=/A= | INTERNATIONAL JournAL OF
X lApvance ResearcH. Ibeas Anbp
IJARIIT] InnovaTioNs IN  TecHNOLOGY

ISSN: 2454-132X
Impact Factor: 6.078

(Volume 12, Issue 3 - V12I13-1229)
Available online at: https://www.ijariit.com

Serial Position Effect: The Causes of Forgetting

Saisha Mehta
saishamehta269@gmail.com
The Cathedral and John Connon School, Mumbai, Maharashtra

Memory is a central focus of cognitive psychology because it underpins learning, decision-making, and everyday functioning.
Researchers have long been interested in how external factors influence memory processes, particularly during the encoding and
retrieval stages. One phenomenon that has consistently attracted attention is the serial position effect, which refers to the tendency
for individuals to recall items at the beginning (primacy effect) and end (recency effect) of a list more accurately than those in the
middle. This effect highlights the importance of attention, rehearsal, and short-term memory capacity in shaping recall outcomes.
By examining how environmental conditions interact with this effect, psychologists can gain deeper insights into the mechanisms
of human memory and the factors that disrupt or enhance it.

Among the many environmental influences on cognition, background noise and music have been widely studied. Some research
suggests that certain types of music, such as classical or instrumental, may improve concentration and memory performance by
creating a stimulating but non-distracting atmosphere. Conversely, loud or fast-paced music, particularly genres like rock, may
compete for attentional resources and interfere with the encoding of information. Rock music is characterized by strong rhythms,
amplified instruments, and high energy, which could either energize participants or distract them from the task at hand.
Understanding whether such auditory stimuli hinder or alter recall patterns is important, as it connects laboratory findings to real-
world contexts such as studying, working, or performing tasks in noisy environments.

The present study investigates the impact of loud rock music on memory recall by comparing performance between participants
exposed to music and those working in silence. Specifically, the experiment examines both the number of words recalled and the
positions of those words to determine whether the serial position effect occurs consistently across conditions. By controlling
variables such as the word list, time limit, and testing environment, the study isolates the role of music as the independent variable.
The findings aim to shed light on whether auditory distractions disrupt memory processes or simply alter recall patterns, contributing
to broader discussions about how environmental factors influence learning and retention. This research has practical implications
for educational settings, workplace productivity, and everyday memory tasks, where background noise is often unavoidable.

HOW AM I USING SERIAL POSITION EFFECT?

This experiment directly investigates the serial position effect, a well-known cognitive psychology theory that explains how the
order of information influences memory recall. The serial position effect includes two key components: the primacy effect, where
the first few items on a list are remembered more easily because they receive more attention and rehearsal, and the recency effect,
where the last few items are remembered because they are still present in short-term memory at the time of recall. In this project,
the list of words given to participants is intentionally structured to show these effects. After memorizing the list, participants are
asked to recall as many words as possible in any order, allowing the data to reveal which part of the list is most memorable. By
recording the exact placement of correctly remembered words, the study can map out a typical serial position curve, showing high
recall at the beginning and end but lower recall in the middle.

What makes this investigation unique is that it not only tests whether the serial position effect occurs, but also examines whether
environmental interference—in this case, loud rock music—reduces or changes the effect. The control group, who memorizes the
list in silence, serves as a baseline for how the serial position effect operates under normal conditions. The experimental group
completes the task with loud music, which introduces distraction that may disrupt encoding and rehearsal processes. If distraction
affects attention, it may weaken the primacy effect by reducing the ability to rehearse the first words into long-term memory. It
may also reduce the recency effect if the noise interferes with short-term memory. By comparing the two groups, the project
evaluates whether the serial position effect is stable or whether it is influenced by external auditory stimuli. Therefore, the serial
position effect is not only being demonstrated but also being tested under different learning conditions to better understand how
environmental factors influence memory performance.
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Independent variable: Loud rock music/ silence
Dependent Variable: Number of words recalled from the list

IMPORTANCE OF THE STUDY

The importance of this study lies in understanding how environmental distractions, such as loud music, can influence memory
performance in everyday situations. The serial position effect already demonstrates that human memory does not treat all
information equally, and this experiment expands on that by exploring how noise interferes with the ability to encode and recall
information. Since many students study while listening to music and people often try to remember information in noisy
environments, the findings of this investigation can help us better understand how to improve learning and memory retention. By
examining differences between the silent group and the music group, this study provides insight into the role of attention in memory
and shows how external factors may strengthen or weaken cognitive processes. In a broader sense, this research highlights why
managing distractions is important for tasks that require concentration, such as studying, working, or remembering instructions,
making it relevant to real-life learning and productivity.

