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Literary works contain valuable reserves of the values and opinions of the target
society, and the type of reflection of these indicators expresses the cultural attitude
towards that society and, at the same time, the cultural needs. Persian literature, due
to the importance that Iranians have for poctry and prose, and at the same time, the
abundance of poets and writers, has a different effect than other countries. The Persian
books of Iranian teachers are extracts and abstracts of these beliefs and needs, which
are prepared and edited for students. Whether these values are reflected in the books
in question, or to what extent they are reflected, and whether these frequencies meet
the needs of teachers in the second secondary school, considering their age and needs,
is a question that is sought to be answered in this research. We are into it. This
descriptive and analytical research has been carried out using the library method based
on Persian books of second high school. At the end of the research, it was found that
in the review of these books, there was a need to make corrections on parts of these
indicators.
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One of the important functions of stylistics is to study the linguistic features of a
literary genre and its changes through history. These changes, which happen as the
consequences of conversion of the style, cause the features of the genre to develop or
to decline. In its excellent form epic as a literary genre should offer a magnificent
content to the readers through vocabulary, compounds, rhetoric and semantic
structures. Accordingly, the importance of the present study is to determine the criteria
of the epic language and its changes after Shahnameh and from a more precise
perspective it has tried to answer the questions:

1- What are the most important features of the epic poetries in Safavi and Teimuri
eras?

2- What stylistic factors have caused deficiencies of epic language in these works?
This study has been done based on library method , describing and analysing the
material collected, focusing on the two works, Ibn-e¢ Hesam’s Khavarannameh and
Bazel’s Hamleh Heidari, and it comes to the conclusion that in the epic poetries after
Ferdowsi because of the stylistic changes and the impact of individual poets,
unfortunately a number of epic language criteria has been neglected; and the factors
like rhetoric faults, lack of harmony in the music of rthythm and rhyme, the impact of
Arabic language, the influence of colloquial language, unrealistic imaginations and
lyric concepts have made deficiencies in its real language. Meanwhile, some of these
factors are considered to be stylistic features.

Keywords: Sylas tics, Epic Style Language, Epic Poetry, Khavarannameh, Hamleh
Heidari.
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Introduction

The outbreak has had a global impact on various aspects of life. It affected
educational institutions, namely higher education which has tremendously been
disrupted in terms of the teaching and learning process. Consequently, new
modalities have emerged, electronic learning has altered conventional one; novel
maps, eventually, surfaced bringing alternative ways and mechanisms in providing
and receiving knowledge. Therefore, adopting a responsive stance relevant in the
time where high quality research was challenging appeared to be inescapable.

Since most students embraced precarious approaches in doing research, this
implies that they were far from achieving a scholarly done work. In this sense, we
throw our projection on how research intricate or simple was conducted during the
critical context. We identified, therefore, two prominent challenges stemming from
that era’s associated measures, social distancing and mental wellbeing, that both
threatened quality research making. Although, there is a debate about resorting to
alternative mechanisms or ways to apply norms to judge a research work, there is,
however, an informal consensus around the fact that precariousness of methods in
terms of research doing yielded mediocrity and averageness. Likewise, more
consideration should be given in that sense to investigate thoroughly reasons behind
this phenomenon. Eventually, the particularities of the new context spelled the way
university students handled research in general, and thus, generating the full picture
about some schematic shared approaches amongst the population under study. In
other words, the process of learning has not been immune to the viral crisis effects
notably face-to-face interaction, reaching participants, and exchange of research
knowledge as well. In addition to mental health issues that have been adversely
disruptive as well as health worries related to contamination risks. Besides, lack of
constant supervision further exacerbated the overall situation. While this is typically
adequate time to address the problematic of research doing and the constraints
revolving around. In this respect, we start sparking questions that would seed this
paper:

1. To what extent did the pandemic era disrupt the process of conducting
research?

2. Did students cope with the constraining environment? And how was the
quality of the achievement? Therefore, it is hypothesized that:

1. The pandemic has had a detrimental impact on the process of research.

2. It was expected that students would strive with their research projects.

Therefore, a panoply of guidelines have compulsorily been administered to
buffer the outbreak’s impact on university learners. Consequently, many students
made their way home and tried to settle on virtual learning. Additionally, they were
likely to be struggling with their mental wellbeing, as they were concomitantly
experiencing a negative impact of the health crisis on their ability to collect data.
Eventually, the precariousness of the situation transpired huge gaps with regard to
data gathering and analysis, which was further accentuated by a lack in supervisory
support and accompaniment.
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Physical distancing

Physical distancing, also referred to as ‘social distancing’, is a major plan to
reduce the spread of the virus by limiting close contact with others (Galea et al.,
2020; WHO, 2020). While the specific behavioral recommendations for physical
distancing vary from one jurisdiction to another, they often include avoiding group
gatherings and crowded arcas as well as maintaining a minimum when in the
presence of others (Bonell et al. 2020; WHO, 2020). This reality prompted
university students to consider other strategies and install alternative mechanisms
when conducting research. Therefore, the researcher/student is the instrument of
data collection; this implies that the contact with classmates is highly significant in
exchanging knowledge and sharing expertise to optimize research doing process.
Moreover, with regard to positionality of the researcher in relation to population or
group of study (Dwyer & Buckle, 2009) emphasized the notion of contextual
dependency. This explains the crucialness of participants’ exposedness during the
rescarch trail. Likewise, these instances lead to feelings of connectedness (Denzin &
Lincoln, 2018). It is about the relationships people have with each other and their
engagement with the community. Eventually social connection is an integral part of
mental health and wellbeing,

Distance learning

The new measures of physical distancing urged researchers to seck alternative
data-gathering methods that concentrated on virtual interaction and access to the
field via MOODLE platform, beside synchronous category of learning. Similarly,
alternate methods in research guidance were endorsed in response to the outbreak.
For instance, online focus groups using chat or video and interviews were
considered in situations where physical proximity was limited (Dodds & Hess,
2021). In this regard, recent evidence advocates that virtual methods of interaction
alter the relationships between student-instructor or student-student, and this issue,
therefore, is still generating in-depth debate.

Supervision factor

Supervision is an important part of the implementation and improvement of
education. It consists on the evaluation stage through a series of activities to
supervise, check, match, and control all educational activities to conform to the
established plan and the desired results (Rahmah, 2018). Ideally, effective
supervision is carried out through systematic and well-planned stages with
proportional targets (ibid). Effective supervision can help, then, the academic unit to
organize the planned work, so that its implementation runs smoothly and is
completed properly. It means that the supervisory function as a corrective effort via
control process, the controller, thence, focuses on the outcomes, behaviors, and clan
(Han et al. 2019; Kirsch, 1996; Sihag & Rijsdijk, 2019).

In fact, within the folds of supervision lies the psychological support, will, and
determination that the teacher communicates all along the process, beside cognitive
assistance. In this respect, (Goh & Khine, 2002) stated that student perception of
teacher support has been related with greater feelings of school belonging and
greater school engagement and motivation as well as better academic performance.
If the students perceive high teacher support would exhibit higher academic
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achievement as compared to the students perceiving low teacher support. Likewise,
when learners view their teacher as supportive, they report higher levels of interest,
valuing effort, and enjoyment in their schoolwork (Fraser & Fisher, 1982; Midgley
et al, 1989) and greater expectancies for success (Goodenow, 1993). Perceiving the
teacher as supportive is also related positively to asking for help when needed
(Newman & Schwager, 1993). Eventually, this type of support is paramount in
boosting student’s motivation and desire to accomplish a good work scholarly done.
In sum, supervision encompasses both processes heuristic as well as emotional.
Research aim

The current research aims at exploring and reporting the trajectory that master
two students took a path in achieving their research projects, as well as the
experience they may have had with regard to the critical context of the global
pandemic.
Research objectives

1-Firstly, to identify types of research constraints and categorize them.

2-Secondly, find out anomalies and lacks in relation to research trail.

