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About the Journal
Overview

Pertanika Journal of Social Sciences & Humanities is the official journal of Universiti Putra Malaysia. It
is an open-access online scientific journal. It publishes original scientific outputs. It neither accepts nor
commissions third party content.

Recognised internationally as the leading peer-reviewed interdisciplinary journal devoted to the
publication of original papers, it serves as a forum for practical approaches to improve quality in issues
pertaining to social and behavioural sciences as well as the humanities.

Pertanika Journal of Social Science & Humanities is a quarterly (March, June, September, and December)
periodical that considers for publication original articles as per its scope. The journal publishes in English
as well as in Bahasa Malaysia and it is open for submission by authors from all over the world.

The journal is available world-wide.

Aims and scope

Pertanika Journal of Social Sciences & Humanities aims to develop as a pioneer journal for the social
sciences with a focus on emerging issues pertaining to the social and behavioural sciences as well as the
humanities. Areas relevant to the scope of the journal include Social Sciences—accounting, anthropology,
archaeology and history, architecture and habitat, consumer and family economics, economics,
education, finance, geography, law, management studies, media and communication studies, political
sciences and public policy, population studies, psychology, sociology, technology management, and
tourism; Humanities—arts and culture, dance, historical and civilisation studies, language and linguistics,
literature, music, philosophy, religious studies, and sports.

History

Pertanika Journal of Social Sciences & Humanities was founded in 1993 and focuses on research in social
and behavioural sciences as well as the humanities and its related fields.

Vision

To publish journal of international repute.

Mission

Our goal is to bring the highest quality research to the widest possible audience.

Quality

We aim for excellence, sustained by a responsible and professional approach to journal publishing.
Submissions can expect to receive a decision within 120 days. The elapsed time from submission to
publication for the articles averages 180 days. We are working towards decreasing the processing time
with the help of our editors and the reviewers.

Abstracting and indexing of Pertanika

Pertanika Journal of Social Sciences & Humanities is now over 27 years old; this accumulated knowledge
and experience has resulted the journal being abstracted and indexed in SCOPUS (Elsevier), Clarivate
Web of Science (ESCI), EBSCO, DOAJ, Agricola, ASEAN CITATION INDEX, ISC, Microsoft Academic, Google
Scholar, and MyCite.
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Citing journal articles

The abbreviation for Pertanika Journal of Social Sciences & Humanities is Pertanika J. Soc. Sci. & Hum.

Publication policy

Pertanika policy prohibits an author from submitting the same manuscript for concurrent consideration
by two or more publications. It prohibits as well publication of any manuscript that has already been
published either in whole or substantial part elsewhere. It also does not permit publication of manuscript
that has been published in full in proceedings.

Code of Ethics

The Pertanika journals and Universiti Putra Malaysia take seriously the responsibility of all of its journal
publications to reflect the highest publication ethics. Thus, all journals and journal editors are expected
to abide by the journal’s codes of ethics. Refer to Pertanika’s Code of Ethics for full details, or visit the
journal’s web link at: http://www.pertanika.upm.edu.my/code_of ethics.php

Originality

The author must ensure that when a manuscript is submitted to Pertanika, the manuscript must be an
original work. The author should check the manuscript for any possible plagiarism using any program such
as Turn-It-In or any other software before submitting the manuscripts to the Pertanika Editorial Office,
Journal Division.

All submitted manuscripts must be in the journal’s acceptable similarity index range:
< 20% — PASS; > 20% — REJECT.

International Standard Serial Number (ISSN)

An ISSN is an 8-digit code used to identify periodicals such as journals of all kinds and on all media—print
and electronic.

Pertanika Journal of Social Sciences and Humanities: e-ISSN 2231-8534 (Online).

Lag time

A decision on acceptance or rejection of a manuscript is reached in 120 days (average). The elapsed time
from submission to publication for the articles averages 180 days.

Authorship

Authors are not permitted to add or remove any names from the authorship provided at the time of initial
submission without the consent of the journal’s Chief Executive Editor.

Manuscript preparation

Most scientific papers are prepared according to a format called IMRAD. The term represents the first
letters of the words Introduction, Materials and Methods, Results, And Discussion. IMRAD is simply a
more ‘defined’ version of the “IBC” (Introduction, Body, Conclusion) format used for all academic writing.
IMRAD indicates a pattern or format rather than a complete list of headings or components of research
papers; the missing parts of a paper are: Title, Authors, Keywords, Abstract, Conclusions, References, and
Acknowledgement. Additionally, some papers include Appendices. For manuscripts in Bahasa Malaysia,
the title, abstract and keywords should be written in both English and Bahasa Malaysia.
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The Introduction explains the scope and objective of the study in the light of current knowledge on the
subject; the Materials and Methods describes how the study was conducted; the Results section reports
what was found in the study; and the Discussion section explains meaning and significance of the results
and provides suggestions for future directions of research. The manuscript must be prepared according
to the journal’s Instruction to Authors (http://www.pertanika.upm.edu.my/Resources/regular_issues/
Regular_lssues_Instructions_to_Authors.pdf).

Editorial process

Authors who complete any submission are notified with an acknowledgement containing a manuscript
ID on receipt of a manuscript, and upon the editorial decision regarding publication.

Pertanika follows a double-blind peer -review process. Manuscripts deemed suitable for publication are
sent to reviewers. Authors are encouraged to suggest names of at least 3 potential reviewers at the time
of submission of their manuscripts to Pertanika, but the editors will make the final selection and are not,
however, bound by these suggestions.

Notification of the editorial decision is usually provided within 120 days from the receipt of manuscript.
Publication of solicited manuscripts is not guaranteed. In most cases, manuscripts are accepted
conditionally, pending an author’s revision of the material.

As articles are double-blind reviewed, material that may identify authorship of the paper should be
placed only on page 2 as described in the first-4-page format in Pertanika’s Instruction to Authors (http://
www.pertanika.upm.edu.my/Resources/regular_issues/Regular_Issues_Instructions_to_Authors.pdf).

The journal’s peer review

In the peer review process, 2 or 3 referees independently evaluate the scientific quality of the submitted
manuscripts. At least 2 referee reports are required to help make a decision.

Peer reviewers are experts chosen by journal editors to provide written assessment of the strengths and
weaknesses of written research, with the aim of improving the reporting of research and identifying the
most appropriate and highest quality material for the journal.

Operating and review process

What happens to a manuscript once it is submitted to Pertanika? Typically, there are 7 steps to the
editorial review process:

1. The journal’s Chief Executive Editor and the Editor-in-Chief examine the paper to determine
whether it is relevance to journal needs in terms of novelty, impact, design, procedure,
language as well as presentation and allow it to proceed to the reviewing process. If not
appropriate, the manuscript is rejected outright and the author is informed.

2. The Chief Executive Editor sends the article-identifying information having been removed, to
2 to 3 reviewers. They are specialists in the subject matter of the article. The Chief Executive
Editor requests that they complete the review within 3 weeks.

Comments to authors are about the appropriateness and adequacy of the theoretical or
conceptual framework, literature review, method, results and discussion, and conclusions.
Reviewers often include suggestions for strengthening of the manuscript. Comments to the
editor are in the nature of the significance of the work and its potential contribution to the
research field.

3. The Editor-in-Chief examines the review reports and decides whether to accept or reject
the manuscript, invite the authors to revise and resubmit the manuscript, or seek additional
review reports. In rare instances, the manuscript is accepted with almost no revision. Almost
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without exception, reviewers’ comments (to the authors) are forwarded to the authors. If a
revision is indicated, the editor provides guidelines to the authors for attending to the reviewers’
suggestions and perhaps additional advice about revising the manuscript.

The authors decide whether and how to address the reviewers’ comments and criticisms and
the editor’s concerns. The authors return a revised version of the paper to the Chief Executive
Editor along with specific information describing how they have addressed the concerns of the
reviewers and the editor, usually in a tabular form. The authors may also submit a rebuttal if there
is a need especially when the authors disagree with certain comments provided by reviewers.

The Chief Executive Editor sends the revised manuscript out for re-review. Typically, at least 1 of
the original reviewers will be asked to examine the article.

When the reviewers have completed their work, the Editor-in-Chief examines their comments
and decides whether the manuscript is ready to be published, needs another round of revisions,
or should be rejected. If the decision is to accept, the Chief Executive Editor is notified.

The Chief Executive Editor reserves the final right to accept or reject any material for publication,
if the processing of a particular manuscript is deemed not to be in compliance with the S.0.P. of
Pertanika. An acceptance notification is sent to all the authors.

The editorial office ensures that the manuscript adheres to the correct style (in-text citations,
the reference list, and tables are typical areas of concern, clarity, and grammar). The authors
are asked to respond to any minor queries by the editorial office. Following these corrections,
page proofs are mailed to the corresponding authors for their final approval. At this point, only
essential changes are accepted. Finally, the manuscript appears in the pages of the journal and
is posted online.
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Foreword

Welcome to the first issue of 2023 for the Pertanika Journal of Social Sciences and
Humanities (PJSSH)!

PJSSH is an open-access journal for studies in Social Sciences and Humanities published by
Universiti Putra Malaysia Press. It is independently owned and managed by the university
for the benefit of the world-wide science community.

This issue contains 24 articles: one review article; and the rest are regular articles. The
authors of these articles come from different countries namely China, India, Indonesia,
Malaysia, Pakistan, Thailand and Ukraine.

A regular article titled “Social Interaction of Japanese Elderly in Chiang Mai, Thailand”
sought to investigate the social interactions of Japanese elderly staying long-term in
Chiang Mai, using purposive sampling. This study shows that the Japanese elderly regularly
interacted with people in the community via daily life and social activities in daily face-to-
face conversation in micro-system, mesosystem and exo-system surrounding. The detailed
information of this article is presented on page 81.

Siti Balgis Md Nor and colleagues provide a critical revision to explore the counselling
profession in terms of their method of perceiving the profession, the work emotions
when dealing with clients, and the main job demands and resources of the counsellors,
in their article entitled “Counsellors’ Emotions at Work: What Can We Learn from Their
Experiences?”. The study’s first finding shows that counsellors perceived their profession
as challenging. As for the second finding, positive and negative emotions are the themes
associated with the counsellors’ emotions at work. Further details of the study can be
found on page 139.

A selected article from the scope of population studies, titled “Vaxx-Confident and Vaxx-
Hesitant Agents: Factors Affecting COVID-19 Vaccination Willingness among Young Adults
in Klang Valley, Malaysia” examines the willingness of Malaysian young adults to get
vaccinated, the contributing factors, and hindrance factors towards vaccination among
young adults. The findings revealed that more than half of the respondents were willing to
get vaccinated, emphasizing the salient role of reliable and trusted information in shaping
their inclinations. Details of this study are available on page 339.



We anticipate that you will find the evidence presented in thisissue to be intriguing, thought-
provoking and useful in reaching new milestones in your own research. Please recommend
the journal to your colleagues and students to make this endeavour meaningful.

Allthe papers published in this edition underwent Pertanika’s stringent peer-review process
involving a minimum of two reviewers comprising internal as well as external referees. This
was to ensure that the quality of the papers justified the high ranking of the journal, which
is renowned as a heavily-cited journal not only by authors and researchers in Malaysia but
by those in other countries around the world as well.

A special thanks to the Editor-in-Chief, Prof. Dr. Gazi Mahabubul Alam for serving Pertanika
Journal of Social Sciences and Humanity for the past year, in ensuring Pertanika plays a
vital role in shaping the minds of researchers, enriching their lives, and encouraging them
to continue their quest for new knowledge. We welcome the new Editor-in-Chief, Prof. Dr.
Roziah Mohd Rasdi on board. We hope that her involvement and contributions towards
Pertanika would not only improve its quality but also support the development efforts in
making it an international journal of good standing.

We would also like to express our gratitude to all the contributors, namely the authors,
reviewers, and Editorial Board Members of PISSH, who have made this issue possible.

PISSH is currently accepting manuscripts for upcoming issues based on original qualitative
or quantitative research that opens new areas of inquiry and investigation.

Chief Executive Editor
Prof. Ir. Dr. Mohd Sapuan Salit
executive_editor.pertanika@upm.edu.my
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Review Article

Fishermen’s Knowledge of Astronomical Phenomena in Fishery
Activities: A Systematic Literature Review

Nur Aida Athirah Sulaiman’, Shahir Akram Hassan'*, Hayrol Azril Mohamed
Shaffril> and Mohd Shukri Hanapi'

!Centre for Islamic Development Management Studies (ISDEV), Universiti Sains Malaysia, 11800,
Penang, Malaysia

’Institute for Social Science Studies, Universiti Putra Malaysia, Putra Infoport, 43400, Serdang,
Selangor, Malaysia

ABSTRACT

Fishermen still use knowledge-based astronomical phenomena in their fishing practices in
this modern age. Several scholars were interested in this aspect, producing mixed results and
formulating different perspectives. The diversity of these previous data and the differences
in their perspectives have geared towards a need to review these past findings systematically.
Therefore, established systematic literature is required as it provides advantages related
to quality control and limits systematic bias by defining, screening and synthesising
studies that address the research question. Hence, this study conducted a systematic
literature review on how fishermen use their knowledge-based astronomical phenomena
in their fisheries activities. This study relied on the review protocol-ROSES. Two main
databases, Scopus and Google Scholar, and one supporting database, Dimensions, were
used. Based on the thematic analysis, three main themes were identified and, thus, have
further produced 11 sub-themes. Findings show that fishermen’s astronomical knowledge

influences their fishery activities based

on six elements; first, know the best time

ARTICLE INFO to catch an abundance of marine catches;
Article history: .

Received: 07 August 2021 second, know the best location to catch an
Accepted: 20 September 2022 . .

Publihad 17 Feimary 2023 abundance of marine catches; third, enable

DOI: https:/doi.org/10.47836/pjssh.31.1.01 fishermen to assess the maturity of marine
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fishermen at sea; and sixth, guides fishermen
on the most appropriate technique to use
when carrying out fishery activities.

Keywords: Astronomical phenomena, fishermen’s

knowledge, fishery, systematic literature review

INTRODUCTION

Globally, the number of fishermen has
crossed a million. By 2018, approximately
38.98 million fishermen had declared
fishing as their primary livelihood ensuring
life continuity (Food and Agriculture
Organization of the United Nations [UN-
FAO], 2020). The annual increase in
fishermen demonstrates that fishing is
still an important livelihood, particularly
for communities living in coastal areas.
Based on the socio-cultural background, an
interconnected relationship between nature
and culture will ensure the continuation of
life by fishermen on the social, historical,
economic, and cultural dimensions. The
global fishery operation is directly affected
by wind patterns, tidal and lunar cycles
(Bezerra et al., 2012), seasons, fish’s
life cycle, and duration of rain occur
(Silva, 2005). Most fishermen are familiar
with marine life, which varies annually
based on environmental and astronomical
factors (Johannes & Neis, 2007). Thus, the
information is crucial to reduce the risk of
captures dropping, as these are their primary
livelihood (Kalikoski & Vasconcellos,
2007).

