 
graph. 

The highest heart rate for Respondent 5, recorded at 
90 bpm, was in the tenth minute of Treatment 1, 
whereas the lowest, at 70 bpm, occurred in the seventh 
minute of Treatment 2. Fig. 6 illustrates Respondent 5’s 
heart rate data. Respondent 6’s heart rate peaked at 100 
bpm during the second minute of Treatment 2 and 
dropped to its lowest point of 88 bpm in the first minute 
of the same treatment. The heart rate graph for 
Respondent 6 is shown in Fig. 7. 

For Respondent 7, the heart rate reached a high of 
108 bpm in the fourth minute of Treatment 2, while it 
fell to 85 bpm during both the seventh and eleventh 
minutes of Treatment 1. Fig. 8 displays Respondent 7’s 
heart rate trends. Respondent 8 recorded a peak heart 
rate of 102 bpm in the eleventh minute of Treatment 2, 
with the lowest rate of 78 bpm occurring in the third and 
ninth minutes of Treatment 1. The heart rate graph for 
Respondent 8 is presented in Fig. 9. 

The heart rate of Respondent 9 hit a maximum of 88 
bpm in the sixth minute of Treatment 1, while it reached 
a low of 70 bpm during the third, fifth, and seventh 
minutes of Treatment 2. Fig. 10 provides a visual 
depiction of Respondent 9’s heart rate. 

Respondent 10’s heart rate peaked at 103 bpm in 
both the third minute of Treatment 1 and the sixth 
minute of Treatment 2, with the lowest rate of 83 bpm 
recorded in the eleventh minute of Treatment 1. See Fig. 
11 for Respondent 10’s heart rate graph. 

2.5.2. Summary of data collection 

The result of the data collection on short-term 
memory before and after conversation is shown in Fig. 
12, the result of data collection on drowsiness level 
before and after conversation is shown in Fig. 13, and 
the average heart rate before and after conversation is 
shown in Fig. 14. 

2.6 Data processing methods 

Data processing was conducted using a Paired 
Sample t-test to determine the effect of conversation on 
students' short-term memory, drowsiness level, and 
heart rate. Additionally, the Pearson Correlation Test 
was employed to assess the relationship between 
variables. The structure of the hypothesis for data 
processing with the Paired Sample t-test in this study is 
as: 
1) H01: there is no significant difference between short-

term memory before conversation and short-term 
memory after conversation. 

2) H02: there is no significant difference between 
drowsiness level before conversation and 
drowsiness level after conversation. 

3) H03: there is no significant difference between heart 
rate before conversation and heart rate after 
conversation. 

 
Data processing uses IBM SPSS Statistics 21 and 

hypothesis decision-making is determined based on the 
following conditions [27]: 
1) Accept H0 if the value of Sig (2-tailed) > 0,05 means 

that there is no significant difference between data 
before conversation and data after conversation. 

2) Reject H0 if the value of Sig (2-tailed) ≤ 0,05, means 
that there is a significant difference between data 
before conversation and data after conversation. 

 
The structure of the hypothesis for data processing 

with the Pearson Correlation Test in this study are: 
1) H01: there is no correlation between short-term 

memory and drowsiness level. 
2) H02: there is no correlation between short-term 

memory and the average heart rate. 
3) H03: there is no correlation between the level of 

drowsiness and the average heart rate. 
 
Data processing uses IBM SPSS Statistics 21. One 

variable with other variables correlates if the Sig (2-
tailed) value < 0.05 (reject H0) [28]. The closeness of the 
relationship in the Pearson Correlation Test is 
determined by the correlation value which can be 
grouped in Table 2 [29]. 
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Table 2 
Interpretation of correlational values 

Correlation value Interpretation 

0.00 – 0.20 Very weak correlation 
0.20 – 0.40 Weak correlation 
0.40 – 0.70 Moderate correlation 
0.70 – 0.90 Strong correlation 
0.90 – 1.00 Very strong correlation 

 
 

 

 Fig. 15.  Short-term Memory measurement results. 

 
 

 

Fig. 16.  Drowsiness level measurement results. 

 
 

 

Fig. 17.  Heart rate measurement results. 

3. Results and discussions 

3.1. Analysis of short-term memory measurement results 

The Paired Sample t-test results indicate a Sig (2-
tailed) value of 0.011 (≤ 0.05), leading to the rejection of 
H01. This suggests a significant difference in short-term 
memory before and after conversation, confirming that 
conversation significantly impacts college students' 
short-term memory. The measurement results are 
shown in Fig. 15. 

Short-term memory scores decreased after 
conversation, indicating a negative effect on 
memorization. In treatment 1 (before conversation), the 
total score for the Short-Term Memory Task was 267 
points, while in treatment 2 (after conversation), it 
dropped to 214 points—a decline of 53 points. This 

reduction likely stems from cognitive interference 
caused by engaging in conversation during learning, 
leading to divided attention. Conversations act as 
cognitive distractions, with their impact varying based 
on the conversation's complexity and the memorization 
task's context. More complex conversations exacerbate 
the negative effect on short-term memory [30]. 