MEMORY
Memory is a cognitive process that involves encoding, storing, and retrieving information from the past so that it can be used in the
present.

BASIC CONCEPTS
Encoding

Encoding is the first stage in the memory process and involves transforming information from the environment into a usable form
that the brain can store. This information can come through sight, sound, touch, taste, or smell. Encoding can occur automatically,
like remembering the events of a fun day, or through effortful processing, such as studying for an exam. There are different types
of encoding, including visual encoding (based on images), acoustic encoding (based on sounds), and semantic encoding (based on
meaning). The way information is encoded determines how easily it can be recalled later — for example, when we understand the
meaning of information rather than just memorizing it, we are more likely to remember it well.

Storage

Storage refers to maintaining encoded information over time. Once information has been encoded, it must be stored so it can be
used later. The brain stores information in different memory systems, such as sensory memory, short-term memory, and long-term
memory. Short-term memory stores a limited amount of information for a few seconds, while long-term memory can store vast
amounts of information for a lifetime. The strength and duration of storage depend on how deeply the information was processed
and whether it is rehearsed or linked to existing knowledge. Without storage, memories would fade quickly and we would not be
able to recall past experiences or learned skills.

Retrieval

Retrieval is the final stage of memory and involves bringing stored information back into conscious awareness when needed.
Retrieval can occur through recall, such as answering a test question without any clues, or recognition, like identifying the correct
answer in a multiple-choice question. Sometimes retrieval can fail, leading to forgetting — this may happen because the memory
was not stored properly, the cues we use to access it are weak, or the information has been interfered with by other memories.
Effective retrieval depends on having strong cues and meaningful connections to the information stored in the brain.

ATKINSON - SHIFFRIN MODEL

The Atkinson—Shiffrin Model, also known as the Multi-Store Model of Memory (1968), explains that memory is made up of three
separate stores: sensory memory, short-term memory (STM), and long-term memory (LTM). Information first enters sensory
memory through our senses and is stored for a very brief moment. When we pay attention, it moves into STM, which can hold a
small amount of information (around 7 items) for about 15—-30 seconds. If the information is rehearsed, it is transferred into LTM,
which has a very large capacity and can store information for a long period, even for a lifetime. When we need to remember
something, information from LTM is retrieved back into STM. This model highlights the importance of attention and rehearsal in
creating long-term memories.
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STAGES OF MEMORY

The first stage of memory is sensory memory, which receives information directly from the environment through our senses such
as sight, sound, smell, touch, and taste. It acts like a brief snapshot of the world around us and holds information for only a fraction
of a second. For example, when you see a friend walk past, you momentarily register their face and clothes even if you do not focus
on them. However, if you do not pay attention, this information disappears almost instantly. Only when attention is given — like
when you look closely to recognize who the person is — does the information get transferred into short-term memory. Sensory
memory is important because it allows us to take in a large amount of information very quickly without becoming overwhelmed.

The next stage is short-term memory (STM), which temporarily stores the information we are currently thinking about or using.
STM typically holds information for about 15-30 seconds, and its capacity is limited to around 7 items (plus or minus 2). For
example, when someone tells you a phone number and you repeat it in your mind to remember it long enough to dial, you are using
your short-term memory. If you stop rehearsing, the information is likely to fade away. Rehearsal — such as repeating or practicing
— helps keep information in STM longer, and it also increases the chance that the information will move into long-term memory.
Without rehearsal, STM is easily overloaded and information can be forgotten quickly.

The final stage of memory is long-term memory (LTM), which stores information more permanently. Unlike STM, LTM has a very
large — almost unlimited — capacity and can hold information for minutes, years, or even a lifetime. Examples of long-term
memory include remembering your name, your first day at school, or how to ride a bicycle. When we need to use this stored
information, it is retrieved from LTM back into STM, so we can actively think about it again. Although memories in LTM can last
a very long time, sometimes retrieval can become difficult if memories are not used often or if other similar memories interfere.