Fishermen have extensively established
their knowledge of astronomical phenomena
in fishing cultures worldwide. For example,

the Bugis fishermen are aware of the moon
and tides (Ammarell, 1999), and Malawi
fishermen are expertise in the interpretation
of natural signs (e.g. lunar cycle’s effect,
current and wave) to forecast the weather
and improve their fisheries’ efficiency
(Nsiku, 2007). Furthermore, experts have
identified that the optimum tidal conditions
were the best time for fishing in the Vanuatu
Islands as the fish migrated from deep
waters to the reef region (Hickey, 2007).
Additionally, the fishermen’s community on
the East Coast of North Sumatra knows that
tidal cycles can be used for fishing (Aulia,
2019). Fishermen in the Patos Lagoon know
that it is hard to capture croakers’ fish during
a full moon. They believe that the moon
influences the time and the bounty of sea
catch. Therefore, the fishermen’s knowledge
of the moon has constructed a calendar that
guides the fisher’s community (Kalikoski
& Vasconcellos, 2007; Sulistiyono, 2014;
Takeda & Mad, 1996). Overall, the main
guideline for fishing activities is based on
astronomical phenomena knowledge.
Hitherto, studies on fishermen’s
knowledge of astronomical phenomena in
various fields have been carried out. Studies
done by Nishida et al. (2006), Bezerra et al.
(2012), and Jo (2018) have examined the
influence of tides on the fishermen’s fishing
routines in Brazil and Korea, while Nash et
al. (2017) studied how Oman’s fishermen
refer to the star when operating their fishing
activities. The Gorontalo fishing community
in Tomini Bay, Indonesia, also used the
constellation sign to locate fish movement
(Madjowa et al., 2020). Extensively, studies
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by Galacgac and Balisacan (2002), Lefale
(2010), Carbonell (2012), Nirmale et al.
(2012) and Braga et al. (2018) reviewed how
fishermen in the Phillippines, Samoa, Spain,
India and Brazil have relied on astronomical
knowledge in weather forecasting.
Existing studies and increasing research on
astronomical knowledge among fishermen
have contributed more to existing literature.
There is a mounting need to review these data
systems to provide future scholars with an
organised and comprehensive understanding
of the pattern of previous findings. Despite
this mounting need, however, the traditional
way of reviewing previous studies related
to fishermen is still practised by scholars
such as Muhammad et al. (2016), Viji et al.
(2017), Zain et al. (2018), Thakur (2018)
and Sundaram et al. (2018). Traditional
literature review (TLR) faces several issues
without disregarding its importance. Firstly,
it does not follow a particular method,
and secondly, it places less emphasis on
systematic search strategies, thus making
such reviews vulnerable to recovery bias
and transparency (Durach et al., 2017; Kraus
et al., 2020). Kraus et al. (2020) added that
quality control is virtually impossible as the
TLR does not perform a quality assessment.

A systematic literature review (SLR)
was performed to overcome this drawback
in the traditional LR. SLR is a scientific
method that aims to limit systematic bias
by identifying, screening and synthesising
research questions using a particular and
systematic methodology (Petticrew &
Roberts, 2008). Thus, quality assessment
is done on all relevant articles to avoid bias
(Kraus et al., 2020).

Based on the mounting need to
systematically review existing literature
and its benefits, as well as the numerous
issues with TLR, this study aims to develop
an SLR regarding how fishermen use their
astronomical phenomena knowledge in
fishing activities. This study was based
on the research question, “How does
fishermen’s knowledge of astronomical
phenomena influence fishery activities?”
Besides, this study adduces a new
perspective and integration regarding
fishermen’s knowledge about astronomical
phenomena, which involves the relationship
between the community’s socio-culture and
environment. Therefore, the contributions
of this study indirectly fulfil the need for
fishermen to understand astronomy to
carry out fishery activities and ensure the
sustainability of fishery resources.

METHODOLOGY

This section involves five main issues: the
review protocol, formulation of research
questions, systematic searching strategies,
quality assessment and data extraction and
analysis.

The Review Protocol —- ROSES

This study was based on the review protocol
referred to as RepOrting Standards for
Systematic Evidence Syntheses (ROSES).
ROSES was introduced specifically
for systematic review and maps, which
involves environmental management
and better demonstrated the nuances and
heterogeneity across diverse review needs
(Haddaway et al., 2018). ROSES provides
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methodological guidance for the researchers
in the current SLR. Based on ROSES, the
researchers have concluded four main
methodological steps. First, the researcher
designed suitable research questions. Next,
researchers performed a systematic search
strategy consisting of three main processes:
identification, screening and eligibility.
The researchers then proceeded with the
quality assessment process and finalised the
SLR methodology with data extraction and
analysis on the selected articles.

Formulation of Research Questions

Having a comprehensive research question
is important in SLR. The research question
will drive the selection of articles, data
extraction and reporting (Xiao & Watson,
2019). Formulating the research questions
was based on specific mnemonics (PICo;
Lockwood et al., 2015). PICo is a tool for
building research questions based on three
keywords: Population, phenomenon of
Interest and Context. Based on these three
keywords, their relevance to this study is
Fishermen (Population), knowledge about
the astronomical phenomena and fishery
activities (phenomena of Interest), as well
as global context (Context). Thus, the
research question is, “How does fishermen’s
knowledge of astronomical phenomena
influence fishery activities?”

Systematic Searching Strategies

There are three main phases in implementing
the systematic searching strategies:
identification, screening and eligibility.
These three phases are shown in a flow chart

in Figure 1, which is an adaptation of the
flow chart by Shaffril et al. (2019).

Identification. The identification phase
is a process that searches for synonyms,
related terms and various terms related to
the main keyword in this study, which are
local knowledge, fishermen, astronomy
and fishery. Enriching the main keywords
was performed by referring to two sources:
thesaurus online and previous studies’
keywords. To avoid retrieval bias, as
stressed by Durach et al. (2017), the
researchers decided to use more than one
database. Therefore, two main databases
(Scopus and Google Scholar) and one
supporting database (Dimensions) were
used to find related articles. The reliance
on Scopus as the main database is due to
its status as a full indexing database that
contains more than 70 million records and
covers multidiscipline journals, and it has
strength in terms of quality control, full-
text search, maximum search string length,
advanced search string and reproducibility
of search results at different locations
(Gusenbauer & Haddaway, 2020; Martin-
Martin et al., 2018). Google Scholar was
chosen as of the main databases based on
several justifications. First, it provides
more sources for review as it offers 389
million documents; second, it offers more
documents related to social sciences and
art and humanities; third, Google Scholars
offers diverse publication types, as more
proceedings, books, theses, chapters in the
book and unpublished materials can be
retrieved (Gusenbauer & Haddaway, 2020;
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Figure 1. Flow chart adaptation from Shaffril et al. (2019)

Halevi et al., 2017; Martin-Martin et al.,
2018).

In comparison, the Dimensions
database was used as a supporting database
because of its wide coverage and for
discovering the right or most relevant
article based on indexing, which is similar

to the approach by Google Scholar (Bode
et al., 2018). This database has more than
89 million publication records and more
than 50,000 journals. As for the Scopus
database, the search string formation
process involved were field code function,
phrase searching, the Boolean operator
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(OR, AND), truncation and wild cards.
The search process for the Google Scholar
database is done via functions of phrase
searching and Boolean operator (OR,
AND). In addition, whenever appropriate,
the combination of keywords such as
“fishermen local knowledge”, “fishermen
local wisdom”, “fishermen traditional
knowledge”, “fishermen folk knowledge”,
“fishermen celestial knowledge”,
“fishermen indigenous ecology
knowledge”, astronomy, ethnoastronomy,
“folk astronomy”, “culture astronomy”,
moon, star, tide, constellation, fishing,
maritime and coastal were performed in the

Table 1
The search string

database. In addition to advanced searching,
the authors relied on manual searching
techniques such as handpicking and
snowballing in Google Scholar. In another
database, Dimensions, the formulation of
the search string involved phrase searching,
the Boolean operator (OR, AND) and the
field code function. Searching for articles
based on databases was carried out in
August 2020. The full search string for the
Scopus and Dimensions databases is shown
in Table 1 below.

Out of all the searches based on the
three databases, this study found 266
relevant articles.

Databases Keywords used

Scopus

TITLE-ABS-KEY/(("local knowledge" OR "local wisdom" OR "local practi*e" OR

"traditional knowledge" OR "folk knowledge" OR "celestial knowledge" OR "ecology*
knowledge" OR "traditional knowledge" OR "indigenous knowledge" OR "indigenous
ecology™® knowledge" OR "local ecology* knowledge" OR "traditional ecology*
knowledge") AND (fisherm*n OR trawler* OR fisher* OR fisherfolk*) AND (astronom*
OR ethnoastronom* OR "folk astronom*" OR "culture* astronom*" OR moon OR lunar
OR tide* OR star* OR constellation*) AND ( fish* OR maritime* OR coastal))

Dimensions

("fisherman local knowledge" OR "fishermen local knowledge" OR "fisherman local

wisdom" OR "fishermen local wisdom" OR "fisherman local practice" OR "fishermen
local practice" OR "fisherman local practise" OR "fishermen local practise" OR "fisherman
traditional knowledge" OR "fishermen traditional knowledge" OR "fisherman folk
knowledge" OR fishermen folk knowledge" OR "fisherman celestial knowledge" OR
"fishermen celestial knowledge" OR "fisherman ecology knowledge" OR "fishermen
ecology knowledge" OR "fisherman ecological knowledge" OR "fishermen ecological
knowledge" OR “fisherman indigenous knowledge" OR “fishermen indigenous
knowledge" OR “fisherman indigenous ecology knowledge" OR “fishermen indigenous
ecology knowledge" OR “fisherman indigenous ecological knowledge" OR “fishermen
indigenous ecological knowledge" OR “fisherman local ecology knowledge" OR
“fishermen local ecology knowledge" OR “fisherman local ecological knowledge" OR
“fishermen local ecological knowledge" OR “fisherman traditional ecology knowledge"
OR “fishermen traditional ecology knowledge" OR “fisherman traditional ecological
knowledge" OR “fishermen traditional ecological knowledge") (astronomy OR
astronomical OR ethnoastronomy OR ethno-astronomy OR ethnoastronomies OR "folk
astronomy" OR "folk astronomies" OR "culture astronomy" OR "cultural astronomy"
OR moon OR lunar OR tide OR tides OR tidal OR star OR stars OR constellation OR
constellations) (fishing OR fisheries OR maritime OR coastal)

6 Pertanika J. Soc. Sci. & Hum. 31 (1): 1 - 24 (2023)



Fishermen’s Knowledge of Astronomical Phenomena

Screening. The 266 articles identified in
the identification phase had undergone the
screening process. For articles obtained
from the Scopus and Dimensions databases,
the screening process was carried out
automatically using the ‘/imit to’ function
found in the databases. In contrast, for
articles obtained from the Google Scholar
database, the screening process was semi-
automatic because the ‘/imit to’ function
is limited only to the year of publication.
The criteria for selecting articles were
based on the research question formulated
earlier (Kitchenham & Charters, 2007). The
choosing criteria are important for ensuring
that the selected article is related to the study
(Alsolami & Embi, 2018). Therefore, the
screening process minimised the number of
related articles (Okoli, 2015). Table 2 shows
four selection criteria chosen by this study.

A timeline publication of 20 years was
selected (2000-2019). This timeline is
selected since this duration has produced an
adequate number of articles to be considered
in SLR, and this is in line with the concepts
of study’s maturity by Kraus et al. (2020)
and Alexander (2020). Since this study
focused on fishermen’s knowledge of
astronomical phenomena related to fishery

activities, the topic of this study related to
social sciences, agricultural and biological
sciences, and environmental sciences were
earmarked. The choice of language used in
the study was limited to only the English
language because, according to Okoli
(2015), a researcher can only examine an
article written in a language that is easily
understood. The selection of articles was
also based on whether the article had been
published in an indexed journal to ensure
that the article was of good quality. As for the
Google Scholar and Dimensions databases,
articles published in indexed journals were
manually selected by examining each article
and determining whether the journals were
listed in Scopus.

After screening the 266 articles, 78 were
identified for the next process, while 78 were
imported to Mendeley’s reference manager
software. The Mendeley software identified
four redundant articles and discarded them
from the software. According to Alsolami
and Embi (2018), the manual searching
process was also conducted with the help
of Mendeley by using the ‘related’function
and suitable keywords. Hence, to ensure
comprehensive literature searching, both
bibliographic database searching and

Table 2

Inclusion and exclusion criteria
Criterion Inclusion Exclusion
Literature Indexed Journal (research articles) Non-indexed journals, article reviews,
type chapters in books, book series, books,

conference proceedings, theses, reports

Language English Non-English
Timeline Between 2000-2019 <2000
Subject Area  Social Sciences, agricultural and biological =~ Non-social sciences, non-

sciences, and environmental sciences
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supplementary search methods (Cooper
et al., 2018) were used. This study used a
supplementary search method in the form
of manual searches using the Mendeley
software and the forward references search
method found in the Google Scholar
database by identifying articles related to
this study (Levy & Ellis, 2006). Twelve
articles were identified using the manual
searching method. Overall, 86 articles were
identified for the eligibility phase.

Eligibility. The eligibility phase is a process
where the researcher examines the article’s
relevancy to the needs of the study by
examining the title, abstract, findings and
discussions. Sixty-eight articles were
excluded because they did not fulfil the
study’s needs. These articles were excluded
due to excessive focus on local knowledge
of fishing activities and types of tools
used in the activities that are irrelevant to
astronomical phenomena, not focused on
local knowledge. However, the life cycle of
fish and fishing activities only, fishermen’s
knowledge related to climate change rather
than astronomical phenomena, fishermen’s
knowledge of astronomical phenomena
related to species of insects rather than
marine species, focus on fishermen’s
knowledge related to mythology and ritual
rather than astronomical phenomena.
Overall, 18 articles were selected for the
next process, quality assessment,

Quality Assessment

The examination of these 18 articles
involved a screening method that used the

Mixed-Methods Appraisal Tool (Hong et
al., 2018). This assessment tool was used
because the selected articles had used
qualitative and mix-methods in their studies.
It was agreed that each article should fulfil
at least three of the five criteria mentioned
in the checklist to be eligible for the next
process. As a result, only 15 selected
articles eventually proceeded with the data
extraction and analysis process.

Data Extraction and Analysis

This study relied on the qualitative synthesis
of qualitative, quantitative and mixed-
method studies (Okoli, 2015). This method
of extracting the relevant data from the
selected articles was based on the integration
concept (Whittemore & Knafl, 2005). Data
extraction was done by comprehensively
examining the abstract, results and finding
of each of the 15 selected articles. Data
from the selected articles were extracted
if they fulfilled several conditions. First,
it can answer the determined research
questions, and second, if it is related to
the study’s objective. As the study is
performing a qualitative synthesis of mixed
research designs, thematic analysis is the
most appropriate technique (Flemming et
al., 2019). The thematic analysis aims to
identify, analyse and explain the themes
and sub-themes based on the collected
data (Braun & Clarke, 2006). First, the
authors identify the themes and sub-themes
by noting and identifying the similarities
or relationships between the extracted
data. Finally, the identified themes were
encoded to produce the main themes. This
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study initially found three main themes:
astronomical phenomena, fish reproduction
and fishing techniques. Next, from the three
themes, this study produced 11 related sub-
themes and later, the main and sub-themes
were named, as shown in Table 3.