3.2. Analysis of drowsiness level measurement results 

The Paired Sample t-test yielded a Sig (2-tailed) 
value of 0.132 (> 0.05), leading to the acceptance of H02. 
This indicates no significant difference in drowsiness 
levels before and after conversation, suggesting that 
conversation does not significantly affect college 
students' drowsiness. The results are presented in 
Figure 16. 

Figure 16 shows that the total drowsiness score 
across all respondents was 33 in treatment 1 (before 
conversation) and 26 in treatment 2 (after conversation). 
Although the t-test found no significant difference, 
drowsiness levels were slightly lower during 
conversation-aided memorization. While conversations 
impair short-term memory, occasional dialogue may 
help reduce drowsiness and enhance alertness, as 
supported by prior studies [31]. Additionally, research 
indicates that 5% of respondents use conversations to 
combat drowsiness [32]. To maintain concentration, a 
20-minute rest after learning is recommended, ideally in 
a quiet environment, as 63.5% of students prefer such 
settings for memorization [33]. 

3.3. Analysis of heart rate measurement results 

The Paired Sample t-test yielded a Sig (2-tailed) 
value of 0.257 (> 0.05), leading to the acceptance of H03. 
This indicates no significant difference in heart rate 
before and after conversation, suggesting that 
conversation does not significantly affect college 
students' heart rate. The results are presented in Fig. 17. 

Noise can influence heart rate acceleration [34]. 
However, Fig. 17 shows that the average heart rate 
across all treatments remains within the normal range, 
indicating that the treatments were not perceived as 
noisy. The respondents, aged 19–22 years, fall within 
the adolescent and adult categories, with a normal 
resting heart rate typically ranging from 60 to 100 bpm 
[35]. 

3.3. Analysis of relations between variables 

The Pearson Correlation Test yielded a Sig (2-tailed) 
value of 0.595 (≥ 0.05) for the correlation between short-
term memory and drowsiness levels, leading to the 
acceptance of H0. This indicates no significant 
correlation between these variables. The Pearson 
Correlation coefficient of 0.126 reflects a very weak 
positive correlation. 

Similarly, the Sig (2-tailed) value for the correlation 
between short-term memory and heart rate is 0.259 (≥ 
0.05), resulting in the acceptance of H0, suggesting no 
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significant correlation. The Pearson Correlation 
coefficient of 0.265 indicates a weak positive correlation 
between these variables. 

However, the Pearson Correlation Test for the 
correlation between drowsiness levels and heart rate 
produced a Sig (2-tailed) value of 0.005 (< 0.05), leading 
to the rejection of H0. This confirms a significant 
correlation between drowsiness levels and heart rate. 
The Pearson Correlation coefficient of -0.604 indicates a 
moderate negative correlation, consistent with the 
theory that drowsiness is associated with a slower heart 
rate, reducing oxygen consumption in the brain and 
signaling the need for rest [36]. 

Conversation significantly impairs short-term 
memory but does not significantly affect drowsiness 
levels or heart rate. Based on these findings, students 
should avoid conversations during memorization, as 
they disrupt concentration and act as cognitive 
distractions, leading to attention lapses. While 
conversations reduce memory performance, occasional 
dialogue may help alleviate drowsiness by enhancing 
alertness, as supported by previous studies [37]. 
However, this study found no statistically significant 
effect of conversation on drowsiness levels. To optimize 
concentration, a 20-minute rest after learning or 
memorizing is recommended [37]. Additionally, 
students should choose quiet learning environments, as 
63.5% of students prefer such settings for memorization 
[38]. 

4. Conclusions 

This study reveals that conversations during 
memorization tasks disrupt short-term memory, 
leading to a noticeable decline in performance. 
However, no significant impact of conversations on 
participants' drowsiness levels or heart rate was 
observed. The analysis suggests that conversations 
increase cognitive load, impairing concentration and 
information retention. The lack of changes in 
drowsiness and heart rate indicates that the 
conversations in this experiment may not have been 
intense enough to elicit physical responses related to 
fatigue or stress. 

This study has several limitations. First, the sample 
size was limited to 10 participants, which may reduce 
the statistical power and generalizability of the 
findings. Future studies with larger, more diverse 
samples are recommended to validate these results. 
Second, the nature of the conversations may have 
influenced their impact. Variations in content and 
complexity could affect cognitive load differently. 
Standardizing conversation type and topic in future 
research could minimize variability and improve data 
consistency. 

Future studies could explore how conversational 
interruptions affect learning across diverse 
environments and cognitive tasks to better understand 
their impacts. Including more participants and varying 
conversation complexity could provide deeper insights 
into cognitive load’s effect on memory performance. 

Additionally, investigating environmental factors such 
as background noise, music, or peer interactions during 
memorization tasks could further clarify how auditory 
stimuli influence learning. 

While this study highlights the impact of 
conversations on short-term memory, further research 
is needed to fully understand the complexities of 
cognitive distraction and its effects on learning 
efficiency. 
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