3-Thirdly, rate research projects with respect to quality.
Method
Participants

Master two learners were the core of this research study, a promotion of forty
university students aged from 22-24 years studying at University of Saida, Algeria.
In fact, the choice of the subjects in question was not random, the researcher has
been supervising them during the critical phase of the pandemic, and thus,
witnessing the changes occurring with respect to research undertaking. They had
endured the pandemic years and coped with its biggest challenges. Some of them
have been contaminated twice, in the COVID -19 and Omicron variant too. As a
result no communication medium was under their disposal but electronic, and this in
reaching participants, meeting supervisors, or peer-collaboration. In addition,
observation sessions were scheduled in accordance with the availability of target
populations, and most of the time insufficient. Eventually, the researcher was able to
reach a point culminating to the reality that a mutation happened, i.c., a serious
negative change in handling university tasks. This was an urge to write the present
manuscript, describing those changes.
Instruments &Procedure

The semi-structured questionnaire was dispatched the first week of September
2022. This means that data were collected in person. Taking into account affect
considerations in research, notably interviews, the semi-structured interview was
addressed the same week to five students randomly chosen. It encompassed four
consolidative questions considering face-to-face supervision and classmate-
collaboration. Similarly, the questionnaire afforded a substantial report about how
this population was managing research in the context of the pandemic. It is
important, therefore, to note that the quantitative method appeared to be derisory in
addressing causality in poor performance regarding research undertaking in general.
This ought to be endorsed by a qualitative account portraying circumstances in
which academic tasks have been conducted. Additionally, observation of troubled
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mental health among participants stemming from the stressing conjuncture
complicated the issue of data gathering and exchanging knowledge, meeting
SuUpervisors, or peer-review.
Research findings

Our data suggest nonlinearity of the process of research yielding poor
performance in academic achievement. This implies that mediocrity was the salient
trait of the overall description of project works when it comes to high quality
standards and scholarly done artifacts. Accordingly, there was a consensus among
participants around factors leading to that, which can be classified and summarized
as follows: firstly, lack of supervisors’ constant interaction, due to social distancing
which has been altered by sporadic discussions, and most of the time contending by
electronic feedback. Secondly, reaching populations under study or meeting
classmates for peer-correction or collaboration. Thirdly, amotivation and poor
mental health issues gave birth to the sense of indolence and carelessness.
Results & Discussion

The discussion highlights some of the chief research findings resulting from the
questionnaire and the interview. Therefore, several conclusions can be drawn from
the already mentioned revelations, which were premised, on a correlation between
the three sections of the questionnaire. Those postulate that it was quite challenging
for the majority of the respondents to conduct a research work in the time of the
pandemic, since it was not evident to join participants under health crisis restrictions
regarding gatherings avoidance. Furthermore, it was not easy to meet classmates to
exchange knowledge or do some peer-correction. A priori, the total number of
participants confirmed that they were unconvinced by the quality of the work
achieved. Moreover, lack of supervisory support and face-to-face guidance was
discernable point. This is in line with the first hypothesis assuming that the
pandemic’s consequences might be detrimental on the process of research. The table
below demonstrates in number the above considerations.

Table. 1.  Academic Achievement’s Impediments during the Outbreak

Factor Percentage
Lack of supervisor psycho-cognitive support 50%
Poor mental health 15%
Reaching participants problems 15%
Research misconduct 15%
Time constraints 05%
Total 100%

The table above demonstrates that the teacher support, psychological and
cognitive is a determinant factor for a satisfactory educational return. Mental health
consideration along with student’s self- perception and determination are with
auxiliary importance; this is in line with academic achievement and academic self-
concept notion advocated by (Moller et al, 2009). Roughly, the one third of the
students had expressed their feelings of psychological wellbeing decrease; however,
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they have experienced an increase in anxiety regarding solitude and university
disconnectedness. Similarly, (Richardson et al 2012) studied the significance of
maintaining a correlation between university and the accompanying psychological
data and academic performance. Besides, perplexity surfaced when it comes to
research trail stages and running the risk of accidental distortions and misconduct, as
well as drift threats, which impacted negatively the quality of the final artefacts. This
finding seems to be in congruence with the second hypothesis positing struggled
research path yielding precarious work. To encapsulate what came above, two
hugely disruptive factors had recurrently been evoked in both tools the questionnaire
and interview with regard to research undertaking: Lack of the teacher persistent
accompaniment as well as stress and discomfort. Surprisingly, perhaps the most
appealing answer provided by a minority (04%) was enjoying loneliness: “It was
quite comfortable to work alone..” A variable worth mentioning when evoking
introversion question. Contrastively, students who do not tend to favor isolation
outnumbered (96%) those who like socializing and studying in pairs or groups with
the presence of the teacher. The coming table displays numerically the above data.
Table.2. Extroversion-introversion Types Recapitulative Table

Personality type Respondents’perspectives regarding research handling  Percentage

Extroverted  Appreciate group-exchange; Collaborative approaches adoption 96%

Introverted  Enjoy individual work; Rarely consulting others 04%
Trivialize peer-correction and sharing

Total 100%

The prominent ingredient of school engagement and educational return is the
affective bound between the instructor and the student, which appears to be
paramount in ordinary as well as extraordinary contexts; and this might corroborate
with (Roorda’s et al, 2011) findings stating the influence of affective teacher—
student relationships on students’ school engagement and achievement. In
addition, what seems worth incorporating, are clements fostering keenness and
continuity, despite the challenges arising from the health crisis. The tools elicited a
set of boosting agents summarized as the table shows.

Table.3. Academic Achievement’s Boosting Factors during the Outbreak

Factor Percentage
Supervisor psycho-cognitive support 55%
Mental wellbeing 25%
Participants’ exposedness 15%
Time availability 05%
Total 100%
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Conclusion

This paper has been trying to address causality in relation to mediocrity in
rescarch doing amid the viral crisis amongst master two students. Our analysis
indicates that, the one third of the respondents were experiencing drawbacks of the
outbreak on their ability to reach participants, collect data, and discuss ideas and
findings with classmates. More than the half also identified a negative repercussion
on meeting supervisors for an in-depth correction and feedback, which had been
altered by electronic communication. In addition, almost a third of the subjects
expressed their poor mental health that reflected negatively on research quality.
While around three quarters confessed that they have resorted to research
misconduct to finish on time, otherwise they run the risk of out-time submission.
Overall, the results show that, there is an aggregate of causes ramifying mediocrity
in research work accomplishment; undoubtedly, there may have been certain gaps
around supervision. Eventually, more complex analyses are now required to tease
out the potential long-term effects or aftermath of the sanitary crisis on the coming
generation’s academic success. Ultimately, future generations should be geared-up
to buffer such challenges for better acquaintance.
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The current study is an analysis of Mark. Z. Danielewski's House of Leaves in terms
of quantum cognition. A group of physicists and psychologists introduced the bold
idea of applying abstract principles from quantum theory outside of physics to the
field of human judgment and decision making. Cognitive scientists have long
struggled to form a comprehensive understanding of how humans make judgments
and decisions under conflict and uncertainty. In the light of quantum cognition,
human judgment and decision are not commutative. In this research, the concept of
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Introduction

Cognitive scientists have long struggled to form a comprehensive understanding of
how humans make judgments and decisions under conflict and uncertainty. Decades
of resecarch have seen two approaches crystallize to the surface — heuristic and
rational. The heuristic approach is firmly rooted in Herbert Simon’s notion of
bounded rationality. This approach posits that to make judgments and decisions,
people tend to employ simple heuristics (for example, representativeness, anchoring-
and-adjustment, take-the-best), which may not always seem rational. This can be
viewed as a ‘bottom-up’ inductive process in the sense that humans learn simple ad
hoc rules that can be effective or not depending on the environmental conditions. In
stark contrast, the rational approach is founded on theories of subjective probability
and expected utility. This approach posits that people can derive inferences from the
Bayes rule and decisions from the expected utility rule in a rational manner. This can
be viewed as a ‘top-down’ deductive process, wherein the same basic axioms can be
used to derive inferences and utilities across all environmental conditions. Recently,
a third approach, quantum cognition, has emerged. In common with the heuristic
approach, it assumes that the human decision-maker is subject to bounded
rationality. Moreover, like the rational approach, inferences used for decisions are
derived from basic axioms that define a probability theory. However, the axioms are
different from those employed by the Bayesian approach, and consequently so are
the inferences that are derived from it. This question may come as a surprise to some
readers because, by and large, cognitive scientists have been exposed to a single
probability theory — what we will call classical (more technically, Kolmogorov)
probability theory, on which Bayesian models rest. There are, however, several
viable probability theories upon which to build probabilistic models of cognition.
Quantum cognition is one such alternative that is increasingly gaining attention.
What makes quantum cognition controversial is that its associated probability theory
was developed within the field of quantum physics (Bruza, Wang and Busemeyer,
2015).