RESULTS
Background of Selected Studies

This study examined 15 selected articles.
Based on the thematic analysis, three main
themes were built: astronomical phenomena,
fish reproduction and fishing techniques.
Then the themes were analysed to produce
11 sub-themes: moon, tides, sun, star, wind,
sea, season, spawning period, breeding
period, fish catching, and crab catching.
Examination of the articles showed that six
studies used the mixed method approach,
and nine used the qualitative method. Seven
studies were carried out in Brazil, while
eight were carried out in eight different
locations, namely Venezuela, Mexico,
Spain, India, Bangladesh, Oman, Portugal
and Korea. Of the 15 articles, two were
published in 2006, two in 2010, one in 2011,
three in 2012, one in 2015, one in 2017,
three in 2018 and two in 2019.

Themes and Sub-Themes

Astronomical Phenomena. Fishermen
influence astronomical events such as the
moon, the tidal cycles, the sun, the stars,
the wind, seasons and marine conditions.
Their knowledge of the moon enables them
to identify abundant marine species. For
example, specific marine species, such as

E. Itajara (Gerhardinger et al., 2000), E.
polyphekadion (Boomhower et al., 2010),
A. Narinari (Cuevas-Zimbron et al., 2011),
species of squid (Postuma & Gasalla, 2010)
and those around Farol de Sdo Thomé Port
in South-eastern Brazil (Alves et al., 2019),
were found in huge schools during the full
moon phase. Fishermen are also familiar
with a crab’s (meat, among others) condition
based on the lunar phenomenon. Fishermen
on the coast of Ratnagiri in India (Nirmale
et al., 2012) are aware that the crab caught
on the new moon has more meat, while
fishermen in Bangladesh (Deb, 2015) also
know that crabs caught during the new moon
have much muscle and eggs, whilst crab’s
price at the market is much higher than at
full moon.

Fishermen also know the relations
between the moon and the tidal cycle,
apart from helping fishermen carry out
their fishing activities. Fishermen know
tidal cycle forces depend on moon phases
(Carbonell, 2012). For instance, the tidal-
cyclical force of fishing in Paraiba State,
Northeast Brazil, has been predicted based
on the moon-rise and setting (Nishida et
al., 2006), while fishermen in Bangladesh
(Deb, 2015) know that when the full moon,
tidal force is higher and stronger than the
new moon. The relationship between the
knowledge of fishermen of tidal cycles and
the lunar cycles produced a calendar for the
support of sea fishing in Northeastern Brazil
(Bezerra et al., 2012), Bangladesh (Deb,
2015) and Gomso Bay, Korea (Jo, 2018).

Knowledge of the lunar phenomenon is
important to ensure the success of marine

Pertanika J. Soc. Sci. & Hum. 31 (1): 1 - 24 (2023) 9



Nur Aida Athirah Sulaiman, Shahir Akram Hassan, Hayrol Azril Mohamed Shaffril and Mohd Shukri Hanapi

Suryoied qer) =y Suryded ysig =S4 :sanbruyday, cpoudd urpaarg =4g
‘porod Surumeds =4S :uonInpo.aday ysiy ‘Ie1S =y ‘U0sea§ =SS LS =S PUIM =NM UNS =N SIPILL =L VOO =NJA :UOUIWOUIYJ [BINWOUOLISY ION

/ / / [izeig 610C T8 SOAY ST
/ / / / [eSnod 610C el edelg  pI
/ [1zeig 810¢ Tejoederg €
/ / / €010 810C of I
/ / [izeig 810C BPIYSIN 79 Useyedel 1[I
/ / uew(Q L10T Te10 yseN 01
/ / / / / ysope[Sueg S10T PaA 6
/ / / / [izeig T10T Jejoeuozg g
/ / / / / / uredg (404 [leuoqie) L
/ / / / eIpuy T10e ‘[ejooeWIIN 9
/ / / 09IXOIN 1107 ‘[e10 UQIqUIZ-seAdN) ¢
/ / [izeig 0102 g[[esen) 7 BWsod ¢
/ / B[ONZIUA 010¢ ‘Te 19 Jamoyquroogq €
/ / / [izerg 9002 e EPIYSIN T
/ / / [izeig 900 ‘[e 30 JoSuIpIeyeD |
b: 10 TR | ddq ds SS S NM  ¥S NS dL NI
sanbruyday, :czu_.__wwu%m UOURIWOUIYJ [edNWOUON)SY uoi3oy SAEA SAPMS  ON
s3uipuif fo a1gn]
€ 91qeL

Pertanika J. Soc. Sci. & Hum. 31 (1): 1 - 24 (2023)

10



Fishermen’s Knowledge of Astronomical Phenomena

catches and the tidal cycle phenomenon. For
example, in Northeastern Brazil (Nishida
et al., 2006), fishermen in the state of
Paraiba prefer to catch crabs at low tides
during spring tides because the islets were
not then covered with water. This practice
differs from fishermen along the Ratnagiri
coastline in India (Nirmale et al., 2012),
who catch crabs at high tide at night due
to a larger catch at that time. On the other
hand, fishermen in Bangladesh (Deb, 2015)
and Gomso Bay, Korea (Jo, 2018) prefer to
carry out fishery activities during the spring
tide. Fishermen in Bangladesh refer to the
spring tide period as the Jo period, which
is between the 11" to 20" and the 26™ to
5% according to the Bengali lunar month,
where they cast their nets into the water
during the spring and collect them during
the neap tide. Therefore, in Domso Bay,
Korean fishermen also prefer to fish during
the spring tide because the neap tide is at
its lowest. Nonetheless, depending on the
marine species, fishermen in Domso Bay,
Korea, engage in neap tide fishing. Small
shrimp, for example, are typically caught
during the neap tide because it is a better
time to catch species that live in shallow
waters or at the sea’s bottom.

In addition, fishermen in Farol de Sao
Thomé Port in Southeastern Brazil (Alves et
al., 2019) carry out fishery activities based
on tidal cycle conditions. The fishermen’s
community knows that tidal cycle conditions
determine which species are in abundance.
For example, shrimps are caught during
a big, launch, and full tide, whereas bony
fishes are usually caught during dead,

breaking and dried tide. Hence, although
most fishermen say that the moon and
tidal cycles influence their marine catches,
some fishermen catch blue land crabs in
Mamanguape Estuary in Paraiba State,
Brazil (Takahashi & Nishida, 2018) who
are not influenced by the lunar or tidal cycle
phenomena because this species lives in
higher land compared to crabs that live in
the lower land areas (Nishida et al., 2006).
These fishermen communities carry out
fishery activities at high tides during the
full moon and new moon because, at that
time, there are plenty of mosquitoes, and
this disrupts their activities.

Moreover, fishermen’s knowledge
about the seasonal phenomenon also helps
them to carry out fishery activities. This
seasonal phenomenon is a yearly cycle.
For example, the E. ltajara fish species
in Southern Brazil is caught in abundance
in December (Gerhardinger et al., 2006).
In contrast, the sea lamprey species along
the Minho river in Portugal (Braga et al.,
2019) are caught in abundance in January,
February and April. As for the fishermen
community in Catalonia, Spain (Carbonell,
2012), January is the fishing season, and it
is not encouraged to go fishing in February
because of dangerous weather. Other than
January, June, which is during spring, is the
best time to go fishing because, at that time,
the fish are constantly moving to the water’s
surface, and it is easier to net the catch.
Conversely, for the fishermen community
in Oman (Nash et al., 2017), the best time
to fish is during winter (22 August until
17 October) because the fish species there
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are easily caught when the water is cold.
The seasonal phenomenon also influences
crab catching along the Ratnagiri coastline
in India. There are more crabs during the
monsoon season when the rains come, while
small shrimps in Domso Bay, Korea, are
abundant from July to August (Jo, 2018).

Fishermen’s knowledge about the
seawater condition phenomenon also helps
them to carry out fishery activities. For
example, more squid is caught when the
seawater is moderately warm, which is
when it rains during the summer (Postuma
& Gasalla, 2010). On the other hand, some
species are abundant when the seawater
temperature is low, such as the 4. Narinari
species in the Southern Gulf of Mexico
(Cuevas-Zimbron et al., 2011). This species
is also easily caught when the waters are
shallow. Furthermore, seawater conditions
also help some species to breed. For
example, the sea lamprey species in Minho
River, Portugal (Braga et al., 2019) need
warmer temperatures for breeding purposes.
Besides the knowledge that marine products
can be captured, the sea condition also helps
fishermen when they are lost at sea. For
example, the fishermen in Bangladesh use
water currents to decide their position at sea
(Deb, 2015). The current moves towards the
coast in the high tide, while in the low tide,
it moves away.

Therefore, seawater conditions also
help fishermen to determine when it is safe
to carry out fishery activities. Fishermen
in Catalonia, Spain (Carbonell, 2012)
determine wind conditions based on
seawater conditions. For example, the sight

of white horses (wave breaks or foams)
at sea indicates that the wind speed will
increase by 1-2 knots. When the sea surface
resembles fish scales, the wind becomes
much stronger, and when the whole surface
is filled with white horses, the wind speed
increases to 810 knots, and when the whole
sea is filled with foam, it is an indication that
the sea is stormy and unsafe for fishermen.

Knowledge of the wind phenomenon
helps fishermen understand the weather
situation in Catalonia in addition to
knowledge of marine water. For example,
the weather will be good when the wind
blows to the sea, and when the wind blows
southwest in the morning, it indicates that
the weather will fit and fishing can be done.
The wind phenomenon also helps fishermen
to determine if fish are abundant. If, for
example, the cold front blows through the
cold wind, the temperature drops to the hot
wind, and there is a great abundance of A.
Narinari stingray species (Cuevas-Zimbron
etal., 2011). Fishermen in Bangladesh know
that the best time to fish is when the wind is
blowing from the north and east to the west
(Deb, 2015), whereas fishermen in Barra de
Mamanguape and Tramataia in Northeastern
Brazil (Bezerra et al., 2012) know that
the best time to fish is when the wind is
blowing from the north, east, southwest,
and northeast, while the southerly winds are
indicative of an unsuitable time for fishing,
because of the strong southern winds and
the strong currents that cause fish to move
towards the open sea.

Fishermen’s knowledge about the
sun also helps them to determine wind
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conditions. For example, fishermen in
Catalonia (Carbonell, 2012) know that when
the sky is covered with clouds, the weather
is likely to be windy, and rain is expected.
Knowledge about the stars’ phenomenon
helps fishermen carry out fishery activities
(Deb, 2015; Nash et al., 2017). Fishermen
in Bangladesh (Deb, 2015) use the stars to
determine their time and position at sea. For
example, the North Star is always positioned
in the north, and Venus appears when the
Sun is about to rise. The evening stars
(Sandhyatara) will set at 8 pm, when the
Borotara star rises and when the Borotara
star sets, Venus (Suktara) rises.

Fish Reproduction. The life cycle
of species involves the spawning and
breeding periods. Fishermen know that
the spawning period for a certain species
differs (Boomhower et al., 2010; Braga et
al., 2018, 2019; Gerhardinger et al., 2006).
The E. Iltajara species found in southern
Brazil (Gerhardinger et al., 2006) spawns
in December during summer. Other species
of fish spawn in December, namely sardines
in Southeast Brazil (Braga et al., 2018).
This sardine species spawns from early
December until March; the peak season is
in the summer. Fishermen in Minho river,
Portugal, also know that sea lamprey spawns
from April to June when the river water is
at a high temperature (Braga et al., 2019).
The L. Analis species spawns from May to
June (Boomhower et al., 2010). Knowing
the spawning period is important to prevent
fishermen from fishing without disrupting
the aggregation of eggs.

Fishermen’s knowledge about the
breeding period of a species is important
to determine when it is best to catch the
matured fish. For example, the breeding
season for fish in Catalonia, Spain, is
also in June (Carbonell, 2012), as the
fish move around more and are easier to
catch. Moreover, fishermen in Ratnagiri,
India (Nirmale et al., 2012) know that the
breeding season for crabs is during the
monsoon season, which is from June to July
and for the sea lamprey species in Minho
river, Portugal, also starts from January to
June (Braga et al., 2019).

Fishing Techniques. Fishery catches such
as fish (Alves et al., 2019; Bezerra et al.,
2012) and crabs (Nishida et al., 2006;
Takahashi & Nishida, 2018) must be caught
using techniques suitable with the tidal
cycle, moon phases and wind conditions.
Farol de Sdo Thomé Port, Southeastern
Brazil fishermen use various techniques
to catch marine life based on tidal cycles
and moon phases (Alves et al., 2019). The
fishing community uses six tools to catch
marine life: trawl nets, gillnets, cast nets,
longline, cage and handline. Trawl nets are
used during the high, launch and full tides.
Currently, the tides are strong and facilitate
marine life fishing, such as shrimps. The
gillnet is used during dead, breaking and
dried tides. The tidal currents are weak
at this time, which helps to catch marine
life using this tool, such as bony fish and
cartilaginous fish.

Cast nets are suitable during breaking
tide for catching bony fish, such as mullets,
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because, at this time, the water level is low
and moves slowly, which facilitates the
catch. Next, the longline is used during
the dead, breaking and dried tides. The
long line is usually installed at night, and
the catch is collected in the morning. Fish
species suitable for this kind of net is the
herring hake. Next, the cage is suitable
for catching bony fishes (e.g. snapper and
dolphinfish) during the launch tide, when the
water level is high and strong, forcing the
fish into the cage. Finally, handlines can be
used to catch fish during all types of tides.
This technique uses a hook when the tides
are not influential. This equipment catches
bony fish such as snappers, wreckfish and
grey triggerfish. The fishing community
in Barra de Mamanguape and Tramataia
in northeastern Brazil also use various
techniques to carry out fishery activities
based on tidal cycle conditions (Bezerra et
al., 2012). Eight fishery techniques are used
by these fishermen, such as siege fishing,
fishermen pay out the net, vertical fixing
of a mullet net, gillnet, mesh net of silk,
dragnet, cast net and longline. Siege fishing
is carried out by three fishermen who row
their boats to identify the movement of a
school of fish. Then, the fishermen beat the
water surface with a stick for the school of
fish to swim towards the net. This technique
is used at low tides during the big tide phase
to catch small fish species, such as sardines
and catfish. Finally, the ‘fishermen pay out
the net’ technique is carried out at high
tides during the big and flushing tides. This
technique is assisted by strong seawater
currents that manoeuvre the fish into the net.

Finally, the vertical fixing of the mullet net
technique is when the net is placed across
the canoe’s bow, and a kerosene lamp is
attached. Fish are attracted to the light and
jump towards the source of the light.

In the case of dead tides or flushing, the
gillnet is used since the current is slow at
that time. Next, during the full moon/new
moon, the mesh net of silk is used, and tides
are flushed and broken. This technique is
applied in three phases: installed on the rod
during the low tide and nets in the muddy
soil. Next, the network is lifted and placed
at the end of the rod when the water is at the
highest level. Finally, the fishermen remove
the fish caught in the nets when the water
level decreases. In the case of breaking and
flushing tides, the drag and casting nets are
also used, while the longline is used during
all tides.