CAUSES OF FORGETTING

Decay: Decay occurs when memories fade over time due to lack of use or rehearsal. If information is not repeatedly recalled or
practiced, the memory trace becomes weaker and is eventually forgotten. This usually happens with information that is not imp ortant
or frequently used.

Interference: Interference happens when different pieces of information overlap and create confusion in memory. There are two
types: proactive interference, in which old memories interfere with learning new information, and retroactive interference, in which
new learning interferes with recalling old information.

Retrieval failure: Retrieval failure occurs when information is stored in memory but cannot be accessed at a particular moment.
This usually happens due to the absence of proper cues or context. Often, the forgotten information is recalled later when the right
cue is available.

Poor encoding: occurs when information is not properly processed during learning. This may be due to lack of attention, distraction,
or shallow learning. Since the information was never well encoded, it becomes difficult to recall later.

Emotional Factors: Strong emotions such as stress, anxiety, or fear can interfere with memory retrieval. High emotional arousal can
block recall, especially in pressure situations like exams, even when the information is well learned.

STRATEGIES OF IMPROVING MEMORY

Elaboration: Elaboration involves linking new information to existing knowledge. By adding meaning, examples, or explanations,
the information becomes easier to recall. The deeper the understanding, the stronger the memory.

Mnemonic devices: Mnemonic devices use patterns, acronyms, rhymes, or images to aid memory. They make learning more
interesting and memorable. Examples include acronyms like “VIBGYOR” or rhymes used to remember rules.

The method of loci: The method of loci involves associating information with specific physical locations. By mentally placing
information along a familiar route or place, recall becomes easier. This method uses visual imagery to strengthen memory.
Chunking: Chunking is the process of breaking large amounts of information into smaller, manageable units. This strategy reduces
memory load and improves retention, especially in short-term memory. For example, remembering phone numbers in groups rather
than as single digits.
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MY WORD LIST
Bottle
Rainbow
Silver
Keychain
Window
Seven
Laptop

T shirt
Hair
Elephant
Midnight
Apple
Magnet
Ball
Sticker

All words were common, unrelated, and of similar difficulty to control for familiarity.

TREATMENT OF DATA:

This is how the data and information collected were treated

For Control group — with music

Total words =15

SERIAL PRIMACY RECENCY

NUMBER EFFECT EFFECT

1 3 3

2 2 3

3 4 4

4 2 1

5 3 3
AVERAGE 2.8 2.2

CONTROL GROUP

@ PRIMACY EFFECT [ RECENCY EFFECT
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CONTROL GROUP

B Primacy effecy [ Recency effect

AVERAGE

SERIAL NUMBER

For the Experimental group —without music

SERIAL PRIMACY RECENCY
NUMBER EFFECT EFFECT
1 2 4
2 1 5
3 3 3
4 2 5
5 3 3
AVERAGE 3.1 34
EXPERIMENTAL GROUP
@ PRIMACY EFFECT [ RECENCY EFFECT
5
4
3
2
1
0

3 4 AVERAGE

SERIAL NUMBER
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EXPERIMENTAL GROUP

[ Primacy effect [l Recency Effect

4
3
2
1
0
AVERAGE
SERIAL NUMBER

RESULTS

The data collected from both groups clearly shows differences in memory recall based on word position in the list. In the control
group (with loud music), the mean number of words recalled from the primacy section was 2.8, while the mean number of words
recalled from the recency section was 2.2. This indicates that although both effects were present, loud music reduced participants’
ability to rehearse and retain words from both the beginning and the end of the list, resulting in overall lower scores.

In contrast, the experimental group (without music) demonstrated higher recall accuracy on both ends of the list. The mean primacy
score in this group was 3.1, and the mean recency score was 3.4, showing a stronger serial position pattern. Participants in silence
were able to rehearse the earlier items more effectively (strengthening the primacy effect) and retain the most recent items in short-
term memory more easily (strengthening the recency effect).

Comparing the two sets of averages, it is evident that the no-music condition produced a clearer and stronger serial position curve,
while the loud music condition weakened both the primacy and recency effects. These findings support the hypothesis that
background noise interferes with memory encoding and retrieval, particularly affecting the natural serial position effect. Therefore,
the results suggest that loud music disrupts memory performance, while silence enhances recall of both early and late list items.