Wolpert and Ghahramani's "Bayes rule in perception, action and cognition”
explains the Bayes rule as a framework for making inferences based on uncertain
information. The rule posits that probabilities can represent the degree of belief in
different propositions, and the rules of probability can be used to update beliefs
based on new information. For instance, a doctor may have a prior belief about a
patient having a disease, represented by a real number between 0 and 1, representing
the probability of the event being true. If a positive blood test is given, the doctor
can update their belief about the patient's disease by computing the probability of the
test being positive, denoted as P (A | B). The Bayes theorem provides the rule for
computing this:

P{E|A) P(A4)
P(B)

Here P(B | A) is the probability of observing a positive blood test given that a
patient has the disease (termed the likelihood for A), and P(B) is the normalization
constant which sums up the probability of observing a positive blood test in this

P(4|B) =
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patient under both the possibility that the patient has and doesn’t have (indicated by
Ay the disease:

P(B) = P(B|A) P(A) + P(B|A) P(A)

In its most general sense, there is nothing mystical about Bayes rule, it is simply
a consistency relationship between probabilities that can be derived
straightforwardly. For any two events A and B we can ask what is the probability
that both events occur, which is written as P (A, B) where the comma is shorthand
for “and”. This can be written in two alternative forms, that is the probability of one
of the events happening, ¢.g. P (A), multiplied by the probability of the second event
happening given that the first has happened P (B |A). This gives three expressions
which are all identical: P (A, B)=P (A|B) P (B)=P (B | A) P (A). By discarding
the left-hand term and dividing both the others by P (B) gives Bayes rule as above.
Although the form of Bayes rule may be intuitive, its implications are extensive and
often counter-intuitive (2004).

If we relabel A as the “state of the world” and B as “sensory input”, then Bayes
rule becomes applicable to the brain:

Likelihood Prior

Posterior |
' - |—

P(sensory input|state) P{state)

P(state|sensoryinput) = -
( | yinput) P(sensory input)

The state of the world can be estimated using sensory inputs, such as location of
limbs, visual object identity, or poker opponent bluffing. The Bayes rule can be used
to estimate the probability of different states given sensory input. The probability of
a state is expressed as P(state), reflecting our prior belief in the state before receiving
sensory information. These beliefs can be learned through experience. Once sensory
input is received, we can update our beliefs using the Bayes rule. The likelihood of
the state, or the probability of the sensory input given the hypothesized state, is
calculated as P(sensoryinput | state). This reflects the probability of receiving the
current visual input given a polar bear or a white van. By multiplying the prior by
the likelihood and normalizing, we can estimate the posterior of the state, which
becomes our new prior belief and can be further updated based on new sensory
input.

Bayesian models are used to model our cognitive ability to learn concepts.
Wolpert and Gharamani provide an example of a number game where a new number
is asked to belong to a set of numbers. By defining a prior over possible ways to
generate the set, such as odd numbers, primes, perfect squares, and intervals, and
combining this with the likelihood of observing data under each hypotheses, the
posterior can be generated. This Bayesian formulation allows for the prediction of
complex patterns of human behavior in the number game and can be applied to other
forms of human reasoning, such as determining casual relationships. This approach
can be applied to various forms of reasoning.

Schrodinger came up with an experiment intended to show probability in
quantum physics. In Schrodinger’s cat experiment, Schrodinger hypothesized a
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radioactive particle that has a 50 percent chance of decaying within an hour. He
proposed that you place the radioactive material within a closed box next to a Geiger
counter that would detect the radiation. When the Geiger counter detects the
radiation from the decay, it will break a glass of poison gas. In addition, inside the
box is a cat. If the glass breaks, the cat dies (Andrew Zimmerman Jones and
Robbins, 2010). According to Born’s interpretation of the wave function, after an
hour the atom is in a quantum state where it is both decayed and not decayed — fifty
percent chance of each result. This means the Geiger counter is in a state where it’s
both triggered and not triggered. The glass containing poison gas is both broken and
not broken. The cat is both dead and alive. This may sound absurd, but it’s the
logical extension of the particle being both decayed and not decayed. Schrodinger
believed that quantum physics could not describe such an insane world, but that the
cat had to be cither completely alive or completely dead even before the box is
opened and observed (Andrew Zimmerman Jones and Robbins, 2010). After the box
is opened, according to this interpretation, the cat’s state becomes well defined one
way or the other, but in the absence of measurement, it is in both states. Though
Schrodinger’s cat experiment was created to oppose this interpretation of quantum
mechanics, it has become the most dramatic example used to illustrate the strange
quantum nature of reality (Andrew Zimmerman Jones and Robbins, 2010).

Twenty years ago, a group of physicists and psychologists introduced the bold
idea of applying abstract principles from quantum theory outside of physics to the
field of human judgment and decision making. This new framework does not rely on
the assumption that the brain is some type of quantum computer, and instead, it uses
a probabilistic formulation borrowed from quantum theory that involves non-
commutative algebraic principles. This new field, called quantum cognition, has
proved to be able to account for puzzling behavioral phenomena that are found in
studies of a variety of human judgments and decisions including violations of the
“rational” principles of decision making, conjunction and disjunction probability
judgment errors, over- and under-extension errors in conceptual combinations,
ambiguous concept, order effects on probabilistic inference, interference of
categorization on decision making, attitude question order effects and other puzzling
results from decision research. In short, quantum models of judgment and decision
have made impressive progress in organizing and accounting for a wide range of
puzzling findings using a common set of principles (Busemeyer et al.).

The purpose of this research is to investigate quantum cognition in
Danielewski’s novel, House of Leaves. One of the prominent postmodernist writers
is Mark Z. Danielewski (5 March 1966). He is the author of the award-winning and
bestselling novel House of Leaves (2000), the novella The Fifty-Year Sword (2005),
and National Book Award Finalist Only Revolutions (2006). House of Leaves,
Danielewski’s first novel, won numerous awards and this novel is characterized by
complicated, multi-layered typographical variations, or page layouts. Sometimes
known as visual writing, the typographical variation corresponds directly to the
physical space of the events in the fictional world as well as the physical space of
the page and the reader.
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Quantum physics looks at the world with ambiguity. Cognitive quantum exists
naturally in the human mind. Sometimes people think they are unsure about
something or have a vague feeling about their choices. Our brains cannot store
everything, therefore it decisions based on limited information. When the reader
study House of Leaves, he or she is confronted with fragmented and ambiguous
events, thus these scattered events create many possibilities in the reader's mind. The
reader does not have a clear attitude towards the narrative of the story. Quantum
cognition refers to situations in which human beings are mentally confused. The
purpose of this research is to read House of Leaves in the light of quantum cognition
in order to study the mind of the reader during the irregular events of this novel. In
this study, the probabilities that arose in the minds of readers and talked about in
various studies were examined. The reader has doubt about the events of the story
and in his or her mind is involved with probabilities, but in any case, he or she has to
think about all of them and finally finds a clear answer. Although quantum physics
is not very tangible about describing a particle, it is quite understandable for
describing mental ambiguities in routine life. In this interdisciplinary research, the
rescarcher wants to bridge the gap between physics and literature, which leads to the
quantum behavior of the reader’s mind.

New research shows that quantum cognition allows humans to make decisions in
the face of uncertainty. Two influential people in the quantum cognition field are
Peter D. Bruza (1962-) and Jerome R. Busemeyer (1950-). Busemeyer is a Professor
in the Department of Psychological and Brain Sciences at Indiana University,
Bloomington, USA. His research includes mathematical models of learning and
decision making, and he has formulated a dynamic theory of human decision making
called decision field theory. Professor Busemeyer has published over 100 articles in
cognitive and decision science journals, including Psychological Review, and was
Chief Editor of the Journal of Mathematical Psychology from 2005 to 2010
(Busemeyer and Bruza, 2012).

Bruza is a Professor in the Faculty of Science and Technology at the Queensland
University of Technology, Brisbane, Australia. His research intersects information
retrieval, cognitive science, and applied logic. He is a pioneer and co-instigator of
the field of quantum interaction (QI) and serves on the steering committee of the
quantum interaction symposia. Professor Bruza also serves on the editorial boards of
Information Retrieval, Journal of Applied Logic, The Logic Journal of the IGPL,
and the “Information Science and Knowledge Management” book scries
(Busemeyer and Bruza, 2012).

Based on the rescarcher’s studies, it is realized that there had not been a
conversation between literature and physics. The researcher has an interdisciplinary
look at the postmodern novel, House of Leaves. The main novelty of this study is its
literary methodology which uses the concept of modern physics to analyze the
novel.