The crab-catching technique usually
involves bare hands and several tools such
as the hoe, straight blade sickle and wooden
shirt-handled hook. The fishing community
in the State of Paraiba in northeast Brazil
usually uses two techniques to catch mud
crabs: the braceamento and tapamento.
The braceamento technique is used during
breaking or flushing tides. Fishermen put
their hands into the hole and catch the
crabs by holding the dorsal carapace part if
the crab is not far into the hole. However,
if it is far into the hole, the fishermen use
tapamento, where the fishermen close the
hole with mud and tree roots and then
return to collect the crabs. In this situation,
the crab moves towards the sediment
surface independent of the tides. However,
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this technique is unsuitable during high
tides because it would be difficult for the
fishermen to determine the hole.

The catching techniques mentioned
above are unsuitable for catching blue
land crabs (Takahashi & Nishida, 2018)
because this species lives in highlands that
are higher than the high tide level. Hence,
one of the techniques used is the mousetrap.
The mousetrap is made of a wooden stick,
an oil can, a strip of rubber, a circular piece
of wood or plastic and wire. A variety of
materials can substitute the oil can when
making the mousetrap, for example, a PET
bottle and PVC tubes. The PET bottle and
PVC tube are used because they last longer
than an oil can that would eventually rust.
Besides, the PVC tube can also catch more
blue land crabs compared to using an oil can
and PET bottle because of its larger size.

DISCUSSION

Indications of the fishing community at
sea regarding astronomical phenomena
relating to the moon phases, tidal cycles,
seasons, wind and the repeated rainy seasons
are provided (Hanapi & Hassan, 2017;
Silva, 2005). Most fishermen understand
marine life movement, which differs yearly
depending on habitat type, seasons, weather,
moon phases and other factors (Johannes
& Neis, 2007). This is important to reduce
the risk of failure to land a large crop,
their main source of revenue (Kalikoski
& Vasconcellos, 2007). Fishermen should
also be provided with in-depth fishery
information, navigational information,
fish characteristics, various fish species

and oceanography (William & Bax, 2007).
Knowledge of astronomical phenomena
influences fishermen’s fishing activities
through six elements. First, fishermen’s
knowledge of when the best time to catch
the abundance of marine catches; second,
fishermen’s knowledge of the best location
where to catch an abundance of marine
catches; third, help fishermen to determine
the maturity period of a marine species;
fourth, repeating astronomical phenomena
help produce a calendar to assist fishermen
in carrying out fishery activities; fifth, guide
the estimation time and safety issues for
fishermen at sea or land; and sixth, guides
fishermen on the most appropriate technique
to use when carrying out fishery activities.

First, the astronomical phenomenon
allows fishermen to know the best time
to catch the abundance of marine catches.
This astronomical phenomenon comprises
moon phases, tides, seasons, wind and
seawater conditions. The success of catches
of any marine species depends on the
optimal duration. For example, the full
moon phenomenon (Alves et al., 2019;
Boomhower et al., 2010; Cuevas-Zimbron
et al., 2011; Gerhardinger et al., 2006;
Postuma & Gasalla, 2010) and the new
moon (Deb, 2015; Nirmale et al., 2012)
produce various catches for each marine
species. This distinction depends on marine
species’ biology and habitat. Fishermen also
learn about fishing seasons through their
experience of seasonal phenomena. It is
practised in the Oman fishing community
(Nash et al., 2017), where these fishermen
fish in the winter because it is easier to
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catch the species in this region when the
water is cold. However, a fishing group also
carries out wind phenomena-guided fishing
activities. For example, in the southern Gulf
of Mexico, fishing communities will catch
A. Narinari stingrays when hot winds blow,
as this species usually occurs in low waters
(Cuevas-Zimbron et al., 2011).

Second, the astronomical phenomenon
guides fishermen to know the location of
the abundant marine catches. For example,
fisherman’s knowledge of seasonal
phenomena (Gerhardinger et al., 2006),
tidal phenomena (Jo, 2018), and lunar
phenomena allow fishermen to know the
presence of fish at that time. For example,
the Southern Brazilian fishing group realises
that several species of fish are in the winter
under the sea. Therefore, underwater fishing
operations will focus during the winter.
Furthermore, during the neap tide, small
shrimps live at the sea’s bottom (Jo, 2018).
Thus, in the Domso Bay group’s tradition
in Korea (Jo, 2018), it will happen during
the neap tide to catch small shrimps at the
bottom of the sea.

In addition, fishermen can know
the position of readily available fish,
particularly the group of fish species, by
knowing about new moons and full moon
phenomena (Ruddle, 1994). For example,
the aggregation time of coral fish is longer
during the new and full moon cycles,
making it easier for fishermen to track and
locate the fish. This forecast period of fish
aggregation is not only for the day and
month it takes place but also for the tidal
movements (Ruddle, 1994). Knowledge

of fish-rich areas is also important because
it ensures that fishermen get a large catch
when they go out to sea and that their fishing
activities are productive. Furthermore, this
knowledge is also important since fishermen
catch only marine species they like.

Third, knowledge about astronomical
phenomena helps fishermen determine
marine species’ maturity period. The maturity
period depends on a species’ spawning and
breeding season, each with its reproductive
season. Reproductive knowledge determines
the larvae’s maturity (Bezerra et al., 2012).
Fishermen’s knowledge is also used to
determine the location of fish spawning
aggregation (Bezerra et al., 2021). In this
way, catches can be kept at an optimal
level, and the natural situation of a certain
fish species cannot be disturbed (Poepoe
et al., 2007). Disruptions in marine life’s
natural habitat may result in the extinction
of some species. Additional aspects which
should be considered to ensure that fish are
caught in time are based on an appropriate
fishing method (Bezerra et al., 2012). In
addition, the breeding period is important
because certain fish species breed in schools.
Fishermen are in-depth aware of fish
breeding in schools through moon or
seasonal understanding. This knowledge
helps them to increase catch at a certain
place or time (Colin, 2012). Knowledge
about fish breeding in groups is based on
seasonal understanding (Boomhower et al.,
2010).

Knowledge of tide cycles and the
moon and season phenomena is essential
for understanding a species’ reproduction
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period (Nishida et al., 2006). According to
Naylor (2015), the species’ reproduction
is determined by the physiological rhythm
of the yearly reproductive period, which is
interacted during the spawning period by the
semi-lunar gonadal rhythm. For species that
breed according to the semi-moon cycle,
the oocyte maturity stage occurs during
high tide and the species breed during low
tide, whereby the oocyte maturity stage
occurs during high tide and in daylight.
The biological nature of fish has a bearing
on reproductive activity. For example, in
fish, melatonin reacts to night light levels,
magnetic fields, and tidal cycles (Takemura
et al., 2010). It, therefore, shows that every
species reacts differently depending on the
conditions of life around it.

Fourth, knowledge about repeating
astronomical phenomena helps produce a
calendar that assists fishermen in carrying
out fishery activities. Astronomical
phenomena repeated every day, monthly
or annually help fishing communities
develop a calendar to help fishing activities.
For example, fishermen have used the
relationship between knowledge about
tidal cycles and moon phase in the Barra
de Mamanguape and Tramataia fishing
community, northeastern Brazil (Bezerra
et al., 2012), Bangladesh (Deb, 2015)
and Gomso Bay, Korea (Jo, 2018), to
promote and support fishing. Fishermen can
indirectly help them plan their fisheries with
knowledge of tide cycles and moon phases.
Furthermore, the community can develop a
calendar of the main fish species’ spawning
periods by observing the behaviour, size and

breeding conditions (Poepoe et al., 2007).
The Hawaiian fishery community used
traditional fishing knowledge to determine
the breeding periods of major species to
prevent the species’ natural environment
from being disturbed (Poepoe et al., 2007).
Fifth, knowledge about astronomical
phenomena provides a guide about time and
direction and ensures fishermen’s safety.
Astronomical phenomena are normally used
to guide sea currents, seawater conditions,
winds, sun and stars. This guide is a
traditional way of guaranteeing their safety
at sea by fishermen (Alves et al., 2019).
The wind guide, sea currents and wind type
can be used in hours or days to help predict
the weather (Carbonell, 2012; Galacgac &
Balisacan, 2002; Shalli, 2016). Timmers
(2012) states that bad weather restricts
fishing and indirectly affects fishermen’s
life and equipment (Shalli, 2016). In Brazil,
fishermen’s knowledge is more favourable
to ensure their safety and success in fishing
activity (Alves et al., 2020). One of the most
dangerous fishing lives is due to the working
environmental factor (Levin et al., 2010). In
order to ensure their safety during fishing,
it is therefore important for fishermen to
understand astronomical phenomena.
Sixth, knowledge about astronomical
phenomena guides fishermen when
carrying out fishery activities based on a
suitable technique. They understand that
each species requires a different fishing
technique (Bulengela et al., 2019) based on
its size, characteristics, and habitat (Alves
et al., 2019). The right technique ensures
an optimal catch (Nishida et al., 2006)
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and the capture of only mature fish from a
species (Bezerra et al., 2012). The proper
technique also increases the amount of
catch of a specific species while reducing
the number of fishermen needed. For
instance, innovation in the catch technique
was involved in the catch of blue land
crabs (Takahashi & Nishida, 2018), using
PVC tubes rather than oil cans. Thus, the
number of crabs caught in PVC pipes
increased. Furthermore, the right technique
ensures the catch is anticipated (Bezerra et
al., 2012). Consequently, fishermen must
know the location of certain fish species
as it ensures that the correct technique
is used (Deepananda et al., 2016). Some
fishing techniques affect the ecosystem,
so immature marine life can be avoided
(Truchet et al., 2022). For example, the
mesh net of silk catches marine species of
different dimensions and at different stages
of development (Bezerra et al., 2012). It is,
therefore, important from the aspect of fish
management and overfishing, which ensures
the sustainability of a species, especially an
endangering species.

CONCLUSION

This study offers several suggestions that
future studies should take into account. First,
fishermen’s knowledge of astronomical
phenomena should be investigated in more
places around Asia. Results show that there
have been very few studies in Asia. It is
because the population of fishermen in Asia
is 85% highest than the world population
of fishermen (UN-FAO, 2020). Therefore,
the fishing population in Asia indirectly

produces far more diverse knowledge
of the cultural, language, and local and
geographical astronomical phenomena.
For example, Indonesia, the world’s largest
archipelagic state, has over 17,500 islands,
10,666 coastal villages, and a population
of 16.42 million, all of whom have a long
fishing tradition and culture (Sunaryanto,
2010). Therefore, there is a larger and more
robust discussion about their fishermen’s
knowledge. Furthermore, the diversity
and variations of Asian societies, cultures,
and religions often lead to different
perspectives on studying fishermen’s
astronomical knowledge. In contrast to
the study on ethnoastronomy discussed by
Western scholars, Sulaiman and Hassan
(2020) discuss fishermen’s knowledge
of astronomical phenomena in terms of
religion, known as ethno-falak.

Second, fishermen’s knowledge of solar
and lunar eclipses should be discussed.
There is an effect on the behaviour of reef
fish due to solar eclipses (Jennings et al.,
1998). Based on this research, the author
discovered that none of the works discusses
knowledge of the sun and moon phenomena
and their effects on catching fish. Third,
rather than focusing solely on optimum
marine catches and ensuring fishermen’s
safety, studies on fishermen’s knowledge
of astronomical phenomena should also
focus on sustainable fish development.
Data from 1974 to 2017 based on UN-
FAO (2020) show an increase of 34.2%
in overfishing. According to Bezerra et
al. (2012), fishermen’s knowledge of
astronomical phenomena can help prevent
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overfishing in certain communities. Fourth,
fishermen’s astronomical knowledge must
be preserved among young fishermen.
While today’s technological sophistication,
such as GPS, fish finders, and sonar, is
aimed at replacing fishermen’s astronomical
knowledge, this knowledge is still important
to practise because modern technology
has limitations. For example, the fishing
community in Farol de Sao Thome, Brazil,
still uses local knowledge such as wind,
tides and lunar cycles in fishing activities,
although this information can be obtained
from the Internet because this knowledge
is particularly important to know the natural
events that occur in a specific coastal area
that is used daily by fishermen (Alves et al.,
2018). Supporting dialogue networks and
providing workshops regularly with the help
of public authorities, local administrators,
researchers, and fishing communities can
help to maintain and share fisherman’s
astronomical knowledge with younger
fishermen. This initiative will help ensure
the fishing industry’s long-term viability
and the quality of life of the people working
there.

The main intention of this study was
to systematically review studies related to
fishermen’s knowledge of astronomical
phenomena on fishery activities. This
study has produced several significant
contributions to the existing corpus of
knowledge relevant to the field of study.
This study found an integrated relationship
between the fishermen’s community’s socio-
culture and nature, which concerns their
knowledge of astronomical phenomena.
The main findings indicate that fishermen’s

knowledge about astronomical phenomena
influences their fishery activities on six
elements. First, fishermen’s knowledge of
when the best time to catch the abundance
of marine catches; second, fishermen’s
knowledge of the best location where to
catch an abundance of marine catches; third,
help fishermen to determine the maturity
period of a marine species; fourth, repeating
astronomical phenomena help produce a
calendar to assist fishermen in carrying out
fishery activities; fifth, guide the estimation
time and safety issues for fishermen at sea
or land; and sixth, guides fishermen on the
most appropriate technique to use when
carrying out fishery activities.
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ABSTRACT

Within the broad spectrum of critical theories in Folklore studies, the critical tenets of
Historical materialism and Psychoanalysis are of great significance. With the appropriation
of Historical materialism propounded by Engels and Marx and the Freudian psychoanalytical
perspectives, there emerged two novel trends in Folklore studies. Marxist folklorists argue
that the folk- the creator of the folklore mostly constitutes the working class. Therefore,
the body of folk literature is the symbolic representation of the class struggle itself. On
the other hand, the adherents of Freudian Psychoanalysis explicate the folktales as the
symbolic expression(s) of the id’s repressed forbidden wishes and desires. The present paper
intends to analyze two selected tales, namely 7ejimola and Panesoi, from the collection of
Assamese Folktales entitled Burhi Aair Sadhu, in the light of Historical materialism and
Freudian psychoanalysis, respectively. The paper examines the theme and characters of two
selected tales. Further, a close reading of both tales’ symbols and metaphors would inform
the conceptual underpinnings of Historical materialism and Freudian psychoanalysis. This
study also analyzes the element of fantasy in the selected tales.
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of Historical Materialism promulgated
through the writings of Engels and Marx,
the subsequent folklorists made serious
scholarly engagement with the critical
tenets of Historical Materialism resulting
in the inception of a new direction in
the discipline of folklore studies. On the
other hand, Sigmund Freud’s theory of
the human psyche and his interpretation
of dreams also influenced the study of
folklore. It inspired a new approach to apply
psychoanalytical theory to the existing
research methodology, thereby expanding
the realm of the discipline. Moreover, the
components of folklore studies can be
examined through different approaches.
Various narratives and forms constitute
the cultural repository of folklore. Such
repositories give unalloyed expression to the
lived experiences of the folk, their traditional
belief systems, customs and rituals, events
otherwise considered mundane, individual
struggles, and personal and collective
psychological through all ages. Folklore
and folk culture of any given corner of the
world would encompass imprints of the
historical evolution of human societies, and
its knowledge of the preceding revolutions
for social transformations is universally
acknowledged.

