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Abstract

Bloom’s Taxonomy is a structured framework for designing educational activities that
promote different cognitive levels, from basic knowledge recall to higher-order thinking skills
and neuroscience is required in the Algerian educational settings. In this context, this research
study attempted to investigate how effectively primary school teachers in Algeria integrate
Bloom’s Taxonomy into their English language lesson plans, the cognitive outcomes for
young learners, and the role of neuroscience in enhancing these outcomes. We used a mixed-
methods research design to conduct our research study, incorporating a primary school
teachers’ questionnaire, interviews with medical teachers, and classroom observations. Our
participants were 3rd and 4th-grade pupils at Derdour Belkacem and Abdelhamid Ibn Badis
primary schools during the second semester, with 15 primary school teachers and two medical
teachers at the faculty of medicine at Abdelhamid Ibnbadis University. The results indicated
that while teachers recognize the benefits of Bloom’s Taxonomy, its implementation is
limited to the lack of training. However, when it is appropriately applied, it enhances memory
retention, attention, and critical thinking among students. Furthermore, integrating the

principles of neuroscience, such as the impact of attention on learning, can improve these

cognitive outcomes. This research highlighted combining educational strategies with

neuroscience to promote more effective language learning and cognitive development in

young Algerian learners.

Keywords: Bloom’s Taxonomy, cognitive development, critical thinking, memory retention,

Neuroscience
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General introduction

In an increasingly interconnected world, proficiency in English has become a highly
valued skill, particularly in the context of young Algerian learners in primary schools. The
integration of English education in primary schools not only provides students with the
opportunity to develop language skills for their future success but also plays a significant role
in fostering their cognitive development through the application of Bloom’s Taxonomy. The
latter, a framework for categorizing educational goals and organizing learning, includes six
levels in the cognitive domain: knowledge, comprehension, application, analysis, synthesis,
and evaluation (Cicek, J. S., Labossiere, P., &amp; Ingram, S. 2015). The application of this
taxonomy in English instruction in Algeria, specifically in primary schools, is essential for

promoting higher-level thinking skills and cognitive development among young learners.

Furthermore, the role of Bloom’s Taxonomy in the context of English language
instruction in Algeria is crucial for ensuring that students not only acquire language

proficiency but also develop the cognitive skills necessary to succeed in their academic

journey. By aligning English education with the principles of Bloom’s Taxonomy, educators

can effectively promote the development of higher-order thinking skills, critical thinking, and
creativity among young Algerian learners. The integration of Bloom’s Taxonomy in English
instruction in Algerian primary schools not only enhances language acquisition but also

contributes to the cognitive neuroscience development of young learners.

Neuroscience significantly influences how we learn a foreign language by
providinginsights into brain function and development. Research shows that learning a
language can reshape the brain’s structure and how neurons work, regardless of age.
Moreover, body movements and imitation neurons play key roles in language learning,

emphasizing the need to incorporate these elements into teaching. Neuroscience also helps us




understand how anxiety about learning a foreign language affects brain activity. By
integrating neuroscience principles into language teaching, educators can enhance their
methods and support more effective language learning. Learning a foreign language in a
socially interactive setting further promotes positive brain changes and behavioral outcomes.
These findings highlighted that applying neuroscience in language instruction can improve
language learning and cognitive development for young learners in Algerian primary schools.

Therefore, our research aims to develop the following research questions:

How effectively do primary school teachers in Algeria integrate Bloom's Taxonomy

into their English language lesson plans, and what factors influence their ability to do so?

What are the impacts of Bloom's Taxonomy on the cognitive development of young
English learners in Algerian primary schools, particularly in terms of memory retention,

attention, and critical thinking skills?

How does integrating neuroscience principles enhance the neurocognitive

development of young English learners in Algerian primary schools?