Research Questions

The researcher tries to answer the following questions under the light of quantum
cognition:

1. To what extent has modern physics affected literature?
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2. What are the roles of quantum cognition and human judgment in House of
Leaves?
3. Are the possibilities discussed by the users on the House of Leave’s forum
correct?
Order Effects Are Responsible for Creating Uncertainty in the Reader’s
Judgment

It was the mathematician Neumann who axiomatized quantum theory in the
1930s. Regarding these axioms, he stated: “The set theoretical situation of logics is
replaced by the machinery of projective geometry, which in itself is quite simple.”
He was referring to the fact that the logic underlying classical probability theory is
prescribed by Boolean algebra because of its set-theoretic foundation. The
associated Boolean logic implies that events can always be combined (for example,
via logical conjunction). The consequence, however, is that logical conjunction is
commutative, and expressing the combined event ‘A and B’ is, therefore, the same
as stating ‘B and A’. In other words, the order of events does not matter. By
contrast, inherent in von Neumann’s ‘machinery of projective geometry’ is non-
commutativity: the sequence of events ‘A and B’ is not necessarily the same as the
sequence ‘B and A’ (Bruza, Wang and Busemeyer, 2015).

This example highlights the fact that human judgment is not necessarily
commutative. To account for this non-commutativity, a classical model needs to
include the sequence of cvaluations as part of the description of the event, for
example, ‘A and B’ and ‘A before B’, (Bruza, Wang and Busemeyer, 2015).

Order effects are pervasive in human cognition, such as in attitude judgments,
inferences, and causal reasoning. An interesting example is the results of a 1997 poll
in the United States concerning public opinions on the characters of Bill Clinton and
Al Gore. Half of 1002 nationally sampled respondents were asked: “Do you
generally think Bill Clinton is honest and trustworthy?” Subsequently, they were
asked the same question about Al Gore. The other half of respondents answered
exactly the same questions but in the opposite order. The results exhibited a striking
order effect: the proportion saying ‘yes’ to both questions significantly increased
when Gore was judged first (Bruza, Wang and Busemeyer, 2015).

Order effects are also responsible for introducing uncertainty into a person’s
judgments. If the first question A produces an answer that creates a definite state
with respect to that question, the state created by A may be indefinite with respect to
a different question B. Consider the following consumer choice example. Suppose a
man is considering the purchase of a new car and two different brands are in
contention: a BMW versus a Cadillac. If he directly asks himself what he prefers, he
definitely answers with the BMW. But if he first asks himself what his wife prefers
(she definitely wants the Cadillac) and subsequently asks himself what he prefers
(after taking on his wife’s perspective), then he becomes uncertain about his own
preference (Busemeyer and Bruza 2012). In this example, the question about his
wife’s preference disturbs and creates uncertainty about his own preference. Thus, it
may be impossible to be in a definite state with respect to two different questions,
because a definite state (technically speaking an eigenstate) for one is an indefinite
state (superposition) (Busemeyer and Bruza, 2012).
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House of Leaves is often described as a postmodern novel because it presents “a
denial of order” and a “highly fragmented” world (Postmodern). Postmodernism is
related to deconstruction in that it builds on previous understandings of literature
while simultancously challenging those ideas (Throgmorton, 2009).

Both postmodernism and deconstruction reject the idea of clear-cut meaning and
understanding and instead see the world as vastly complex and fragmented. Like the
postmodern novel that it is, House of Leaves attempts to show this complexity of the
world. The postmodern view sees life as not always explainable or even
understandable, and this novel also presents an inexplicable and incomprehensible
story. It makes no attempts to offer any conclusions or resolutions, but instead forces
readers to accept and be affected by its fragmented and chaotic world. By presenting
a completely unpredictable and constantly changing world, this novel also depicts
the postmodern world in which we live (Throgmorton, 2009).

The order effects of measurements are not unique to physics. The order in which
questions are asked has long been shown to influence human judgments in social
and behavioral research (Wang and Busemeyer, 2013).

The researcher applies quantum probability theory to the reader’s judgment.
Human judgments display order effects. Because of House of Leaves’ fragmented
plot, the judgment of the reader from the reading of the order of the events in the
form of A, B, C, etc. is changed to the reading in the form of Z, Y, X, etc.

There are many gaps in the narrative that create questions about incidents for the
reader. The subsequent question must be cvaluated based upon the updated
knowledge of the reader, which has been changed by the answer to the preceding
question. After updating the knowledge of the reader about characters and events,
the probabilistic responses to the next question change. This means that during
reading the novel, we experience many probabilities that lead to creating
uncertainties and parallel universes. At the end of the novel, fragmented events
connect and present a new reality to the reader. In fact, we have a completely new
story and new information at the end of the novel that if the reader knows before,
can influence the reader’s judgment on the events. Therefore, we face the non-
commutativity novel like a quantum system. Non-commutativity in the novel
changes the consequences of our decisions for filling the gaps.

At first glance, incidents in House of Leaves appear very strange to the reader.
The labyrinth that changes the mental state of people and makes them mad, is
unbelievable in real life. So, the reader uses imagination to justify this phenomenon
in this fiction. If we look to fragmented parts in reverse order, every strange incident
will harmonize with real life. When the reader finishes reading the novel, the new
information in the appendix adds to the reader’s knowledge; therefore, his or her
judgment about the relationship among the characters alters.

This novel in reverse is a remedy for Johnny Truant and is a farewell for the
Navidson family. As we read the novel chronologically, we find out Johnny
becomes increasingly involved in the plot of The Navidson Record and eventually
develops extreme paranoia. As far as we can tell from the abrupt end of his narrative
in chapter XXJ, the house manages to consume him as well (Throgmorton, 2009).
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It seems that he has symptoms of bipolar disorder. Bipolar disorder, formerly
called manic depression, is a mental health condition that causes extreme mood
swings that include emotional highs (mania or hypomania) and lows (depression).
The uncertainty principle exists in bipolar people. When they become depressed,
they may feel sad or hopeless and lose interest or pleasure in most activities. When
their mood shifts to mania or hypomania (less extreme than mania), they may feel
euphoric, full of energy or unusually irritable. These mood swings can affect sleep,
energy, activity, judgment, behavior and the ability to think clearly (Mayo Clinic,
2021).

When Johnny Truant is in the phase of depression, he stops bathing, rarely cats,
stops going to work, and distances himself from essentially everyone. And when he
is in the mania phase, he goes out with his friends, drinks a lot, meets many girls and
has sex with them. In the chronological order of the novel, the uncertainty principle
is obvious in this character. He has dual behavior like particles in physics. On the
contrary, reading the novel in reverse shows Johnny’s past through Pelafina Lievre’s
letters. This information helps the reader understand Johnny’s subconscious mind
and the beast inside of his head.

The link between Zampano and Johnny’s mother can find in Zampano’s poem
and Pelafina’s letter. In Zampano’s poem, “That Place™, is found a reference to
“summer love 1 and rootbeer” (Danielewski, 2000). Here Zampano describes a
summer in which “some children went down to that place / and they never came
back” (Danielewski, 2000). Just a few pages later, in the Whalestoe letters, Pelafina
gives Johnny this exhortation: “May your summer be full of rootbeer, joy, and play”
(Throgmorton, 2009).

Another instance of this strange repetition appears early in House of Leaves.
Zampano writes: “Echo, however, rejects his amorous offers and Pan, being the god
of civility and restraint, tears her to pisces, burying all of her except her voice”
(Danielewski, 2000). In another one of Pelafina’s letters, she tells Johnny, “To
endure over two months without a word and then with the first words learn such
terrible news tore me to pisces” (Danielewski, 2000). This misspelling of “pieces” in
a variant of the phrase “to tear to pieces” secems unlikely to have happened by
chance. Instead, they appear to be hinting at some mysterious connection between
Pelafina and Zampano. Just as Eros and Aphrodite escaped death together by
transforming themselves into two fish, so perhaps Pelafina and Zampano shared
some past experiences unknown to readers (Throgmorton, 2009).

Hayles makes further observations about Johnny’s encounter with the beast in
her piece, Remediation in House of Leaves. Hayles said in one scene Johnny
proceeds to spill black ink on himself, then anxiously explains, — I am doused in
black ink [...] and the floor is black, and — have you anticipated this or should I be
more explicit? — jet on jet; for a blinding instant I have watched my hands vanish, in
fact, all of me has vanished, one hell of a disappearing act too, the already foreseen
dissolution of the self, contrast, slipping into oblivion (Scarano and Krause, 2011).