In this regard, the existing folklores of
Assam are no exception. Often a repository,
folk literature qualifies as oral narratives of
historical propensity amongst the people
of a particular community or nation. Thus,
to acquire a better understanding of the
nature of the historical evolution of societies
through various epochs, the praxis of

Historical Materialism could be beneficial
to a given sociological hypothesis. To
adequately comprehend the characteristic
presence of class hierarchy and the mechanics
of socio-political contentions within the
narratives of Assamese folktales and legends,
the dialectical tool of Historical Materialism
becomes a plausible choice. This research
paper shall attempt a discursive study of
one of the most popular folktales of Assam
Tejimola through the lens of Historical
materialism. For a given community, the
existing folktales or legends could be the
historical template of a people’s collective
psyche or a given community. The state
of consciousness and unconsciousness
of a particular community finds verbal
recourse only through the metaphorical
tool of language. The unfulfilled desires
and repressions of a community/people
find expression in the existing items of
legends, myths, and folktales. Thus, the
psychoanalytic readings of these folktales
reckon the complex psychic operations of
both individual and collective minds of a
community or a people, thereby providing
valuable insights concerning social
problems, repressions, and anxieties. Though
an ample number of Assamese folktales
characteristically invite such a reading, the
demarcated scope of this paper focuses on the
tale entitled Panesoi will be brought within
the ambit of the present discussion. Here
Panesoi will entail a psychoanalytic reading
of the tale to locate the motifs of the human
psyche within the nodes of the narrative to
understand the complex functioning of the
id, the ego, and the superego.
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Literature Review

A body of research is available concerning
different folktales popular in other
regional languages of India. There is
also available literature on the structural
pattern of Assamese folktales, their
motifs, and the cinematic adaption of
these folktales. Nevertheless, the existing
body of works leaves scope for reading
two of the popular Assamese folktales
from the collection, Burhi Aair Sadhu,
namely: Tejimola and Panesoi, through the
critical perspectives of historical materialism
and psychoanalysis. On the other hand, a
few scholarly articles based on applying
historical materialist and psychoanalytical
perspectives to analyze certain Bengali
folktales are to be noted. A brief literature
review concerning the present study is
mentioned below.

Tagore (2018) observed that folktales
reflect the resistance of common people
against the forces of social oppression,
economic exploitation, and unjust
sufferings experienced in Indian society.
His essay Bongo Bhasa aru Sahitya sheds
light on the symbolic representation of
people’s dissent against injustice in the
Bengali folktales.

Mitra (2007), in his book, Methodology
of Folklore, attempts a reading of select
Bengali folktales through the perspectives of
historical materialism and psychoanalysis.
The work includes reading two beast tales to
give insights into the nature of a feudalistic
society, its forms of oppression, and
subsequent class struggle. The concerned
book also includes certain Bengali legends

that reflect the socioeconomic evolution of
a given society. Some legends also offer
insights into the workings of the human
psyche.

The tale of Tejimola has invited various
readings in recent times. Satola and Das
(2020), in their study entitled Tejimola as a
Character of Marginalized: A Comparative
Study, situate Tejimola at the margins of
society to draw a comparative reading with
the tales of Cinderella. This comparative
reading analyses the socio-economic
factors behind the marginalization of such
characters in a given society

In the study entitled Aesthetics of the
grotesque body: The Dismemberment
Metaphor in the Assamese Folktale
‘Tejimola,’ Jharna Chaudhury (2021)
critically engages with the ontology of death
and femininity concerning the ‘botanical
reincarnate of the flesh, the grotesque trope
and the metaphor of the dismembered body.’

Talukdar and Gogoi (2021), in their study
entitled Retelling of Assamese Folktales
from a Feminist Perspective: A Reading of
‘Tejimola’ and the tales of ‘Kite Mother's
Daughter elaborates on the experiences
of women and womanhood, the status of
women in a patriarchal feudalistic society.
This study also attempts to reconstruct
both the tales, Tejimola and Kite Mother’s
Daughter that traditionally focalize the
masculine worldview in a new light-
foregrounding the feminist perspective to
represent the emergence of strong women
subverting the established dominant notions
of patriarchy.

The above literature review suggests
that various Indian folktales and Assamese
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folktales, notably the tale of Tejimola, have
been subjected to a diverse range of critical
scrutiny. Critical analysis of Tejimola is
mostly centered around aesthetics, typology,
and feminist and postcolonial parlance. Thus,
there is scope for evaluating the tale through
the critical lens of historical materialism. It
is one of the major critical premises in the
concerned paper. On the other, no existing
literature could be documented concerning
the psychoanalytical reading of the folktale
Panesoi.

METHODS

This paper is limited to the foundational
understanding of the sociological thought
of Historical materialism and Freudian
psychoanalysis. The paper shall undertake
discursive and analytical studies of the
tales based on these two theoretical tenets.
The primary folktales to be analyzed in this
paper shall be concerned exclusively with
the only two selected, Tejimola and Panesoi,
from the Assamese Folktales entitled Burhi
Aair Sadhu collection.

RESULTS AND DISCUSSION

Folklore Studies and the Historical
Materialist Approach

The amalgamation of folklore studies with
the theory of historical materialism is a
unique approach in the scholastic arena
of folklore studies. It must be reiterated
that the historical materialist approach
to examining folklore is not primary to
the larger theoretical realm of folklore
studies per se. The principles of Historical
Materialist could be appropriated to the

understanding of different forms and
components of folklore. In 1848 with the
publication of The Communist Manifesto,
co-authored by Fredric Engels and Karl
Marx, a Hegelian approach appeared
to undergo appropriation to understand
and interpret reality. According to this
philosophical tenet, a schematic blend of
Dialectics and Materialism, commonly
referred to as Dialectical Materialism—
thoughts were not passive and independent
reflections of the material world. It has
its origin in the products of economical
labor. The offshoot of Marx’s tenet of
Dialectical Materialism is the sociological
theory of Historical Materialism. In the
subsequent epochs, historians, artists, and
literary critics, too, borrowed some of
Marx’s principles of historical materialism
to introduce a fresh approach to the field
of history, art, and literature. Even the
succeeding folklorists could not ignore
the groundbreaking principles of Marxist
dialectics — thus utilizing some of the
fundamental tenets in studying folklore. In
his historical materialist study of human
history and society, Marx-Engels opines
that:

History of all social systems
seen so far is the history of class
struggle. Independent people and
slaves, patricians and plebeians,
feudal class and working class; in a
word, the two classes of oppressed
have always been rivals. Fought
endlessly, never in secret or in
public. Every time this struggle
has ended in the revolutionary
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reconstruction of society or the
destruction of all the conflicting
classes. Almost everywhere in pre-
historic eras we see complex classes
of society, various stages of social
hierarchy (Marx & Engels, 1976,
p- 102).

One of the founding philosophical
premises of the historical materialist
conception of the history of human evolution
and societal progress argues that it is a
constant mechanism of class divisions, class
exploitations, and class conflicts between the
haves and the have-nots. With the emergence
of social classes, society becomes a breeding
ground of social contestation among various
stratums of class. The Marxist philosophy
agrees that the root of all class division and
class conflict lies in the foundations of the
material reality and the economic relations
to the forces of production. The economic
history of human societies reflects that the
basis of economic relations has either been
feudalistic or capitalistic. The unequal
distribution of the forces of production
within the ancient class-based societies
set off class conflicts. Moreover, the social
classes had disproportionate access to
land holdings. The powerful landlords had
unlimited access to the fertile lands. In
contrast, the poor had to bear the hardships
of cultivating something in the barren lands
for their sustenance without dividends. As a
result, the poor had to sell their labor in the
cultivable lands of the rich landlords; thus,
the opportunist exploitative class of the rich
Zamindars and the poor landless, indentured

labor class. This hapless, exploited class of
indentured laborers gradually denounced
the existing economic mode of production.
There came a period when these accumulated
resentments had a volcanic outburst in the
form of class conflict. These conflicts kept
gaining momentum and exhibited greater
intensity. In the succeeding ages, these
forms of class opposition and resistance
have continued between the capitalist and
the working class. Such class struggles
through different epochs of time is the
driving force of class-based societies.

Folk culture is the shared body of cultural
products of the ‘folk’ or ‘ordinary people.’
The term ‘folk’ does not only signify the
so-called illiterate/rural/peasantry. Here,
the signifier ‘folk’ addresses the term ‘folk,’
which can refer to any group of people who
share at least one common factor. It does
not matter what the linking factor is—it
could be a common occupation, language,
or religion, but what is important is that a
group formed for whatever reason will have
some tradition that it calls its own. In theory,
a group must consist of many individuals.
A group member may not know all other
members, but he will probably know the
common core of tradition belonging to the
group, which helps the group to have a sense
of group identity (Dundes, 1980).

Before Alan Dundes’ studied “Who are
The Folk?”, the most commonly accepted
notion was that the folk consisted of those
primitive, peasant societies who lived on
the margins of modern civilization. The
Marxist folklorists too agreed with Alan
Dundes’ (1980) interpretation of folk and
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observed that the primary constituent of any
folk culture — the ‘folk’ does not necessarily
consist of only rural peasant society but all
sections of the working class. The working
class represents new content and demands
new means of expression (Fischer, 1963).
As societies change, so does the nature of
the folk culture. Therefore, analyzing the
workings of any folk culture within the
paradigm of the history of class conflicts in
society becomes pertinent. The historical
Materialist approach was applied to the
folk story in the last decade of the 19th
century following the Russian Revolution.
According to this method, folklore cannot be
identified as a medium of joy and light only.
The dissatisfaction accumulated in many
special categories was published through the
Folk literature (Thompson, 1955).

The folklorists from the erstwhile Soviet
Union took great interest in studying the
existing folktales within the ideological
spectrum of classical Marxism. In the
aftermath of the Russian revolution, there
emerged a new breed of folklorists instituting
the Historical school in Folklore studies,
extending their critical engagement in the
symbolic representation of the working class
in the existing oral literature, especially in
the folklore and legends. Sokolov (1952)
offers a similar reading in his book Russian
Folklore where he observes:

1. Folklore is an echo of the past,
but at the same time, it is also the
vigorous voice of the present.

2. Folklore has been and continues to
be a reflection and a weapon of class
conflict (Dorson, 1963).

While commenting on the historical
materialist aspect of folklore, one of Soviet
Russia’s well-known authors Maxim Gorky
(2001), opines that there is an intimate
connection of the folklore to the working
conditions and the material reality of the
people. Moreover, folklore holds a mirror
to the struggles of the working class. In
his essay, Disintegration of Personality,
Gorky attempts an ideological reading of
three Greek epics appropriating the tenets
of Marxism to reflect upon the asymmetrical
growth of the culture. According to Gorky
(2001), “Oral poetry depended on the
powerful generalizing image upon laboring
activity. Examples are seen in such heroic
laborers as Hercules, Prometheus, Mikula,
Selyaninovich, and Svyatogor” (p. §9).
This particular essay of Gorky was a
pioneering effort concerning the historical
materialist approach in Folklore studies in
the Soviet Union. The Marxist sociological
school of folklorists essentially argued
that the items of folklore, such as myths,
legends, and folktales, carry the utterances
of denouncement and resistance against the
existing class exploitation in a language
deemed to be metaphoric. The existing
class hierarchies were closely tied to the
mechanics of the forces of production and
labor transactions. Since the exploited
class could not openly rebel against the
exploitative apparatuses of such a mode of
production, fearing death, these working-
class people often appropriated such
metaphorical, allegorical tales, songs, and
myths to communicate their rebellious
sentiments. Such allegorical narratives
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are often warped in the motifs of class
struggles and acts of resistance which could
be expressed quite explicitly. In this regard,
the tropes of speaking animals have been
widely employed within the fabric of the
tales. One of the most familiar leitmotifs
of these allegorical tales is that an episode
often occurs when a relatively bigger and
more powerful animal causes sufferings to
their docile counterparts. In the end, such
a cruel animal is defeated by the coming
together of the victimized animals through
their ingenious tactics. According to the
proponents of historical materialism, such
distinctive groups of aggressive and docile
animals are nothing but a set of allegorical
icons substituting for society’s oppressive
and oppressed classes. The conflicts in these
tales within two opposing groups of animals
represent the larger class conflicts at the
societal level. Often such a compendium of
tales concludes with the dawn of a peaceful
co-habitat for all the animals. Even the
central philosophical strand of Marxism, of
which historical materialism is an offshoot,
aspires to establish a classless, egalitarian
society that would be ideally free from all
forms of exploitation.

Historical Materialism and the Tale of
Tejimola

A folktale is an imaginative narrative
(preferably oral) rooted in the shared values,
customs, and lived experiences of a given
community transported through the annals
of time. Traditional tales were exchanged
from one generation to another, largely
through the oral medium. These tales have

been made available in book format in
recent years, yet they originated primarily
in the oral tradition. However, it would
be naive to disqualify these folktales as
merely fantastical; these tales are like ‘living
documents’ of a given community. In his
preface to Burhi Aair Sadhu, Lakshminath
Bezbaruah (2013) writes, “In other to get
acquainted with the uncharted domain
of the national history of a people, the
understanding of folklore, just as philology
and mythology, is equally indispensable”
(p. 1). The scientific analysis of folktales
originated in Germany. The publication
of Herder’s Collection of Popular Songs
in 1778-79 remains one of the earliest
commencements of such an endeavor.
A systematic study of folktales made
progress under the scholarship of the Grimm
brothers (Bezbaruah, 2013). The popular
folktales—transcending the barriers of
geography and nationality, share some
fundamental commonalities within the
plot. Certain aspects of this civilization
include migration, cultural expansion,
societies’ steady evolution, and the nature
of class struggles. These are nearly similar
in the pattern of their occurrence across the
globe, as a result of which commonalities
of schemes in the folktale are also located.
According to the historical materialist
approach, the foundations of human societies
are based on the ideological structures of
class division, its relational praxis with the
economic mode of production, and the form
of human labor. It provides a major impetus
for such historical and dialectical materialist
readings of the folktale.
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Like all the available folktales of the
world, the Assamese folktale merits a
historical materialist interpretation. The
first collection of Assamese folktales is
Burhi Aair Sadhu. Lakshminath Bezbaruah
captures the stream of folktales from the
mouth of a few custodians of these tales.
The collection was first published in the
year 1911. It is noteworthy that the ‘preface’
to this collection of tales sets exemplary
precedence to the systematic analysis of the
folk tradition of Assam.