Reflecting upon the above research questions, we reformulated the following hypotheses:

Primary school teachers in Algeria vary in the effectiveness of integrating Bloom's
Taxonomy into their English language lesson plan; factors such as teacher training, familiarity
with Bloom's Taxonomy, and classroom resources would strongly influence the learner's

abilities.

Integrating Bloom's Taxonomy would positively impact the cognitive development of

young English learners in Algerian primary schools, specifically by enhancing memory

retention and attention focus and fostering the development of critical thinking skills.




Integrating neuroscience principles in English language instruction would positively
influence the neurocognitive development of young learners in Algerian primary schools,

specifically when incorporating neuroscience principles.

The primary goal of this study is to highlight how Bloom's Taxonomy is applied in
educational settings and how it affects learners' neurocognitive skills. It also examines how
well the six levels of Bloom's Taxonomy work together to develop higher-order thinking
abilities. It also explores the link between cognitive abilities and language acquisition from a

neurocognitive standpoint.

The present thesis has three chapters. The first chapter is devoted to an overview of the

integration of Bloom's Taxonomy into Algerian primary schools and its development from a

cognitive neuroscience standpoint. The second chapter presents the research methodology for

conducting our study, including the strategies chosen and the data collection tools utilized.
The third chapter is devoted to analyzing and discussing the results obtained from the

respondents.




Chapter One: An

OVERVIEW
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1. Introduction

This chapter presents a related overview of the integration of Bloom's taxonomy into
Algerian primary schools to study young English learner's development from a cognitive
neuroscience perspective. The first part introduces the field of neuroscience and its history,
providing an overview of how the study of the nervous system has evolved over time and its
relevance to education. This section discusses the concepts of neuroscience and its
implications for learning and language acquisition. It also examines the relationship between
neuroscience and education, highlighting the insights from neuroscience that benefit
educational practices. The second part delves into the process of language acquisition to
discuss the cognitive abilities involved in learning a foreign language. Furthermore, it covers
various theories of language acquisition and specific strategies that can be employed to
enhance language learning. The last part of the chapter provides an in-depth analysis of
Bloom's Taxonomy, its relevance to educational practices, and its application in the context of
Algerian English language education.
1.1.What is neuroscience?

The study of the nervous system, which includes the brain, spinal cord, and neural

network, is known as neuroscience. In order to comprehend the structure and operation of the

nervous system as well as how it affects behavior and cognition, it incorporates knowledge
from a variety of disciplines, including neurobiology, psychology, and bioethics (llles & Bird,
2006; Haier, 2016). With the development of neuroimaging techniques, which are vital to
understanding the brain and its functions, the study of neuroscience has advanced
dramatically (Weisberg et al., 2008).

As a result, subfields like neurothics which look at the moral, legal, and social
consequences of neuroscience research, have also emerged (Dussauge & Kaiser, 2012).

Universities now offer a lot of courses in neuroscience, which has piqued students' interest in
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attending medical school orneurology and related subjects graduate programs (Khodabocus et
al., 2015). Therefore, it has been acknowledged that incorporating neuroscience information
into different fields, like psychiatry, is crucial to comprehending mental diseases from a
neuroscientific standpoint (Shalev & Jacoby, 2018; Ross et al., 2015). Due to its possible
usefulness in educational settings, the use of neuroscience in education, or "educational
neuroscience,” has drawn interest (Macdonald et al., 2017). According to Myers et Burgess
(2003), there is a growing focus on making neuroscience knowledge available to the public,

showing that its impact goes beyond just academic circles.

Furthermore, neuroscience nursing has gained popularity by combining neuropsychiatric
and neuroscience knowledge into psychiatric practice (Nurse.com, 2024). Websites like
Textpresso for Neuroscience highlight the importance of easy access to resources and
information for the neuroscience community (Gardner et al., 2008), but incorporating

neuroscience into psychiatry, education, and practical problem-solving is not without its

difficulties. One challenge in adding a neuroscience perspective to psychiatry is the common

belief that neuroscience doesn't relate to patient care (Ross et al., 2015). Furthermore, as the
developing discipline of critical neuroscience has shown, the study of neuroscience must
consider environmentaland cultural influences on research and conclusions (Chiao et al.,

2013).