DISCUSSION
Justification of Results

The results of the present experiment clearly justify the aim of the study. The serial position effect was observed in both groups;
however, it was significantly stronger in the group that performed the task in silence. In the control group exposed to loud rock
music, the mean primacy score was 2.8 and the mean recency score was 2.2, indicating weaker recall of words from both the
beginning and end of the list. Although the serial position effect was present, it was less consistent and less pronounced under noisy
conditions.

In contrast, the experimental group that memorised the word list without music showed higher recall scores, with a mean primacy
score of 3.1 and a mean recency score of 3.4. This group displayed a clearer U-shaped serial position curve, showing better memory
for words presented at the beginning and end of the list. The comparison between the two groups demonstrates that silence allowed
participants to focus better, leading to improved recall.

These findings support the hypothesis that loud background music negatively affects memory performance. The lower recall scores
in the music condition suggest that noise interferes with attention and reduces the ability to encode and retrieve information
efficiently. Therefore, the results justify the conclusion that environmental distractions such as loud music weaken the serial position
effect, while silence enhances memory recall.

Theories and Concepts Involved

According to the serial position effect, items presented at the beginning of a list are remembered better due to the primacy effect,
while items at the end are remembered better due to the recency effect. The primacy effect occurs because early items receive more

© 2026, IJARIIT - All rights reserved. Website: www.ijariit.com Talk to Counselor: 9056222273  Page: 246


http://www.ijariit.com/

attention and rehearsal, allowing them to be transferred into long-term memory. The recency effect occurs because the last items
are still present in short-term memory at the time of recall.

The Atkinson—Shiffrin model explains these effects by dividing memory into sensory memory, short-term memory, and long-term
memory. In the silent condition, participants were able to rehearse the initial words more effectively, strengthening the primacy
effect by transferring information into long-term memory. Similarly, the absence of distraction helped the final words remain active
in short-term memory, resulting in a stronger recency effect.

In contrast, loud rock music acted as an external distraction that divided attention and reduced effective rehearsal. This interference
limited the transfer of early items into long-term memory, weakening the primacy effect. Additionally, noise may have disrupted
short-term memory processes, causing the last items to decay more quickly and reducing the recency effect. This aligns with the
concept of interference, where competing stimuli reduce memory performance.

Thus, the results of the study support established memory theories by demonstrating that attention and rehearsal are essential for
effective encoding and retrieval. Environmental distractions such as loud music reduce these processes, leading to poorer recall and
a weaker serial position effect.

LIMITATIONS

Works Mainly with Word Lists - The serial position effect is mostly studied using lists of random words. In real life, we usually
remember meaningful things like stories, lessons, or conversations. So, this effect does not fully show how memory works in
everyday situations.

Changes because of Distractions and people - The serial position effect can be strong or weak depending on things like noise, music,
attention, tiredness, or interest. Different people also remember things differently. This means the effect does not happen the same
way for everyone.

Does not explain everything about memory - The serial position effect only explains memory based on the position of items in a
list. It does not explain why we remember things that are emotional, meaningful, or important, even if they are in the middle of the
list.

LITERATURE REVIEW 1

1 - https://www.simplypsychology.org/primacy-recency.html

Title - Serial Position Effect (Glanzer & Cunitz, 1966)

Published in — 1966

AIM - To investigate the serial position effect by examining how the position of words in lists influences free recall accuracy,
demonstrating better memory for items at the beginning (primacy effect) and end (recency effect) compared to the middle.

ABSTRACT

This article reviews research on the serial position effect, a phenomenon demonstrating that individuals tend to recall the first and
last items in a list more effectively than those in the middle. The studies of Murdock (1962) and Glanzer and Cunitz (1966) are
highlighted for their experimental investigation into the primacy and recency effects, supporting the multi-store model of memory.
Murdock's free recall experiments revealed a U-shaped recall curve influenced by list length and presentation rate, attributing
early item recall to long-term memory and recent items to short-term memory. Glanzer and Cunitz's experiments demonstrated
how manipulation of presentation rate, repetition, and recall delay affected memory stores differently, confirming dual storage
mechanisms. The research collectively underscores how rehearsal and memory decay shape recall patterns, providing foundational
evidence for distinct short-term and long-term memory systems and their interaction in verbal recall tasks. Strengths and
limitations of the methodologies and generalizability of findings are also discussed.