From the collection of the tales, this
paper will specifically discuss the tale of
Tejimola through the lens of a historical
materialist approach. The story Tejimola
centered on the plight of an eponymous
rich merchant’s daughter Tejimola in the
hands of her cruel stepmother during the
long absence of her father, her tragic death
and subsequent fantastical metamorphosis
across life forms, and ultimate regeneration
into her former self. The innocent and docile
Tejimola becomes a victim of devious
conspiracies framed by her vindictive
stepmother. In the supernatural scheme
of the narrative, the stepmother pounds
her to death. The events or characters of
folktales allude to understanding the past
through the historical materialist outlook.
The structure of Tejimola presents shreds of
evidence of fantastical elements that drive
the plot ahead. The instance of Tajimola’s
multiple re-birth in varied categories of
no human forms is one such primary
structural element. Following her burial,
she supersedes the grid of human life form
and takes re-birth as a bottle-gourd plant.

Knowing about this rather phantasmagorical
development, the stepmother uproots the
plant. After that, Tejimola takes the form
of a citrus fruit plant. Then she becomes
a lotus. On his way home, the merchant’s
father spots the lotus. He wishes to pluck
it for his daughter Tejimola. To his utter
surprise, the lotus achingly narrates the
past events and discloses her to be none
other than Tejimola. Startled by such a
testimony, the merchant asks the lotus to
identify herself as a sparrow. Then, Tejimola
transforms into a sparrow and finally returns
to her former human self. Once he gets
home, the merchant gets acquainted with
the stepmother’s cruelty and disowns the
stepmother. The tragic story of Tejimola
should resonate with many such cruel events
in society. Tejimola’s metamorphoses add
an element of fantasy into the story that is
characteristic of folktale.

Tejimola’s unjust suffering is a
microcosmic representation of the larger
world, and her episodes of allegorical rebirth
provide scope for historical materialist study
of the tales. The leading characters in the
tale—the Merchant, the Stepmother, and
Tejimola can be inferred as personifications
of a larger social constitution. Over the
years, the character of Tejimola has
compelled many succeeding writers across
time and genre to re-conceptualize the
saga of Tejimola in poems, short stories,
and novels. An interpretative reading of
the popular Assamese folk narrative of
Tejimola through the historical materialist
perspective alludes to the age-old experience
of the impoverished, exploited people of a
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given society. In the story, the stepmother
cunningly places live ember and mice
inside the folds of the Chador —Mekhela.
On the pretext of destroying the treasured
garment, the stepmother tortures Tejimola
and eventually kills her. The whole instance
calls for a symbolic inference. The silk
represents the traditional textile industry
of Assam driven by manual expertise.
The placing of live embers inside the
silk Mekhela symbolically alludes to the
inimical impact on the traditional textile
industry of Assam following the onset of the
capitalist enterprises. This particular folktale
roughly gives an impression of 19th-
century Assam. In that period, the incoming
mechanical mode of cloth production
brought a consequential change to the
existing mode of production in the region.
The local textile laborer suffered as they had
to compete against the machine products
which began to occupy the 19"-century
market in Assam. The stepmother could
be argued as a member of the oppressive
mercantile class. The cruelty against
Tejimola and her subsequent killing could
be read as the forms of exploitation and
punishment inflicted upon the oppressed
class by the oppressors under the guile of
various pretexts.

Historical materialism states that the
existing movements of class struggles
in a given society over the years play a
determinant role in social evolution. In the
initial stage of social evolution, the dominant
system of feudalism favored the feudal lord,
Jamindars, to command an institutionalized
form of exploitation of the rustic labor force.

Gradually, such an exploitative nature of
social hierarchy incited rebellious zeal
amongst that perennially victimized class.
Thus, the contemporary folktales in a given
society provided the scope to articulate their
grievances and acrimony in an allegorical
form. For example, in the tale of Tejimola,
the stepmother, under the slightest pretext(s),
repeatedly inflicts unbearable punishments
upon Tejimola. Her unjust cruelty finally
culminates only with the death of Tejimola.
Such inhumane episodes registered in the
tale mentioned above can be inferred as
an allusion to the unaccountable sufferings
and pain historically meted out to the
subjugated class in a feudal society. In her
final desperate attempt, the stepmother
surreptitiously allows her ‘Mekhela-chadar’
to be shredded by some mice, and she
further places some live embers between
the folds of her ‘Mekhela-Chadar.” After
inventing such a pretext, the stepmother
inflicts several fatal blows to Tejimola with
the husking paddle, to which the little girl
finally succumbs. The stepmother in the tale
may be construed as the archetypal figure
of the affluent exploitative class. Likewise,
it becomes almost apparent how under
the camouflage of various manufactured
pretexts in a given society, the working class
is often victimized by the privileged class.
Once the Merchant-father of Tejimola sets
out for his mercantile obligations in some
distant lands, the stepmother withdraws
any semblance of affection she pretended
to have towards her stepdaughter. With
several insidious tactics at her disposal,
the stepmother acts outright with a sadist
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design toward Tejimola. Subscribing to the
exploitative nature of master-slave relations,
the stepmother within the domestic space
exacts backbreaking household labor from
Tejimola without considering her age. Here,
the stepmother exhibits class opportunism
at the expense of the labor class, which is
typical of the feudal class. The Merchant-
father of Tejimola is a representative of the
middle class, which Marx, in his political
writings, referred to as the petty bourgeoisie.

The so-called middle class often finds
themselves caught in the oscillation between
the feudal and the oppressed class. The
middle class tends to cushion itself from
decisive participation in the class struggle.
Therefore, this petty bourgeoisie has hardly
any influential role in such an ongoing
struggle. Characteristically the middle class
tends to situate itself at such a stratum,
often deemed to be secured from the
intrusion of both the feudal and the exploited
class. The middle class is ever present
throughout social evolution. Nevertheless,
the middle class has often come across as
an indifferent, secluded class. As a class,
it is quite reluctant to commit itself to the
cause of larger social movements. Often,
it appears to be contented with the status
quo. The Merchant-father initially does not
learn about the torturous treatment meted
out to Tejimola. Rather, he is seemingly
preoccupied mostly with his mercantile
obligations.

The utter hardships endured by Tejimola
and her subsequent death in the tale in
the absence of her merchant father can be
inferred as the lack of willful participation

on the part of the middle class in most class-
induced uprisings. In the later events that
gradually unfold after Tejimola is buried,
it seems that Tejimola re-emerges, taking
a life form of a bottle gourd plant. Her
resurrection to life in a metamorphosed
state can be identified with the indomitable
spirit of the rebellious class fighting against
the agents of exploitation in a given society.
It must be noted that when the historically
institutionalized form of oppression hits
the saturation point in a given society,
the so-called subjugated people tend to
organize themselves and call for revolts
to overthrow such oppressive institutions.
The stepmother’s inhumane act of pounding
Tejimola to death is nothing but the extreme
victimization of the oppressed. Moreover,
the stepmother’s destruction of the bottle
gourd plant, once she realizes it to be none
other than metamorphosed Tejimola, is a
typical reaction of the feudal class to arrest
any form of organized resistance in a given
society.

According to historical materialism, the
class struggle would inevitably be persisted
unless a more egalitarian society is attained.
Tejimola’s subsequent attempt to resurrect
herself through various inter-species life
forms, such as a citrus tree, and lotus flower,
is quite suggestive of the persistent nature
of any organized class resistance. It may be
conceived that the emasculated, oppressed
class appropriated the oral tradition of
folktales to encapsulate their enduring saga
of suffering, despondency, and resistance.
The characteristic fantastical elements of
these folktales supposedly provided the
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victimized class some kind of escape from
the harsh reality of oppression, exploitation,
and discrimination. The genesis of the
fantastical tropes of these tales may be
the product of the institutionalized state
of dehumanization and the subsequent
accumulation of collective resentment
and mutinous disposition towards the
oppressive agency. The tale of Tejimola
culminates with her resurrection to human
form. According to Sokolov, “What a
vastly important artistic force this is in the
propagandizing of the resplendent socialist
culture” (Catherine, 1950, p. 39). Taking a
cue from Sokolov’s observation, the latent
structure of the Tejimola epitomizes the
history of the struggle of man to assert
one’s identity and encompasses a poetic
representation of many shades of social
uprisings against the inimical forces of a
given society.

Thus, justice is served, and her father
disowns the stepmother. Thus, the father’s
involvement at the final juncture of the
tale implies that at some point in history,
when the nature of class exploitation
hits bottom low, the middle class can no
longer seclude itself from the ensuing class
struggle. Nevertheless, the class-based
movements inherently remain an organized
struggle between the haves and the have-
nots. The tale’s climax concurs with the
central premise of dialectical materialism,
which states that class struggle between the
oppressor and the oppressed would entail the
latter’s victory and subsequently engender
an egalitarian society. To conclude, even
though the tale of 7ejimola is constituted

around some individuals, each individual
can be analyzed as the representative figure
of different class stratifications within a
given feudal society.

Freudian Psychoanalysis and Folklore
Studies

In a remarkable development, the
twentieth century saw the emergence
of the Psychoanalytical approach in the
discipline of Arts, Literature, and Folklore.
The publication of Austrian neurologist
Sigmund Freud’s much-acclaimed book,
The Interpretation of Dreams (1913), proved
to be a watershed moment in the field of
psychoanalysis concerning the functioning
of the unconscious. In his classic theory
of the unconscious mind, Freud states
that in dreams, whatever is repressed, the
unfulfilled desires tend to find symbolic
expression. Thus, his interpretation of
dreams became the underlying principle
of Freudian psychoanalysis. Following
the publication of Freud’s book, many
contemporary folklorists made erudite
attempts to appropriate Freudian principles
of psychoanalysis in the study of folklore
and folk culture. The folklorist would
need knowledge and expertise such as that
possessed by the psychologist to interpret
the tales (Claus & Korom, 1991).

Freud (1913), in his well-known study
of the human psyche, states that the human
mind consists of two levels: Conscious and
Subconscious. Freud further opines that the
conscious mind does not deem certain sets
of unfulfilled wishes, feelings, and desires-
which, which are often sexually motivated
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to be as desirable. According to the Freudian
structure of the human psyche, it primarily
consists of three components: Id, Ego, and
Superego. ‘1d’ refers to the primary drive.
According to Freud, the desire for oral
pleasure is also dominant in childhood. A
child tends to fulfill his urge for primary
pleasure through the mother figure during
the oral stage. As a result, the male child’s
dependence on his mother’s figure increases,
and the male child tends to desire his mother.
As a result, the male child assumes the
father figure to be his rival for his mother’s
affection. Nevertheless, as the male child
grows, he becomes aware of forbidden
desires and acquires social codes, cultural
norms, and moral principles.

Therefore, such guilt-ridden, unfulfilled
desires are shut away in the unconscious
mind of an adult. The superego engenders
the experience of guilt. The intermediate
stage between the id and the superego is
termed the ego. The unfulfilled desires
often deemed forbidden in society are
pushed deeper into the ‘Id,” which results
in ego repression. According to Freud
(1913), human dreams function as the latent
mechanism that gives symbolic expressions
to the unfulfilled, forbidden desires of the
id. Moreover, Freud, in his study, interprets
dreams to be the symbolic expressions of
the repressed sexual drive and unfulfilled
desire of a subject. It is further understood
due to the latent conflict induced through the
mechanics of id, ego, and superego; human
expressions take recourse to fantastical and
surreal imagination. Later such imaginative
constructions take the form of legends

and folklore. Therefore, the symbols
become a fundamental component of any
psychoanalytical study of folklore (Sen,
2013). In his extensive study of the Greek
mythological figure Prometheus in his
book Dreams and Myths (1913), Abraham
(1913) identifies the myth of Prometheus as
a symbolic representation of “the masculine
power of procreation of all life” (p. 74).
Abraham further states that all myths are
but dreams replete with sexual symbolism.

On the other hand, Freud (1913) leaned
heavily on myths and fairytales, taboos
and jest, and superstitions to support his
exposition of the subconscious mind. Taking
a cue from Freud, Abraham thus pronounces,
“The dream is myth of the individual” (p.
72). Following the intellectual precedence
of Freud, many of his later disciples, too,
approved of the role of the unconscious, i.e.,
the id, as indispensable in making various
constituents of folk culture, such as folklore,
customs, and rituals. The psychoanalytical
study of folklore draws a parallel between
the workings of the individual and the
collective id. Like individual dreams that
are symbolic expressions of repressed
desire and unfulfilled wishes, the collective
unconscious, i.e., the id of a community
attempts to escape the conditioning of the
superego; thus, creating a world of symbols
to articulate its collective unfulfilled
wishes and forbidden desires. It must be
noted here that Erich Fromm — a German
social psychologist and sociologist, had
enumerated certain ubiquitous sexual
symbols based on his study of folklore.
In his inventory, Fromm (1951) identifies
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certain objects: sticks, pencils, and trees as
symbolic of the male genital, while caverns,
flowers, and gardens symbolize allusions to
the female genital.

Psychoanalytical Theory and the
Folktale of Panesoi

Similar to the role of individual dreams in
penetrating deeper into the unconscious,
i.e., the id for the understanding of the
complex functioning of the individual
human psyche, the psychoanalytical
approach of folktales enhances more holistic
insights to gouge extremely intricate layers
of the collective unconscious and the
psychological operations of a given society
or a community for example, the Gate
of Dream’ published in 1952, went on to
explain the myth and folktale of primitive
tribes of Australia, where folktale and the
subconscious mind have a connection with
imagination (Sen, 2013). Likewise, some
tales from Burhi Aair Sadhu invite such
psychoanalytical understanding.

The tale underpins the latent tension
between the id and the superego. According
to the Freudian study, the superego, i.e., the
conscious territory of the human mind, is
embedded with social mores, cultural codes,
and moral values. Thus, the conscience mind
attempts to prevent any forbidden desires
or unfulfilled wishes of the unconscious.
In this regard, the tale of Panesoi included
in the above collection can be read as an
allegorical/symbolical representation of
man’s primal sexual drive and the unfulfilled
wishes sheltered in the id. At the beginning
of the tale, the only son of a single mother

brings her a goose egg for safekeeping.
The tale gradually turns supernatural when
a baby girl emerges, splitting the eggshell
one day. The mother calls her Panesoi and
brings her up just as her daughter. Growing
up, the boy gets infatuated with Panesoi
and betrays a strong urge to marry her.
When Panesoi learns about the impulsive
desire of her brother, she leaves her home
and metamorphoses herself into a goose. In
the end, the brother identified the goose as
Panesoi and enticed her to marry him.

The tale of Panesoi alludes to the
concept of the Oedipus complex. The girl
Panesoi, born out of a goose egg, can be
inferred as the extended self of the ‘ideal’
mother figure of the tale. Even before she
emerges from the eggshell, the brother’s
strong infatuation towards Panesoi and
his incestuous wish to marry her in later
years correspond to the notion of a child’s
forbidden desire towards his mother figure
and subsequent traces of such forbidden
attraction in the adult unconscious. It is
quite evident in the tale mentioned above as
well. Society unequivocally proscribes any
sexual inclination towards the mother figure.
It is deemed to be incestuous. However, the
phantasmagorical realm of the folktale can
transcend any semblance of human-induced
moral convictions. Therefore, in the tale, the
episode of a brother marrying a girl born
out of a goose egg is however fantastical in
appeal, it rather circuitously alludes to the
fulfillment of the desire of the id—what is
deemed as ‘forbidden’ and ‘incestuous’ by
the collective superego. In the tale, during
his childhood, it is the mother figure with
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whom the boy has invested his trust for the
safekeeping of the egg. Later too, it is the
mother who surreptitiously locates the baby
girl coming out of the eggshell—such events
from the tale concerned tacitly correspond to
the Freudian notion of the Oedipus complex.