1.1.1 The history of neuroscience.

Neuroscience has a rich history full of important events that have made it what it is today,
from learning about the brain's structure to creating high-tech brain scans, which have
undergone a remarkable evolution. The creation of functional MRI was a significant
breakthrough in understanding how the brain works (Haynes, 2015). This technological
advancement allowed neuroscientists to explore brain function in amazing detail, and the

discovery of how different brain areas connect while at rest using MRI helped us understand
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the history and important moments that made this tool widely accepted in neuroscience
(Michael J. Lowe, 2010). Similarly, the convergence of artificial intelligence and
neuroscience has led to the development of deep networks guided by insights from
neuroscience (Surianarayanan et al., 2023). Likewise, the history of neuroscience is also
mixed with significant developments in understanding brain structure and function. For
instance, recent knowledge of brain white matter anatomy represents a vital milestone in
modern neuroscience and neurosurgery development (Corte et al., 2022).

Moreover, the role of glial cells in brain function has been re-evaluated, leading to
surprising and remarkable discoveries in the field of neuroscience (Gallo, 2010). The
discovery of the trigeminal cardiac reflex has also been considered a major achievement in
neuroscience in the last 20 years (Chowdhury et al., 2017). Furthermore, integrating
neuroscience knowledge and neuropsychiatric skills into psychiatry has been a significant
development in the field of mental health. The clinical neuroscience milestones adopted by
the ACGME have specified the competency requirements for psychiatry residents in
neurodiagnostic and neuropsychological testing and knowledge of neurological and
psychiatric comorbidities and the neurobiology of psychiatric disease (Schildkrout et al.,
2016).

1.1.2 How does the brain function?

The brain functions through a complex interplay of structural and functional networks,
which are essential for understanding brain activity and cognition (Simpson et al., 2021).
Functional magnetic resonance imaging (fMRI) has become a foundation in cognitive
neuroscience, allowing researchers to study brain function in an unmatched detail (Logothetis,

2008). Despite major progress, we still do not fully understand how the brain works and how

we think (Bassett &Sporns, 2017). Studies using computer models have shown that damage to

important central areas or connections in the brain has a wider impact on brain structure and
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function compared to damage to less important outer areas (Fornito et al., 2015). The
emerging field of network neuroscience uses functional connections between brain regions to
model brain subsystems, offering crucial insights into how the brain's network structure
influences cognition, disease, development, and aging.

Furthermore, cognitive centers are implicated in many diseases and can result in generalized
and catastrophic failures in cognitive function (Medaglia et al., 2015). The brain's structure is
shaped by genetic and phylogenetic axes, with the evolution of the human brain being related
to genes involved in neurogenesis and myelination (Valk et al., 2020). Additionally,
functional brain networks are dominated by stable group and individual factors rather than
cognitive or daily variation, and sources of variation are differentially distributed across the
brain and linked to intrinsic and task-evoked sources (Gratton et al., 2018). The relationships
between social context and the brain may vary across an individual's life and as a function of
the context in which individuals operate (Falk et al., 2013). The brain's network of discrete yet
interconnected areas is a key focus in the emerging field of network neuroscience, which
helps us understand psychiatric disorders and create new ways to identify them (Murphy &

Bassett, 2017). Moreover, the efficacy of cognitive rehabilitation for brain injury remains a

topic of debate, with studies showing conflicting opinions on its impact on cognitive

functioning (Samuel, 2008).