When Johnny looks at his reflection in the ink tray, he sees, —I am not gone, not
quite. My face has been splattered with purple, as have my arms, granting contrast,
and thus defining me, marking me, and at least for the moment, preserving me.
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Hayles insightfully points out that this purple matches the nail polish that his mother
wore while strangling him, — marking him in a complex act of inscription that here
merges with the purple and black ink to form overdetermined double writing that
operates simultancously to negate and assert, obliterate and create, erase and mark.
In other words, the ink that Johnny spills on his person both negates and affirms his
existence: it simultaneously defines and destroys him. Johnny exists only through
reflection, and he is destroyed by the very reflective consciousness that so defines
him (Scarano and Krause, 2011).

Hayles points out that, once escaping the storeroom, — a client in the shop later
calls attention to the long bloody scratch on the back of his [Johnny’s] neck.
However, she notes that other details that Johnny offered during the encounter,
including soiling his pants, prove untrue, and, — the scratch that remains the only
verifiable evidence of the encounter recalls the half-moon cuts his mother left on his
neck when she tried to strangle him at age seven. The dance between presence and
absence that permeates House of Leaves is extremely powerful at this juncture — as
Hayles explains, it is unclear to the reader whether the scratch is an actual scar left
by Pelafina’s attack, a fresh wound incurred in the fray of Johnny’s disorientation,
or, despite sceming impossibility, a mark left by the beast. One thing that Hayles
does not explicitly state, however, is more certain: there is a direct connection
between Johnny’s history and experiences with his mother and the only physical
mark left on him by the beast (Scarano and Krause, 2011).

Hayles’s explanation shows why Johnny and Lude see a long animal scratch
around Zampano’s body while the old man has no scratches on his body. Zampano’s
corpse awakes Johnny’s subconscious mind when he was about to die and
experience death as his mother tries to strangle him. Therefore, the labyrinth and the
beast that engage the reader’s mind about its ontological presence, are related to his
past.

This question rises why Lude sees scratch marks near Zampano’s body while he
did not experience such a childhood. One probability is that he is an illusion from
Johnny’s mind because he uses drugs in this case, Lude deludes the reader and there
is the uncertainty principle in Lude’s story. He either can be real or unreal. Another
probability of the presence of Lude is that he represents Johnny’s desire.

Lude could be a homonym for “lewd,” meaning crude or offensive in a sexual
manner. “Lude” is also a word that refers to a drug: Quaaludes, most often appearing
as Methaqualone, are a depressant sedative type drug. Also, one more important
definition appears in the Oxford English Dictionary — “Lude” is from the Latin root
“lud-us” which means “play,” and the second definition of Lude is listed as “a
game.” So, Lude’s name is signifying to readers the nature of Johnny Truant and
Lude’s relationship — a relationship based on playing and games, most often
playing with drugs and “lewd” behavior (Noah, 2012).

Danielewski by using an illusory character in the story wants to show us
Johnny’s pain. He suffers from being abandoned by his mother and being raised by
the foster system. His hallucination and using drugs send out the signals for the
reader to discover why Johnny suffers from mental illness.
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As it is stated, reading the novel in reverse is a remedy for Johnny and his dual
behavior is justified by the reader. As the reader continues his or her reading in
reverse, he or she finds out although Johnny his hallucination goes on to some
chapters after the beginning, Lude is dead in his mind and the end, his mental health
becomes better and compromises with his past. He can find a job in the tattoo shop
and rent an apartment. Gradually, he becomes less obsessed with The Navidson
Record and eventually becomes a normal person.

Leaves in the title of this novel are derived from the verb “to leave”. Johnny’s
father dies and leaves him and also his mother leaves him. All the explorers leave
cach other. The house causes people to leave their senses, reality leaves and the
impossible happens in the end, the Navidson family leaves the house.

Karen, Will Navidson’s partner, seems to be extremely insecure regarding her
relationship with Will, but at the end of the story, she is reunited with Navidson after
she conquers her claustrophobia and saves him from the labyrinth. In fact, the
uncertainty principle is in the title of the novel. Although the book is about
“leaving”, Will and Karen recover their relationship and try to put the past behind.
But as it is mentioned, the novel in reverse is a farewell for the Navidson family.

The beginning of the story starts with the marriage of Karen and Will. They
move to the new house from New York. This house awakes their subconscious mind
because it is dark and has a narrow hallway both of them live there in fear. Karen is
claustrophobic and afraid of the dark.

Karen’s uprising is not pleasant. Her stepfather rapes her and her sister and Will
are raised by an alcoholic father who eventually and their mother leaves them at an
carly age. He cannot sleep and cat food. Karen reveals her true love for Will.
Although she suffers from her fear and her memories from the past, she helps him
several times and saves him from death. Karen insists on moving from the house,
but Will rejects her request. The situation is getting worse. Both of them for
escaping from their fear, involve themselves in their work and be separated from
each other. Examining the novel in reverse shows that quantum system event ‘A and
B’ is not the same as stating ‘B and A’. In other words, the order of the events is
very important and it influences on human judgment.

Conjunction Fallacy in House of Leaves

Conjunction fallacy shows that the probability of an event A can never be less
than the probability of the conjunction of A with another event: p (A) > p (A N B).
It relies on models exploiting the mathematics of quantum mechanics.

The famous Linda problem shows conjunction fallacy in a short story describing
a hypothetical person, Linda. Linda is 31 years old, single, outspoken, and very
bright. She majored in philosophy. As a student, she was deeply concerned with
issues of discrimination and social justice and also participated in anti-nuclear
demonstrations. Which of the following is more probable? (a) Landa is a bank teller,
(b) Linda is a bank teller and is active in the feminist movement (Wang and
Busemeyer, 2013).

According to classical probability theory, the probability of the conjunction of
events (b) can never exceed the probability of one of its constituent events (a).
However, many studies have robustly shown that human participants consistently
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rate option (b) as being more probable than (a), participants read a description of a
liberal female college student named Linda and are asked to judge the probability of
a series of statements about her after she graduated. This extensively studied
experimental paradigm has shown that human participants consistently rate the
probability of the conjunction (being a feminist and bank teller) to be greater than
that of its constituent event (See Fig.3.1). This probability judgment error is so
robust that it has been named the conjunction fallacy, and was originally explained
by the representativeness heuristic (Bruza et al., 2014).

bank teller

Fig.3.1. Conjunction fallacy. The probability of two events occurring together

(in “conjunction”) is always less than the probability of either one occurring alone.

The researcher is chosen three probable scenarios from House of Leaves’ forum
which the users of the website predict are possible for this novel. For applying the
Linda problem to the scenarios, it is considered one condition for each problem to
predict the probability of occurrence.

First scenario: Pelafina is the author of House of Leaves because of the Dante
font. Pelafina’s font in her letters is Dante and it can be matched with the title page
(MZD Forums, n.d.). Danielewski by choosing Dante font wants to send signals to
the reader that Pelafina is the author of House of Leaves (See Fig.3.2).

the author
of the novel
is the one
who writcs
in the
Dante font

the
author of
the novel

writing in
the Dante
font

Fig.3.2. Venn diagram for the first scenario
As the diagram shows, when two events can occur separately or together, the
conjunction, where they overlap, cannot be more likely than the likelihood of ecither
one of the two individual events. However, people forget this and ascribe a higher
likelihood of combined events, erroneously associating representativeness of events
with higher probability (Diaz and Batanero, 2009). So, it is unlikely to occur that
Pelafina is considered as the author.

87



Language Art, 9(1): pp.77-92 o ) o )les 4 0,90 3k 20 dnliliad AA

Second scenario: Pelafina is the author of House of Leaves because the whole
plot comes from the schizophrenic brain (See Fig.¥.3). The entire book has so many
exact phrases that are repeated by different characters so according to me, there is no
question the whole story should be a schizophrenic brain creation. All the names, for
example, Lude, Leeder, Hook, Thumper, etc. are literally describing what those
people do. Lude is a lewd character. Thumper is a prostitute. If you read the thread
about names you will find a lot of names are literally describing the person who
bears that name or something they have done in the book. This is a sign that these
people are imaginary and were created by a schizo. Chad seems to be a younger
version of Gdansk man because they both are always angry and chad wants to be an
architect and Gdansk man is apparently working on a construction site. This is a
perfect example of the limitations of a schizophrenic person’s ability to create
distinct personalities. That is why a lot of the characters resemble each other and
their inner fears and issues are similar. They have all been created by the same
person (MZD Forums, n.d.).

oo ailere the author of the Suffering fro

novel has _— h 5
of the schizophrenic schizophrenia

novel mind

Fig.3.3. Venn diagram for the second scenario

Conditional probability is defined as the likelihood of an event or outcome
occurring, based on the occurrence of a previous event or outcome. As it is shown in
the diagram, the likelihood of each event is more than the intersection of two events.
Therefore, the probability of occurrence in the second scenario is low.