Other objectives in the tale of Panesoi
can be examined through the tenets of
psychoanalysis. During the primitive period,
the primitive forefathers lived closer to
the wilderness. The modern-day notion of
society was still a fry cry. The primitives
were blissfully ignorant about virtue and
vice, legal and illegal, and moral and
ethical codes of conduct. Friedrich Engels
opines that as men began to expand their
ambition and looked for the inheritance of
private property; so, it became imperative
for society to impose certain sets of moral
values to limit- what the social conventions
deemed promiscuous. In India, although the
sexual relationship between siblings was
prohibited even during the Vedic Age, one
of the texts of Dasaratha Jataka refers to
the lord Ram and Sita as brother and sister
as men began to envision a more regulated
civilized order of settlement; any sexual
participation required due social approval.
Otherwise, an act of sexual defiance ensures
social sanctions.

Nevertheless, the traces of primitive
drive remained in the unconscious. In a
civilized society, the forbidden desire of the
id is shut away in the collective unconscious.
The tale of Panesoi is also apparently about
incestuous love and marriage between two
siblings. The dynamics of familial relations
are very complex. Often the superego

prohibits any forbidden wishes and desires
to trespass the sanctity of the kinship. In a
particular Bengali folktale, while plucking
flowers, accidentally, one of the fingers
of the female character, who happens to
be the sister of the male character, gets
pricked. The story reads that the brother
sucks the spilling blood from her finger and
manages to stop it altogether. Nevertheless,
the brother could not get over his sister’s
blood taste. One day he kills and devours
her. Thus, the act of consuming the meat
of his sister implies sexual innuendo rather
symbolically.

There are several kinship tales with
similar motifs. The tale of Panesoi alludes
to the brother’s strong urge to indulge in a
forbidden incestuous relationship with his
sister. Even though society is dead against
any such sexual inclination, in the tale, the
brother affects a conjugal relationship with
his sister. It must be noted that the girl in
the tale attempts to secure herself inside a
goose eggshell which signifies procreation.
It also alludes to the id’s latent drive for
forbidden pleasure. The brother, impulsively
obsessed with sexual gratification with his
sister, trespasses the societal codes dictated
by the superego concerning sexual conduct.
Therefore, the girl is projected as someone
who is not born out of the same womb as the
mother figure; rather, she is metamorphosed
from a goose egg in a fantastical turn. The
primitive drives of the id do not inherently
subscribe to any moral principles. The
prevalent societal norms and cultural codes
are the product of the collective superego.
Thus, the fantastical realm seemingly
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accedes to the forbidden urge of the id. It
may be argued that the tale of Panesoi opens
up certain avenues to delve deeper into the
complex role of the id, its forbidden wishes,
and latent repression to persist the mundane
conformity with the structures of kinship
and social order.

CONCLUSION

Both Historical materialism and Freudian
psychoanalysis have been quite relevant
when it comes to academic research in the
discipline of Folklore studies. Folklore,
especially folktales, is a collective
repository of oral history concerning a
given community’s social and psychological
expressions. Often, folktales provide a
paradigm to understand the social evolution
of a given society, including the complex
development and functioning of the human
psyche. It must be noted that in most of
these folktales, the readers (the listeners) get
familiar with a world replete with fantastical
events. In such fantastical realms, the
rhythm of rustic life and the inner workings
of the conscious and the unconscious finds
symbolic representation. Such folktales
did not originate merely as a mode of
amusement.

Whereas, through such folktales, the
accounts of class struggle, the collective
defiance against such agents of class
exploitations, the repressed indignation
of the oppressed, the hardships of the
downtrodden class began to find symbolic
articulation over time. The oppressed classes
finding themselves equipped insufficiently

to wage any revolt against the oppressors,
took recourse to a such fantastical realm(s)
to give vent to their repressed drives by
committing symbolic vengeance against
them in such folktales. In the tale of Tejimola
in its fantastical world, one may find
symbolic gestures toward the structure
of a given society and the persistent class
struggle between the opposing forces in
a given mode of production. On the other
hand, the tale of Panesoi offers a great deal
of insights into the complex human psyche.
According to Freud, dreams, myths, or
folktales are symbolic expressions of the
actions and reactions of the id. In reality,
the superego imposes various moral and
ethical restrictions upon the wishes and
desires deemed ‘forbidden.’ Therefore, as a
substitute, the forbidden finds fulfillment in
myth and fantasy.

The concerned analysis of both these
tales offers a cogent view about the folktale(s)
being a medium of symbolic representation
of myriad human experience(s). In the
repository of Assamese folktales, one may
find many such folktales that merit such
analysis based on the theoretical principles
of Historical materialism and Freudian
psychoanalysis.
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with current industrial trends. For example,
manually controlled machinery was replaced
by more advanced machinery controlled by
high-end and complicated technologies such
as programmable logic controllers, electro-
hydraulic systems, and electro-pneumatic
systems. Thus, proper instructional material
and delivery methods are essential to
training skilful technical workers who are
competent in carrying out their tasks in an
industrial automation-based workplace upon
graduation.

In Malaysia, the Ministry of Education
emphasises the acquisition of practical
skills and theoretical knowledge among
vocational students, as these are essential
components in developing a skilled
workforce. Consequently, Malaysian
vocational colleges allocate 70% of the
students’ learning time to vocational subject
matters on practical skills acquisition while
the remaining 30% to theoretical knowledge
learning. For instance, the pneumatic system
course requires students to understand their
intangible concepts and be competent in
applying what they have learned to their
practice (Kurniawan et al., 2017).

Pneumatic systems are power
transmission systems that use compressed
air as the working medium (Rabie, 2009).
Because of their lightweight and cost-
effective properties, pneumatic systems
have been widely used in various industries
(Aravind et al., 2017). However, the
pneumatic system is a complex and abstract
subject requiring students’ higher cognitive
capacity, particularly their metacognitive
skills, to master its learning content.
Furthermore, due to its multifunctional

components and intricate working principles,
the pneumatic system has been regarded as
one of the most challenging mechanical-
based subjects (Kurniawan et al., 2017).
Kurniawan et al. (2017) pointed out that
the current method of teaching pneumatic
systems, which relies on books, PowerPoint
slides, and videos, is one of the factors
leading to less effective learning. Given this
situation, students tend to lose interest while
struggling to understand perplexing learning
concepts (Khramova et al., 2019). Using
conventional theory teaching, displaying
the complicated circuit’s working state and
the pneumatic components’ hidden internal
structure is pretty tricky. Students only
managed to see the system’s external parts
during practical activities, which can hardly
help them understand the actual working
condition (Kurniawan et al., 2017; Xu et
al., 2017). The instruction content must be
delivered effectively to ensure the students
understand the components’ basic principles
and complex circuit operations (Jabar et
al., 2020). Towards this end, Kurniawan
et al. (2017) recommended well-designed
instructional resources to improve student’s
learning outcomes in the pneumatic system.
Furthermore, as a vocational subject,
pneumatic systems instruction involves
plenty of practical skills training and
assessments achievable only with adequate,
functional, proper, and up-to-date training
equipment (Arief et al., 2018; Audu et al.,
2013). Similarly, Andoko and Wirawan
(2017) believe that adequate facilities
are an essential requirement that colleges
must fulfil to enhance graduate quality.
Without proper equipment, much of the
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content is delivered theoretically, and as
researchers argue, practical skills content
is far too complicated and challenging
to be taught verbally (Md Nasir et al.,
2020). Consequently, students may feel
unmotivated to learn, leading to declining
quality and competent graduates (Anindo et
al., 2016; Ohwojero & Ede, 2013).

One way to promote a greater student
understanding of pneumatic systems and
complement the training equipment is by
using multimedia. Multimedia learning is a
popular teaching aid in delivering learning
content that is interactive and animated
to trigger students’ interest, capture their
attention, and boost their motivation (Ab
Azizetal.,2012; Asfani et al., 2016; Endres
et al., 2020). Furthermore, multimedia
resources support learners through their
learning difficulties by helping them
better comprehend through visualisation.
Nonetheless, the suitability of teaching
media depends on its characteristics; some of
the more popular multimedia for educational
purposes include web-based learning,
Virtual Reality (VR), and Augmented
Reality (AR).

Over the past few years, many studies
have been conducted to investigate the
effectiveness of AR technology applications
in the educational field, especially in
helping students with learning difficulties.
The following studies are examples of AR
applications as teaching aids for various
purposes. First, there were studies conducted
to see the suitability and sustainability of
AR applications as an instructional tool
to improve student’s learning outcomes
(e.g., Y. C. Chen, 2019; Hung et al., 2017;

Shieu et al., 2019) and it is potential to
assist laboratory activities or practical skills
(e.g., Bazarov et al., 2017; Herlandy et al.,
2019). In addition, there were also studies
to see if AR applications are effective in
reducing the cognitive load (e.g., Buchner
& Zumbach, 2018; Sambodo et al., 2018),
increasing students’ positive feelings and
other affective domains in learning the
subject matters (e.g., Baloch et al., 2018;
Hanafi et al., 2017; Sambodo et al., 2018).
All these studies displayed positive effects
of AR technology on students’ performance.

About the teaching and learning of

pneumatic systems issues in Malaysian
vocational colleges and the positive impacts
of AR applications on students’ learning,
this study was conducted to establish the
demand and urgency for formulating a
mobile AR-based module for teaching and
learning pneumatic systems. To be specific,
the objectives of this study are:

1. To identify the need to develop a
mobile Augmented Reality module
for teaching and learning pneumatic
systems in Malaysian vocational
colleges.

2. To identify the user interface
designs to be included in the mobile
Augmented Reality module for
teaching and learning the pneumatic
systems in Malaysian vocational
colleges.

3. Toidentify the usability criteria to be
included in the mobile Augmented
Reality module for teaching and
learning the pneumatic systems in
Malaysian vocational colleges.
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Based on the research mentioned above
objectives, we report the results of the
needs analysis study based on the following
research questions:

1. Is it necessary to develop a mobile
Augmented Reality module for
teaching and learning pneumatic
systems in Malaysian vocational
colleges?

2.  What user interface design elements
should be included in the mobile
Augmented Reality module for
teaching and learning pneumatic
systems in Malaysian vocational
colleges?

3. What are the usability criteria for
the mobile Augmented Reality
module for teaching and learning
pneumatic systems in Malaysian
vocational colleges?

LITERATURE REVIEW

An Introduction to Augmented Reality
Technology

AR technology allows real-time interaction
between real-world surroundings and virtual
objects that coexist in the same space
(Azuma, 1997; Klopfer & Sheldon, 2010;
Peddie, 2017). The application of AR was
first introduced in the military, science, and
manufacturing fields before being extended
to other areas over time, including education.
Today, AR technology is available closer-to-
home, to most smartphone users, offering
fun interaction and convenience across
various AR-based applications. In addition,
AR’s applicability spread to other industries
over time, particularly in education.

Various technologies can be used as
instructional tools and have significant
potential to contribute to today’s ever-
changing learning environment. In particular,
the multi-faceted benefits of AR have
outshined several existing technologies.
The primary purpose of Augmented Reality
is to improve and enhance one’s perspective
of their environment by combining sensing,
computer, and display technologies (Olwal,
2009). Having the capacity to develop a
successful and usable AR application will
undoubtedly provide users with numerous
benefits. The possibilities of AR technology
application in education will be discussed
further in the following subtopic.

The Benefits of Using Augmented
Reality Technology in Education

In the education realm, AR enables virtual
object overlay on the real environment for
more effective learning and teaching than
most traditional methods (Ali et al., 2013;
Bazarov et al., 2017). Moreover, students
learning through the AR application can
select skills or concepts they are yet to
master and replay them until learning is
complete (Wong et al., 2020). Besides, they
also get to visualise intangible concepts for
ease of learning (Akcayir & Akgayir, 2017;
Wu et al., 2013) while being prompted
to use metacognitive strategies such as
planning, monitoring, and evaluating for
active learning.

AR applications have been shown to
help students better understand the content,
particularly abstract concepts or hidden
objects, by superimposing 360-degree
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graphics in the natural environment (Arief
et al., 2018; Martin-Gutiérrez et al., 2015;
Yip et al., 2019). Students generally find
it difficult to perceive abstract concepts,
leading to misunderstandings that obstruct
learning (Saidin et al., 2015). Furthermore,
the virtual medium can replace expensive
resources, such as equipment and supplies,
to minimise practical work costs.

Because of its capacity to simplify
learning content, AR technology has also
been easier to understand and use (Y. C.
Chen, 2019; C. H. Chen et al., 2017).
In other words, it is well-accepted and
satisfied by learners due to its ease of usage.
In addition, learners gain better confidence
if they can digest and comprehend the
learning materials with less effort (Chin
etal., 2019).

Furthermore, a study shows that AR-
based teaching materials can help to
improve the learning achievements of high
achievers, but they also help to close the
gap in students’ overall learning abilities
(Zhang et al., 2015). In their study, students’
learning achievements improved in both
high and low-performance groups, with
low-performance students’ results roughly
similar to those in high-performance
groups. Y. C. Chen (2019) reported similar
findings: low-anxiety and high-anxiety
learners performed equally well when
introduced to an AR learning environment,

The Multimedia Learning Design and
Usability

The ability of instructional media to grab
the learners’ attention and deliver the

learning content precisely is critical to
its efficacy. According to Mayer (2009),
integrating multimedia into instructions
entails presenting the resources to learners
and guiding their cognitive processing of
the materials. Towards that end, adequate
planning is critical in designing and
developing effective instructional media
to promote efficient cognitive processing
among students. Therefore, several factors
must be considered when selecting the
optimal visual and auditory design attributes.

Heinich et al. (2002) proposed basic
visual and verbal design concepts. They
suggested four basic visual design concepts
that are acceptable and realistic to follow,
including ensuring legibility, minimising
the effort required to decipher messages,
encouraging active audience involvement
with the message, and focusing attention
on its key points. Students utilising such
instructional materials should be able to
see both texts and visuals on display in this
regard.

The effort required by the students to
interpret and comprehend the messages
being delivered to them should likewise
be minimal. These may include how
the underlying pattern is established in
terms of alignment, shape, and balance,
consistency of the treatment pattern, and
the use of appropriate colour combinations.
The selection of an appealing colour scheme
is critical for increasing students’ active
participation (Heinich et al., 2002).

Verbal or text design is just as important
as that visual design. In developing an
instructional display, the lettering must be
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carefully chosen to properly transmit the
message (Heinich et al., 2002). The size,
spacing, and style of the wordings are also
factors to consider. Aside from that, items
and materials displayed in the media should
be shown in three dimensions to convey
the viewers’ understanding of the subjects.
The 3D digital model stores the geometry,
texture, animation, and scene required in
engineering and teaching subjects (Solmaz
et al., 2021). These 3D interfaces can help
people learn more effectively by allowing
them to quickly and intuitively access larger
volumes of information.