1.1.3 Neuroscience and education

The intersection of neuroscience and education has gotten a lot of focus, with more and
more studies looking into how they could work together and what difficulties they might face
(Han et al., 2019), emphasizing the importance of connecting levels of analysis in educational
neuroscience by providing concrete examples to illustrate the multi-level structure of
educational neuroscience (Han et al., 2019). This review shows how important it is to really

understand how neuroscience and education connect. But, there is a problem because many
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educators believe in neuromythe, which makes it harder, as highlighted by (Dekker et al.,
2012). These misconceptions emphasize the necessity for enhanced interdisciplinary
communication to reduce misunderstandings and establish successful collaboration between
neuroscience and education. They also raise practical and principled problems with
educational neuroscience, emphasizing the wide gap between neuroscience and education
(Bowers, 2016). This analysis suggests the need to consider how useful neuroscience is for
teaching; different teachers have different opinions about how much neuroscience helps in

education, as evidenced by the findings (Pickering & Howard-Jones, 2007).

Many people are excited about combining neuroscience and education but have different
ideas about how to do it. Gabrieli (2016) talks about how neuroscience can help improve
education by providing basic research that supports educational theories. Also, the growing
role of neuroscience in teaching medicines is seen in the way psychiatry has moved from just
being taught in classrooms to being practiced in clinics (Arbuckle et al., 2019); this highlights
the need for incorporating neuroscience into diverse educational contexts, including medical

training. Furthermore, the potential of instilling education with brain research to improve

teaching and enhance productive learning is emphasized by (Friedman et al., 2019), pointing

to the value of evidence-based pedagogical practices empowered by neuroscience.

1.1.4 The Connection between education and learning

The relationship between education and learning has been extensively studied, particularly
in light of recent global events such as the COVID-19 pandemic. (Tang et al,2021) conducted
a comparative analysis of students' live online learning readiness during the pandemic,
emphasizing the need for dynamic participation and learner control during the learning
process; this aligns with the findings of (Wargo &Vilceanu, 2011), who highlighted new

discoveries in the 'science of learning' that integrates psychology, neuroscience, machine
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learning, and education to understand how the human brain works. These studies emphasize
the importance of understanding the psychological and neurological aspects of learning to

enhance educational practices.

Furthermore, (Tchamyou et al.,2019) highlighted how information and communications
technology (ICT) could influence how education and lifelong learning affect income
inequality and economic growth. This supports UNESCO's focus on enhancing early
childhood education and improving learning outcomes, especially in primary schools.
Additionally, (Luczak et al., 2022) emphasized the role of predictive coding and statistics to
help connect different brain-inspired algorithms, which helps build a general theory of how
neurons learn. Online remote education affects nursing students' learning was investigated by
(Ali et al., 2020), who identified principles highly impacted by online learning, including the
provision of effective educational information, sufficient assistance, and contingency planning
for unforeseen events. Similarly, (Jiang et al.,2021) explored online learning satisfaction in

higher education during the pandemic, emphasizing the widespread adoption of technology

platforms to support learning.

Moreover, (Dekker & Jolles, 2015) highlighted the effects of teaching about "brain and
learning” on teachers' knowledge and students' theory of intelligence, emphasizing the
importance of integrating neuroscience into educational practices. This integration is further
supported by (Duijvenvoorde et al., 2022), who challenged the idea that learning difficulties
are linked to specific neuro-anatomical substrates, emphasizing the interactions and
organizational properties between different brain systems. The impact of high-impact
educational  practices on students' learning outcomes was investigated by
(Anandapadmanabhan et al., 2022), emphasizing the need to shift from memorization-based

approaches to learning to more impactful educational practices. Additionally, the COVID-19
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pandemic has significantly influenced the higher education system, leading to the adoption of

e-learning platforms to ensure the continuity of teaching and learning activities.