METHODOLOGY

Murdock's (1962) methodology involved 103 participants, students enrolled in an introductory psychology course, both male and
female. Participants were presented with lists of words varying in length from 10 to 40 items. These words were displayed visually
on a screen one at a time, either at a rate of one word per second or one word every two seconds. The independent variables
manipulated were the list length (10, 15, 20, 30, 40 words) and the presentation rate (1 or 2 seconds per word). Participants were
divided into six groups, each exposed to a different combination of these variables.

After the complete presentation of each word list, participants were given 90 seconds to freely recall as many words as possible in
any order. This free recall task allowed measurement of recall accuracy dependent on the position of words in the list. The dependent
variable was the probability of recall for each word, analyzed based on its serial position.

Murdock employed a between-subjects design with groups such as 10-2 (10 words, 2 seconds per word) and 40-1 (40 words, 1
second per word), among others, to systematically test how these factors influenced recall patterns. The methodology ensured
standardization through controlled lab settings and consistent presentation protocols.

This design allowed Murdock to observe the characteristic U-shaped serial position curve, revealing enhanced memory for words
at the beginning (primacy effect) and end (recency effect) of the lists, with reduced recall for middle items. Additionally, the
methodology enabled examination of cognitive mechanisms such as rehearsal and interference that influence memory storage and
retrieval across different serial positions
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PHASE 1

In the first phase, Bennet B. Murdock conducted free recall experiments with 103 introductory psychology students divided into
six between-subjects groups. Participants viewed lists of 10, 15, 20, 30, or 40 unrelated common words presented visually one at
a time, at rates of 1 second or 2 seconds per word, followed by 90 seconds to recall words in any order. Independent variables
were list length and presentation rate; the dependent variable was recall probability by serial position, revealing a U-shaped curve
with primacy (better early recall due to rehearsal into long-term memory) and recency (better late recall from short-term memory)
effects, plus a flat middle asymptote from interference

PHASE 2

The second phase by Murray Glanzer and Anita Cunitz used Army enlisted men in two experiments with monosyllabic noun lists
(20 words in Exp I, 15 in Exp II). Experiment I manipulated immediate recall conditions: presentation rates (1, 2, or 3 sec/word)
and repetitions (1, 2, or 3 times), enhancing primacy via long-term storage but not recency. Experiment II introduced delays (0,
10, or 30 sec) with distractor counting tasks post-presentation, eliminating recency (short-term decay) while preserving primacy
(long-term rehearsal), confirming dual storage mechanisms in the multi-store model.

LITERATURE REVIEW 2

https://pubmed.ncbi.nlm.nih.gov/16298003/

Abstract

This study examined how irrelevant background speech interferes with short-term verbal memory. Participants were asked to
memorize lists of words and later recall them either verbally or in writing. The research found that recall performance declined
when background speech was present, indicating that irrelevant auditory information competes with the rehearsal processes needed
for short-term storage. The study contributes to understanding how attention, rehearsal, and interference influence memory
performance and supports models that distinguish between different types of memory processes.

METHODOLOGY

The experiment used a controlled laboratory setup where participants completed memory tasks under two different auditory
conditions: quiet and irrelevant speech. Word lists were presented visually, followed by a short retention interval. During this
interval, participants either experienced silence or heard background speech that was unrelated to the task. After the interval,
participants recalled the items either verbally or by writing them down. Performance was measured by the number of correctly
recalled words. The design allowed comparison of how noise affects memory processes involved in verbal rehearsal and recall.
Participants and Materials

The primary subject, SM (18-year-old 1st-year BSc Psychology student at Christ University), participated individually, with group
data from 20 total subjects for comparison. Materials

Phase 1

In the first condition, participants studied lists of words and held them in memory during a silent retention period. Recall
performance in this phase represented baseline short-term memory ability without interference. The results showed relatively higher
recall accuracy, demonstrating that in the absence of competition, participants could rehearse information internally to maintain it
for recall.

Phase 2

In the second condition, the procedure was identical, except that participants heard irrelevant spoken material during the retention
interval. Under these conditions, recall scores declined noticeably. The presence of background speech disrupted internal rehearsal
and diverted attentional resources, making it harder to maintain words in short-term memory. This phase highlighted the role of
interference and provided evidence that short-term verbal memory is sensitive to auditory competition.
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