Heinich et al. (2002) also mentioned
the importance of audio in instructional
multimedia design, noting that it is
increasingly used in today’s self-paced
learning. In designing audio, a designer
should use a natural and conversational
voice, as humans respond positively to a
similar voice. In addition, various vocals
should be used to maintain the learners’
interest in what is being said.

A media’s usability is influenced by its
user interface design. Usability is defined
as the usefulness and satisfaction of a
system to help people achieve their goals
by performing task sequences (Zhang &
Walji, 2011). Ko et al. (2013) developed
usability principles for smartphone AR
applications based on the following aspects:
user information, user cognition, user
support, user interaction, and user usage.
Among the most significant elements
included in the five usability aspects are
availability, learnability, responsiveness,
and low physical effort.

Similarly, Sambodo et al. (2019)
assessed an Android-based augmented
reality application covering four aspects
using a comprehensive questionnaire. They
are (1) Device quality, which includes
functionality, interactivity, ease of use, and
interface design; (2) Service quality, which
includes accessibility, personalisation, and
responsiveness; (3) Knowledge quality,
which includes content use and adequacy;
and (4) aspects evaluated in the augmented
reality system.

Ismail et al. (2019) conducted another
study to assess the usability of the generated
teaching kit. A group of experts, including
subject matter experts, and the teaching
representation kit, were involved in this
study. They find that the positive usability
score derived from expert validation
includes a teaching kit that is easy to handle,
beneficial subject content, and useful AR
application content. Therefore, AR’s correct
user interface design and usability should
be thoroughly defined to create and develop
useful AR-based educational media to boost
students’ learning.

METHODS

The needs analysis was conducted
quantitatively involving 13 subject-
matter experts in the pneumatic systems
discipline, who were carefully identified
and selected to provide expert ideas and
opinions in improving the content of the
mobile AR-based module. The sample
selection was based on characteristics
such as being experienced in teaching and
learning pneumatic systems and being
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directly involved in Electronic Technology
Programme curriculum development in
Malaysian vocational colleges. All the
samples selected are subject matter experts
with more than ten years of involvement in
the related field. Ideally, ten to 15 experts
are required for the Delphi Method (Adler
& Ziglio, 1996). However, researchers
believe that only a few experts are sufficient
for such an analysis (Noh et al., 2019).
Ridhuan and Nurulrabihah (2020) argued
that having too many experts may obstruct
the selection of accurate data and cause the
researcher to struggle to moderate the group
effectively. Therefore, a panel of 13 experts
was deemed adequate and appropriate for
conducting the needs analysis following
the Delphi Method. An online meeting
via the Google Meeting platform with the
13 experts was conducted. The researcher
explained the needs analysis study and
the questionnaire to the experts during
the meeting in detail. The questionnaires
were sent to the experts by e-mail. They

Table 1

were given ample time to answer the
questionnaires before returning them to the
researcher at the end of the meeting.

Instrument

The seven-point Likert-type scale
questionnaires were distributed to the
experts to measure their levels of agreement.
The experts stated their levels of agreement
on every item based on the seven following
anchors: “Extremely Disagree,” “Strongly
Disagree,” “Disagree,” “Somewhat Agree,”
“Agree,” “Strongly Agree,” and “Extremely
Agree.” They were built based on the
themes identified; the 49-item questionnaire
incorporated three general themes: the
needs for mobile AR modules, mobile AR
module user interface design, and mobile
AR module usability criteria. Table 1 shows
the themes and the item distribution of the
questionnaire.

Two sets of validation forms, content and
language validation forms, were produced
for instrument validation. Two content and

Themes and items distribution of needs analysis questionnaire

Item

The importance of practical skills in vocational
courses; the importance of adequate training
equipment for optimum practical skills mastery;
the pneumatic system teaching and learning
problem; the smartphone usage in teaching and
learning; and the mobile AR module usage to aid
teaching and learning

Visual design, text design, object and material
display, and audio design

Ease to use, accessibility, responsiveness, use of
the content, user’s cognitive and low physical
effort

Theme Number of Items

The Need for Mobile AR 7
Module

Mobile AR Module User 19
Interface Design

Mobile AR Module Usability 23
Criteria

Total 49
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language experts validated the instrument.
At the end of each structured question,
an open-ended section is provided for the
experts to write additional suggestions. In
addition, a pilot test was done involving ten
lecturers who were not part of the study’s
sample. From the data collected from the
pilot test, Cronbach’s Alpha coefficient was
calculated to determine the reliability of the
questionnaire.

Data Analysis Using the Fuzzy Delphi
Method

Data obtained from the questionnaires were
analysed using the Fuzzy Delphi Method
(FDM) to obtain expert consensus. Each
expert played the role of a respondent,
having recorded their levels of agreement
based on the seven-point Likert scale and
expressed their opinions at the end of the
questionnaire.

The FDM presented two main functions:
triangular fuzzy numbers and defuzzification.
A fuzzy number is a generalisation of a
regular, real number. It refers to a connected
collection of alternative values rather than
a single one, with each possible value
weighing between 0 and 1. The values m1,
m2, and m3 represented fuzzy triangular
numbers, written as (ml, m2, m3), and
used to produce fuzzy scales like the Likert
scale, where numbers were exhibited as odd
numbers. The higher the numbers were in
the fuzzy scale, the greater the accuracy of
the data obtained. The data collected from
this study were transferred to a table to find
the fuzzy values, represented by nl, n2,

n3, and the mean value (m1, m2, m3). The
threshold values (d) were identified not to
exceed 0.2 (£0.2) to reach expert consensus
for every item, while the expert agreement
percentage was greater than 75% (> 75%).
The following formula was applied to
calculate the threshold value (d).

d (‘m.n) = V1/3 [(m;-n,)? +(m,-n,)?
+(m3-n3)2]

Concerning the formula above, if the
threshold value obtained was smaller or
equal to 0.2, it meant that the experts had
reached a mutual agreement, but if the d
value was greater than 0.2, another round
of data collection was needed to ensure the
validity of an item. Apart from the threshold
value, FDM also enabled the process to
determine expert consensus based on
percentage, which must be 75% or more for
each item or the entire construct (Table 2).

Table 2
The level of expert consensus

Score range

. Consensus definition
between quartiles

0.00-1.00 High consensus
1.01 -1.99 Moderate consensus
>2.00 No consensus

Source: Ridhuan and Nurulrabihah (2020)

RESULTS

The findings of this study were divided
into three themes: the need for a mobile
AR module, user interface design, and the
usability of the AR module (Table 3).
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Table 3
The Threshold Value (d) and the Expert Consensus Percentage (%) of the needs analysis for a mobile AR Module
Threshold Expert Consensus Consensus  Fuzzy
No. Theme Value, d Percentage Level Score
. The Need for Mobile AR Module 0.166 89.3% High 0.671
2. Mobile AR Module User Interface Design 0.097 92% High 0.707
Mobile AR Module Usability Criteria 0.077 97.5% High 0.743

The Need for a Mobile Augmented
Reality Module

The theme, measuring the need for a
mobile AR module, was made up of seven
items: the importance of practical skills
in vocational courses like the pneumatic
system; the importance of adequate training
equipment for optimum practical skills
mastery; the pneumatic system teaching
and learning problems; the smartphone
usage in teaching and learning; and the
mobile AR module usage to aid in teaching
and to learn the pneumatic system. The
threshold value (d) for these items was
0.166 < 0.2, while expert consensus was
high at 89.3% (Table 2). Furthermore, all
the items’ fuzzy scores were greater than
a-cut =0.5; thus, all items were accepted.
From the values obtained, all experts
agreed that practical skills and theoretical
knowledge are important components
in vocational courses like pneumatic
systems. Therefore, it was essential to have
sufficient training equipment for students
to master the related practical skills.
Moreover, they agreed that the difficulties
in comprehending complex learning
content and insufficient training equipment
in vocational colleges impeded teaching
practical skills and learning. As a result,
they consented that mobile AR is suitable

to use as a complementary teaching tool,
especially for learning intangible concepts
in vocational colleges with inadequate
pneumatic training equipment to support
the teaching and learning process.

The Mobile Augmented Reality Module

User Interface Design

The mobile AR user interface design theme
consisted of 19 items from the following
elements: visual design, text design, audio
design, and object display. A threshold value
(d) of 0.097 < 0.2 for the items represents
a high level of expert consensus (Table
2). The expert consensus percentage was
92%, indicating that experts agreed with
all the identified mobile AR user interface
design characteristics. In addition, all
19 items’ fuzzy scores were greater than
the a-cut value= of 0.5. The group of
experts recognised that uninterrupted audio,
attractive illustrations, 3D object usage, neat
space and shape, and text font size were
among the top characteristics of mobile AR
user interface design.

The Mobile Augmented Reality Module
Usability Criteria

The mobile AR module usability theme
consisted of 23 items that covered the
following elements: ease of use, accessibility,
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responsiveness, learning content, and
users’ cognitive and physical efforts. The
expert consensus percentage was 97.5%,
displaying high strength levels, while
the threshold value (d) was 0.077 < 0.2.
The highest expert consensus was for the
responsiveness of the mobile AR module,
denoted by such elements as fast response,
high operating speed, easy to stop, revert,
and no delays. Other high levels of expert
consensus were also demonstrated for
items under the learning content element,
such as clear labels and easy language. The
experts also strongly agreed upon the user’s
cognitive-related items, like the consistency
of terms used and the clarity of instructions.

DISCUSSION

This study ascertains that all experts
agree that practical skills and theoretical
knowledge are essential components in
teaching and learning the vocational course
pneumatic systems. The essential practical
skills of pneumatic systems to be acquired
by the learners are designing pneumatic
circuits, selecting appropriate pneumatic
components, installing the pneumatic
circuits, performing functionality tests,
and troubleshooting the pneumatic systems
accordingly.

In vocational colleges, practical
skills training is a prominent feature
of the student learning experience. To
produce a skilled workforce, learning for
technology-based students encompasses
70% practical skills acquisition and the
remainder 30% theoretical knowledge
(Technical and Vocational Education

Division, 2019, 2022). Practical skills
acquisition is a prerequisite in work-
based programmes (Audu et al., 2014; Li
et al., 2017; Okwelle & Ojotule, 2018),
with each skill set mastered distinct to a
respective area of expertise that contributes
to optimum productivity at the workplace
(Ifeanyichukwu et al., 2018). Hands-on
skills allow graduates to operate a range
of equipment and tools, whether operating,
servicing, or maintaining, leading experts
to collectively agree on the importance
of the availability of a comprehensive
range of training equipment in vocational
colleges.

The lack of sufficient pneumatic system
training equipment has led experts to use
smartphones as an alternative for teaching
and learning purposes, such as downloading
simulations and videos. Experts agree that
integrating multimedia instruction, such as
amobile AR module, into teaching is highly
beneficial for vocational students. Herlandy
et al. (2019) point out that AR has the
potential as a virtual laboratory to substitute
practical activities that students cannot
complete due to laboratory equipment
restrictions or challenging demonstrations.
Furthermore, it allows students to access
learning outside classroom hours and a
flexible practicum. In addition, using AR
technology in teaching and learning is cost-
effective (Arief et al., 2018; Diegmann et
al., 2015; Ferrer-Torregrosa et al., 2015).
Purchasing physical training equipment and
materials is usually prohibitively expensive.
A virtual laboratory may also accommodate
more students at once.
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As for the characteristics of the mobile
AR user interface design and its usability,
experts agree on the designs listed with
high consensus levels and grant that the
mobile AR module, when used, must be
responsive; this is in line with suggestions
from several scholars like Diinser et al.
(2007), Ko etal., (2013) and Sambodo et al.,
(2019). Students should not experience long
pauses between commands and responses
(Aadzaar & Widjajanti, 2019; Diinser et
al., 2007). Expert consensus is also high for
items like clear labels and easy language.
According to Nielsen (1993), the language
used in an application should be familiar
to users and not system-oriented phrases.
Diinser et al. (2007) identify several design
principles regarding usability criteria, one of
which is reducing the user’s cognitive load.
Cognitive load stems from users’ interaction
with an overload of instructional activities
that may interfere with completing the
task. Ko et al. (2013) proposed consistency
throughout the module to reduce cognitive
load, with experts strongly agreeing with
the consistency of terms used in modules.

Visual and audio design aspects are
ranked highest among the user interface
design elements. Experts agree that
uninterrupted audio, attractive illustration,
3D object usage, neat space and shape, and
text font size are important characteristics
of the mobile AR module interface to
promote ease of learning. Interpreting and
understanding messages and information
from modules will require minimal
effort, especially with the underlying
pattern established in the multimedia. The

significant factors that affect the underlying
pattern are the alignment of elements,
shape, balance, style, and suitable colour
combinations (Heinich et al., 2002). For
example, to establish this underlying
pattern using alignment, the key elements
of a display are placed in such a way that
they have a clear visual relationship to one
another; viewers spend less time trying to
make sense of what they see and can focus
on understanding the message.

Apart from visual design, verbal or text
design is equally important. In designing
instructional material, it is advisable that the
lettering is selected with much care so that it
will be able to convey a message efficiently
(Heinich et al., 2002). Several characteristics
should be considered, such as style, size, and
spacing, with three-dimensional objects
and interactive displays conveying an idea
more effectively (Heinich et al., 2002).
The lettering style should be consistent
and blend well with the rest of the image.
For explicit informational and instructional
purposes, a plain font style is ideal. The
size of the letters determines legibility. The
lowercase letter should be used to ensure
the best legibility, and capital letters should
be added only where customarily required.
According to the standard rule of thumb,
lowercase letters should be 1/2 inch high for
every 10 feet of distance viewers (Heinich et
al., 2002). Apart from the size of the letters,
the spacing between the lines of the written
material is also significant. As a result, the
vertical space between the lines should be
slightly less than the average height of the
lowercase letter.
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CONCLUSION

The analysis of the data collected from the
study affirmed that experts collectively
agreed that both theoretical knowledge and
practical skills mastery are fundamental in
vocational education to produce a competent
workforce. However, insufficient training
equipment and related tools often impede
practical skills teaching and learning for
vocational courses in the vocational college
workshop. Thus, designing and developing
a mobile AR module is vital to support and
aid vocational college students in mastering
practical skills, especially when vocational
training equipment and tools are not readily
available.

The characteristics of mobile AR make
it suitable for practical skills instruction
through three-dimensional virtual object
overlay onto a real environment. Several
essential elements of the user interface
design and the usability of the mobile
AR module showed high levels of expert
consensus. Therefore, user interface design,
such as visual design, text design, object and
material display, and audio design, should
be considered in designing and developing
mobile AR-based modules. At the same
time, the usability criteria such as ease to
use, accessibility, responsiveness, use of
the content, and user’s cognitive and low
physical effort should be applied to direct
the design and development of a mobile
AR-based module.

For future research, it is recommended
to explore further the main components
and elements that should be included in

the design and development of mobile
AR modules for effective teaching and
learning practical skills, especially for
pneumatic systems. In short, there is an
urgency to produce a mobile AR module for
teaching and learning pneumatic systems
in Malaysian vocational colleges as an
alternative to actual training equipment.
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