Third scenario: Karen is the author of House of Leaves because of her writing in
her journal in The Navidson Record. Karen spends the rest of her day writing in a
journal. ... There is ample footage of her hard at work at this task, filling page after
page ... Though she eventually uses up the entire volume, not one word is ever
visible in The Navidson Record. To this day the contents of her journal remain a
mystery. (MZD Forums, n.d.).
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the author writing a
the of the novel journal
author of writes a about
the novel journal living in

about living the house

in the house

Fig.3.4. Venn diagram for the third scenario

According to quantum cognition, a key to explaining the conjunction fallacy is
the incompatibility between events (Bruza et al., 2014). In these scenarios, the
reader must be uncertain about the event and he or she must suspend between the
two states. The users of the forum judge two events that can occur together. In the
first scenario, they are uncertain about two cvents and eventually they predict
Pelafina is the writer of House of Leaves. In the second scenario, the users predict
Pelafina is the author because she was in a mental institution and the events of the
novel are similar to the schizophrenic mind. At first glance, it is a logical prediction,
but quantum probability shows us something else. In the third scenario, the users
expect Karen is the author of the novel because it is mentioned she writes her time in
the house. The reader becomes suspect that he or she reads Karen’s mind, but the
quantum probability shows the probability of occurrence of this event is lower than
considering Karen as a character who just writes about herself in the house.
The conjunction fallacy occurs when people judge the probability of a conjunction P
(AAB)to be greater than one or other constituent probabilities P(A) or P(B),
contrary to the requirements of probability theory. In cases where A causes B, the
quantum probability model predicts that the conjunction fallacy should only occur
for constituent B and not for constituent A. Experimental results show that the
fallacy occurs equally for both, contrary to the quantum probability prediction.
These results suggest that people’s probability estimates do not follow quantum
probability theory (Costello, Watts and Fisher, 2018).

Conclusions

This study was an interdisciplinary research which analyzed House of Leaves in
the light of modern physics. It showed the new scientific discoveries in the twentieth
century have indirectly affected literature. In parallel to modern physics, postmodern
literature was developed and these two different fields of study met each other and
their characteristics overlapped.

Quantum cognition dealt with how people made judgments and decisions under
the uncertainty principle. The sequence of events had a key role in quantum
cognition; this means that event “A and B’ was not the same as the event ‘B and A’.
The researcher studied the novel in reverse to show that House of Leaves had a
quantum nature. The researcher used other articles and theses to show other
researchers unknowingly had quantum look to the novel. The views that other
researchers had in the novel were understood only in reverse look. Events in the
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reading process had different meanings when the reader put the fragmented events
together at the end of the story.

Conjunction fallacy was used in quantum mechanics to predict the probability of
an event with one or more conditions. The researcher used probabilities which the
users in House of Leaves’ forum predict. Three scenarios were taken and studied
under the light of conjunction fallacy. The result was that people’s probability
estimates did not follow quantum theory, so their predictions for the novel were
wrong.
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This research paper presents a comprehensive review of previous studies examining
the impact of e-learning on the academic performance of students with learning
disabilities. Drawing upon a robust body of research, we investigate the theoretical
foundations of e-learning, its methodological nuances, and its potential to address
specific learning disabilities. Previous studies have consistently demonstrated the
adaptability and inclusivity of e-learning, showcasing its ability to cater to diverse
learning needs. Through empirical evidence, we illuminate the positive outcomes of
e-learning interventions, including enhanced academic performance, increased
motivation, and improved self-confidence among students with learning disabilities.
This synthesis of previous research underscores the transformative potential of e-
learning in revolutionizing education for this demographic, fostering inclusivity, and
advancing equity in learning environments.
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Introduction

In the realm of contemporary education, the integration of technology has
catalyzed a paradigm shift in pedagogical approaches. Among the various
educational technologies, E-Learning, defined as the utilization of electronic devices
and digital resources for educational purposes, has emerged as a transformative
force in academia (Hew & Cheung, 2014).

The adoption of E-Learning platforms and resources has not only democratized
education but has also presented a unique opportunity to address the educational
needs of diverse learner populations. One such group that stands to benefit
significantly from E-Learning is students with learning disabilities (LDs).

Students with learning disabilities represent a heterogeneous group of individuals
who exhibit difficulties in acquiring, organizing, and applying information, often
resulting in academic underachievement (Hallahan & Kauffman, 2012).

Historically, this demographic has faced numerous challenges within traditional
educational settings. However, the advent of E-Learning has introduced a promising
avenue to address these challenges and potentially enhance the academic
performance of students with LDs.

This review aims to comprehensively examine and synthesize the existing body
of research on the impact of E-Learning interventions on the academic performance
of students with learning disabilities. It delves into the mechanisms through which
E-Learning may facilitate learning for this population, the key factors that influence
its effectiveness, and the potential benefits it offers in terms of improving academic
outcomes.

The significance of this review stems from the pressing need to bridge the
academic achievement gap that persists among students with LDs. According to the
National Center for Learning Disabilities (2018), only 17% of students with LDs are
proficient in reading and mathematics, compared to 50% of their peers without
disabilities. This glaring disparity underscores the urgency of exploring innovative
approaches like E-Learning to empower students with LDs to reach their full
academic potential.

As we delve into this review, it is crucial to consider the multifaceted nature of
learning disabilities and the diverse landscape of E-Learning interventions. The
findings from this synthesis will not only provide insights into the current state of
research in this domain but also offer educators, policymakers, and stakeholders a
nuanced understanding of the potential benefits and challenges associated with
implementing E-Learning for students with LDs. Ultimately, the aim is to contribute
to evidence-based practices that can transform the educational experiences and
outcomes of this often marginalized population.

First: E-learning

Understanding e-learning:

The rapid development of information technology and modern communication
has led to the widespread use of e-learning, resulting in improved educational levels
in various forms. E-learning, defined as the use of electronic technologies to
facilitate learning, has witnessed a remarkable transformation over the past few
decades (Alanazi, Almulla, & Khasawneh, 2023). From its inception as a simple
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online resource to its current state as a complex, multifaceted educational ecosystem,
e-learning has become an integral part of contemporary education (Ally, 2004).
Theoretical Foundations of E-Learning

Constructivist Learning Theories

E-learning often draws from constructivist learning theories (Jonassen, 1991).
These theories posit that learners actively construct knowledge by engaging with
content and experiences. (Alanazi, Almulla, & Khasawneh, 2023) E-learning
platforms facilitate this process by providing interactive and immersive learning
environments (Garrison & Anderson, 2003).

Connectivism

Connectivism (Siemens, 2005) is another theoretical framework relevant to e-
learning. It emphasizes the importance of networked learning and the role of
technology in connecting learners to a vast pool of resources and communities.
Social media, online forums, and collaborative tools are integral components of this
theory (Downes, 2012).
Methodologies in E-Learning

Asynchronous vs. Synchronous Learning

E-learning can be categorized into asynchronous and synchronous modes.
Asynchronous learning allows learners to access content at their own pace, while
synchronous learning involves real-time interactions with instructors and peers
(Means et al., 2013). The choice of methodology depends on the educational
objectives and learner preferences.

Blended Learning

Blended learning combines traditional classroom instruction with e-learning
elements (Graham, 2006). This approach offers flexibility and personalization while
retaining the benefits of face-to-face interaction.
Impacts of E-Learning

Accessibility and Inclusivity

E-learning has the potential to make education more accessible to diverse
populations, including individuals with physical disabilities and those in remote
arcas (Guri-Rosenblit, 2005). However, it also raises concerns about the digital
divide (Warschauer & Matuchniak, 2010).

Learner Engagement and Motivation

Interactive multimedia and gamification elements in e-learning can enhance
learner engagement and motivation (Beckett, 2023; Deterding et al., 2011).
Tailoring content to individual learning styles can further promote engagement.

Global Reach

E-learning transcends geographical boundaries, enabling educational institutions
to reach a global audience (Altbach & de Wit, 2019). This internationalization of
education has profound implications for cultural exchange and knowledge
dissemination.
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Emerging Technologies in E-Learning

Artificial Intelligence (AI)

Al-driven adaptive learning platforms can personalize instruction by analyzing
learner data and adjusting content accordingly (Kizilcec et al., 2017). This
technology holds the potential to revolutionize e-learning.

Virtual Reality (VR) and Augmented Reality (AR)

VR and AR technologies offer immersive learning experiences, particularly in
fields such as healthcare and engineering (Wu et al., 2020). They provide
opportunities for hands-on training and simulations.

E-learning has evolved into a dynamic educational paradigm that draws from
various theoretical frameworks and methodologies. Its impacts on accessibility,
engagement, and global reach are significant, while emerging technologies continue
to reshape its landscape.

Second: Learning disabilities

Understanding Learning Disabilities:

Learning disabilities (LDs) are a diverse group of ncurodevelopmental
disorders that significantly impact an individual's ability to acquire, retain, and apply
information across various domains of learning (American Psychiatric Association
[APA], 2013).

The etiology of LDs remains a complex and multifaceted issue, involving a
combination of genetic, cognitive, and environmental factors (Pfeifer et al, 2023:
Fletcher et al., 2007).

Neurocognitive Underpinnings

Cognitive Processing Deficits

LDs are often characterized by specific deficits in cognitive processes such as
phonological processing, working memory, and executive functions (Woods et al,
2023; Pennington, 2006). For instance, individuals with dyslexia frequently exhibit
difficulties in phonological awareness (Snowling, 2000).

These cognitive deficits are believed to stem from atypical neural processing,
particularly in regions associated with language and executive control (Vellutino et
al., 2004).

Genetic Influences

Research has shown that LDs often run in families, suggesting a strong genetic
component (Rutter et al., 2003). Twin studies have provided compelling evidence
for the heritability of LDs (Peterson et al., 2017). Advances in molecular genetics
have identified candidate genes associated with LDs, shedding light on the genetic
architecture of these disorders (Smith & Pennington, 2015).

Environmental Factors

Environmental factors also play a critical role in the development of LDs.
Adverse prenatal conditions, exposure to toxins, and socio-economic disparities can
contribute to LD risk (Rutter et al., 2003). Additionally, early childhood
experiences, including the quality of education and home environments, can
influence the severity and persistence of LDs (Fuchs & Fuchs, 2005).
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Assessment and Intervention Implications

Understanding the neurocognitive basis of LDs has important implications for
assessment and intervention. Comprehensive neuropsychological assessments can
help identify specific cognitive deficits in individuals with LDs, guiding targeted
interventions (Fletcher et al., 2014). Evidence-based interventions, such as phonics-
based reading programs for dyslexia or executive function training for attentional
disorders, can capitalize on our knowledge of neurocognitive mechanisms.

Learning disabilities are complex neurodevelopmental disorders with
multifaceted etiologies. This theoretical article has highlighted the role of cognitive
processing deficits, genetic influences, and environmental factors in the
development of LDs. By advancing our understanding of the neurocognitive basis of
LDs, researchers and clinicians can work collaboratively to develop more effective
assessment tools and intervention strategies, ultimately improving the lives of
individuals affected by these conditions

Table 1: Types of Learning Disabilities and E-Learning Strategies

Type of LD E-Learning Strategies
Dyslexia Text-to-speech software, personalized reading
programs

Attention Deficit Hyperactivity Interactive modules, gamified content

Disorder (ADHD)
. Math-specific e-learning modules, interactive
Dyscalculia .
quizzes
Autism Spectrum Disorder Visual learning aids, social skills training
(ASD) modules
&11()111;:)0 ry Processing Disorder Captioned videos, auditory training programs

This table succinctly outlines specific learning disabilities and corresponding e-
learning strategies tailored to address each condition. By offering targeted
approaches like text-to-speech software for dyslexia and interactive modules for
ADHD, it showcases the adaptability of e-learning to accommodate diverse learning
needs, making it a valuable resource in inclusive education
Third: The Potential of E-Learning in Addressing Learning Disabilities: A
Review of Previous Studies

E-learning has demonstrated remarkable potential in addressing and supporting
individuals with learning disabilities. This potential arises from its ability to provide
flexible and personalized learning environments that cater to the diverse needs of
students facing various learning challenges. A substantial body of research has
delved into the effectiveness of e-learning interventions for individuals with learning
disabilities, yielding promising outcomes.

Primarily, e-learning platforms offer highly customizable learning experiences,
allowing students to work at their own pace and access materials tailored to their
specific learning styles and preferences. This personalized approach addresses
critical challenges associated with traditional classroom settings, such as fast-paced
instruction, limited individualized attention, and standardized assessments. For
instance, Hetzroni & Shrieber (2004) discovered significant improvements in

97



Language Art, 9(1): pp.93-106 Lo 5\ o)l 0,50 5k 2 deliliad aA

academic performance, self-confidence, and motivation among students with
learning disabilities who engaged in e-learning programs compared to their
counterparts in traditional classroom settings.

In one notable study, Lim et al (2017) conducted a pilot investigation into the
efficacy of an e-learning program for parents of children with learning disabilities,
revealing positive outcomes in terms of improved knowledge, skills, and confidence
in supporting their children's learning needs. Similarly, a comprehensive review by
Machtmes and Asher (2012) explored the effectiveness of e-learning, emphasizing
the flexibility, interactivity, and personalized nature of e-learning as pivotal
elements that enhance learning outcomes for individuals with disabilities.
Furthermore, research by Bozkurt, Akgiin-Ozbek, and Zawacki-Richter (2017) shed
light on the diverse and accessible learning opportunities provided by e-learning
platforms, particularly within the context of massive open online courses (MOOCs).

Moreover, the interactive nature of e-learning platforms plays a significant role
in enhancing student engagement and participation. Incorporating various
multimedia tools, such as videos, simulations, and interactive exercises, into e-
learning courses facilitates understanding and reinforces key concepts. These visual
and interactive clements prove especially beneficial for students with learning
disabilities, as they cater to different learning preferences. Hwang and Chang (2011)
conducted research demonstrating that students with learning disabilities who
engaged in e-learning activities exhibited increased attention, comprehension, and
retention of information compared to those subjected to traditional classroom
instruction.

Within the realm of specific learning disabilities, research by Gersten, Fuchs,
Williams, and Baker (2001) focused on teaching reading comprehension strategies
to students with learning disabilities. Their review underscored the effectiveness of
targeted interventions delivered through computer-assisted learning, a component
often found within e-learning programs.

Furthermore, e-learning platforms offer opportunities for individualized support
and remediation. Through online platforms, students receive immediate feedback on
their performance, access additional resources, and engage in targeted practice
activities. This personalized feedback and remediation enable students with learning
disabilities to identify and address their specific areas of difficulty, ultimately
promoting a deeper understanding of the subject matter. A study by Zheng and
Smaldino (2017) highlighted that students with learning disabilities who received
individualized online instruction demonstrated significant gains in academic
achievement and a reduction in learning difficulties.

E-learning, in essence, provides a supportive and inclusive learning environment.
Students with learning disabilities often encounter social and emotional challenges
in traditional classroom settings, leading to feelings of isolation and diminished self-
esteem. E-learning platforms, by contrast, offer opportunities for collaboration,
communication, and peer interaction in a virtual space. These online interactions
foster a sense of belonging and reduce social barriers. Burgstahler (2015) conducted
a study demonstrating that students with learning disabilitiecs who participated in
online discussions and collaborative activities experienced increased social
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interaction, improved self-confidence, and a heightened sense of belonging within
the online learning community.

Table 2: Studies on the Effectiveness of E-Learning for Students with Learning Disabilities

E-Learning

Intervention Outcomes

Study Participants

Personalized e- Improved academic
Hetzroni & Students performance, self-

Shrieber (2004) with LDs el confidence, and
programs

motivation.
E-learnin Enhanced knowledge,
Lim et al (2017) Parents of roeram f(%r skills, and confidence in
children P %TI enis supporting children's
p learning needs.
Various e- Emphasized flexibility,
Machtmes & Students learnin interactivity, and
Asher (2012) with LDs infervem ti%ns personalized learning
outcomes.
Bozkurt, Akgin- Massive open
Ozbek, & Diverse online courr)ses Diverse and accessible
Zawacki-Richter learners (MOOCs) learning opportunitics.
(2017)
Hwang & Chang Students E-learning if)lge?:ligrflstitsgugr?é
(2011) with LDs activities Iprehension, an
retention of information.
Gersten et al. Students Computer- Improved reading
(2001) with LDs assisted learning  comprehension strategies.
.. . Significant gains in
Zheng & Students IndlZﬁIililzed academic achievement and
Smaldino (2017) with LDs instruction reduced learning
difficulties.
Online Increased social
Burgstahler Students discussions and interaction, self-
(2015) with LDs collaboration confidence, and a sense of
belonging.

This table summarizes studies showcasing the benefits of e-learning for students
with learning disabilities. Results include improved academic performance,
enhanced parental support, and the flexibility of e-learning, demonstrating its
potential to create inclusive learning environments.

Discussion of Key Findings

The studies summarized in Table 2 provide valuable insights into the
effectiveness of E-Learning interventions for students with learning disabilities
(LDs). By examining these findings, we can discern several noteworthy trends and
patterns:
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Improved Academic Performance:

Multiple studies (Hetzroni & Shrieber, 2004; Gersten et al., 2001; Zheng &
Smaldino, 2017) consistently report that E-Learning interventions have a positive
impact on the academic performance of students with LDs. These interventions
often include personalized approaches and targeted content delivery, addressing
specific learning needs.

Enhanced Motivation and Confidence:

E-Learning appears to boost motivation and self-confidence among students
with LDs. Hetzroni & Shrieber (2004) study found that participants in E-Learning
programs exhibited increased motivation, which can lead to improved engagement
and better learning outcomes.

Parental Involvement:

Lim et al (2017) investigation into an E-Learning program for parents of children
with LDs highlights the role of family support. E-Learning extends its benefits
beyond the classroom, empowering parents to become more effective advocates and
facilitators of their children's learning.

Personalization and Interactivity:

The studies emphasize the importance of personalization and interactivity in E-
Learning for students with LDs. Individualized instruction, immediate feedback, and
interactive elements (Hwang & Chang, 2011; Zheng & Smaldino, 2017) cater to
diverse learning styles and preferences, making learning more accessible and
engaging.

Diverse Learning Opportunities:

Bozkurt, Akgiin-Ozbek, and Zawacki-Richter's (2017) examination of Massive
Open Online Courses (MOOCs) underscores the diverse and accessible learning
opportunities that E-Learning platforms provide. This diversity can accommodate a
wide range of LDs and learning needs.

While these findings highlight the positive aspects of E-Learning for students
with LDs, it is essential to acknowledge certain limitations and gaps in the existing
research:

Heterogeneity of LDs:

Learning disabilities encompass a broad spectrum of challenges, from dyslexia to
ADHD. Many studies do not distinguish between specific LDs, making it
challenging to identify which E-Learning strategies are most effective for particular
conditions.

Digital Divide:

The issue of access and the digital divide (Warschauer & Matuchniak, 2010) is
not comprehensively addressed in these studies. While E-Learning offers immense
potential, disparities in access to technology and the internet can limit its reach and
effectiveness for some students with LDs.

Long-Term Effects:

The reviewed studies predominantly focus on short-term outcomes. It remains
unclear whether the benefits of E-Learning are sustained over time or if there are
any unintended consequences that emerge in the long term.
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Diverse Sample Sizes:

The sample sizes across the studies vary significantly, which may affect the
generalizability of their findings. Some studies may lack statistical power to detect
subtle but meaningful effects.

Lack of Comparative Research:

Few studies directly compare E-Learning interventions with traditional
classroom approaches. A decper understanding of when and how E-Learning
outperforms traditional methods is needed.

Social and Emotional Factors:

While some studies touch on increased social interaction and improved self-
confidence (Burgstahler, 2015), more research is needed to explore the impact of E-
Learning on the social and emotional well-being of students with LDs
comprehensively.

In addressing these limitations and filling these gaps, future research can provide
a more nuanced understanding of how E-Learning can be optimized to benefit
students with LDs effectively. It is also important to consider the role of educators,
parents, and policymakers in facilitating access and creating supportive E-Learning
environments that maximize the potential of this transformative educational
approach.

In conclusion, a substantial body of research has illuminated the potential of e-
learning in effectively addressing the needs of individuals with learning disabilities.
The personalized, flexible nature of e-learning, combined with interactive
multimedia tools, individualized support, and inclusive learning environments, holds
the promise of significantly enhancing learning outcomes and overall well-being for
this demographic. Nevertheless, further research is essential to explore specific
strategies, interventions, and best practices in the implementation of e-learning for
individuals with learning disabilities. Such endeavors are crucial to ensuring
equitable access and maximizing the benefits of technology in overcoming learning
challenges.

Practical Implications:

Personalized E-Learning Plans:

Educators can create individualized E-Learning plans for students with learning
disabilities. By leveraging the findings from studies emphasizing personalization
and interactivity (Hwang & Chang, 2011; Zheng & Smaldino, 2017), educators can
tailor content and instructional strategies to match each student's unique learning
style and needs.

Professional Development:

Training for educators should include strategies for effective E-Learning
implementation. They can learn to design accessible and inclusive E-Learning
materials, offer timely feedback, and utilize technology to support students with
LDs.

Parental Engagement:

Encouraging parental involvement, as demonstrated in Lim et al (2017) study,
can be beneficial. Schools can provide parents with resources and training to support
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their children's E-Learning experiences at home. This collaboration can extend the

benefits of E-Learning beyond the classroom.

Digital Accessibility:

Ensuring that E-Learning platforms and materials are accessible to students
with LDs is crucial. Educational institutions and policymakers can enforce
accessibility standards and guidelines to make digital resources usable by all
students, regardless of their disabilities.

Assistive Technologies:

The use of assistive technologies, such as text-to-speech and speech-to-text
software, should be promoted and integrated into E-Learning platforms. These tools
can significantly aid students with LDs in accessing and interacting with content.
Policy Recommendations:

» Equitable Access: Policymakers should prioritize equitable access to
technology and the internet. This includes providing low-income students and
those in rural arcas with the necessary devices and internet connectivity to
engage cffectively in E-Learning. Addressing the digital divide is essential to
ensure that all students, including those with LDs, can benefit from E-Learning
(Warschauer & Matuchniak, 2010).

» Inclusive Design Standards: Develop and enforce inclusive design standards
for E-Learning platforms and materials. These standards should incorporate
principles of Universal Design for Learning (UDL) to ensure that E-Learning
content is accessible and adaptable to various learning styles and abilities.

» Teacher Training: Policymakers should allocate resources for comprehensive
teacher training programs focused on E-Learning and supporting students with
LDs. This training should encompass both technological skills and effective
pedagogical strategies.

» Research and Evaluation: Encourage research initiatives that assess the long-
term effects of E-Learning on students with LDs. Policymakers can fund
research projects aimed at understanding the sustained impact of E-Learning
interventions and the potential for any unintended consequences.

» Data Privacy and Security: Implement robust data privacy and security
policies to safeguard the personal information and data of students with LDs
using E-Learning platforms. Ensuring the privacy of students' information is
vital, particularly when using adaptive learning technologics.

» Collaboration and Knowledge Sharing: Foster collaboration among
educational institutions, technology developers, researchers, and advocacy
groups. Encourage the sharing of best practices, resources, and research
findings to continually improve E-Learning experiences for students with LDs.

» Alternative Assessment Measures: Recognize the neced for alternative
assessment measures in E-Learning for students with LDs. Policymakers should
support the development and acceptance of innovative assessment methods that
accurately measure student progress and achievement in E-Learning
environments.
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Conclusions

The synthesis of our exploration into the intricate intersection of e-learning and
learning disabilities yields a tapestry rich in promise, innovation, and hope. As we
draw our journcy to a close, it becomes abundantly clear that e-learning is not
merely a technological advancement but a transformative force with the potential to
reshape the educational landscape for individuals with learning disabilities. E-
learning's adaptability, accessibility, and personalized approach have the potential to
transform education for this demographic. As we embrace emerging technologies
and deepen our understanding of learning disabilities, the path to more inclusive and
effective education becomes increasingly clear. This journey promises brighter
prospects and greater opportunities for all learners, regardless of their unique
challenges.
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