1.1.5 From home to the classroom

The transition from home to the classroom requires more consideration because of various
factors that may influence this shift. The latter can significantly impact students, teachers, and
parents. Many researchers have attempted to examine the shift from home to school from
multiple perspectives, including psychological, social, and educational aspects: (1) From a
psychological standpoint, the transition from home to the classroom can evoke a range of
emotions and behaviors in students. Accordingly, (Vygotsky,1978) emphasized the role of
social interaction and cultural context in shaping children’s cognitive development. For him,
shifting from the familiar home environment to the structured classroom setting might

influence students' cognitive processes, emotional well-being, and social interactions. Also,

the work of Bronfenbrenne (1979) highlighted the connection of various environmental

influences on individuals; it suggests that the transition from home to the classroom involves
a shift in the microsystem (home) to the mesosystem (school), which can impact students'
adaptation and adjustment. (2) From a social perspective, the transition from home to the

classroom involves navigating new social dynamics, peer relationships, and authority figures.

Likewise, (Eccles & Roeser, 2011) highlighted the significance of school context in shaping
students' social and emotional experiences. The transition to the classroom setting may
require students to negotiate new social roles, expectations, and norms, which can influence
their sense of belonging and identity within the school community. In terms of educational
implications, the transition from home to the classroom necessitates a shift in learning

environments, instructional methods, and academic expectations.
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1.1.6 How to learn a language?

Research has shown that language acquisition, whether it is the first, second, or third
language, is a complex process that involves input from the environment, individual cognitive
factors, and learning strategies (Goswami, 2019; Westergaard, 2019; Deng & Zou, 2016;
Elgamal, 2019); for example, children learn their first language by actively engaging with the
language in their environment, and they are motivated to learn because they perceive
language as a means to fulfill their needs (Deng & Zou, 2016); this process is characterized by
the child's ability to autonomously and spontaneously acquire language at an early age
(Elgamal, 2019); the acquisition of a second or third language involves analyzing and
individual acquisition, which is fundamentally similar to first-language acquisition
(Westergaard, 2019). Additionally, bilingual acquisition can involve the acquisition of more
than two languages, and bilinguals are more experienced language learners who have
potentially developed learning strategies to a larger extent than monolinguals (Genesee, 2000;
Cenoz, 2011). Furthermore, the role of learning strategies in language acquisition is crucial, as
learners manage to tailor their strategies to the language task and their personal needs (Green
& Oxford, 1995). Learner autonomy in language learning is also essential; it enables
individuals to take responsibility for their learning purposes and the language (Nguyen &
Nguyen, 2020; Benson, 2007). Language learning strategies, defined as specific actions or

techniques that students use to improve their progress in developing second language skills,

play a significant role in the learning process (Ozdemir&Ozkan, 2016).

Moreover, the influence of bilingualism on third language acquisition has been studied,
indicating that bilinguals have potentially developed learning strategies to a larger extent than
monolinguals (Cenoz, 2011). Transitioning from the general concept of learning a language,

let us now delve into the specific strategies employed to enhance language learning. These
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strategies encompass attention, memory, emotion, motivation, and creativity, each playing a
distinct role in the language learning process. By examining these strategies individually, we
can gain a comprehensive understanding of how they contribute to effective language

acquisition.

1.1.6.1 Attention

When it comes to learning a new language, attention plays a crucial role in the process.
Research has shown that attention is essential for language acquisition and proficiency.
According to a study by Chun and Turk-Browne (2007), attention facilitates the encoding and
retrieval of linguistic information, which is vital for language learning. Furthermore, attention
helps learners focus on relevant linguistic input and filter out irrelevant information, leading
to improved comprehension and retention of the language (Conway et al., 2001). In the
context of language learning, attention can be divided into different types, such as selective
attention, divided attention, and sustained attention. Selective attention allows learners to

concentrate on specific language features or content, which is beneficial for vocabulary

acquisition and grammar comprehension (Lin, 2009). Divided attention, on the other hand,

enables learners to process multiple language inputs simultaneously, such as listening and
reading, which can enhance overall language proficiency (Mishra, 2012). Sustained attention
is important for language practice and production, as it enables learners to maintain focus
during extended periods of language use, leading to improved fluency and accuracy

(Parasuraman, Warm, & See, 1998).

Moreover, attention in language learning is influenced by various factors, including
motivation, cognitive abilities, and external distractions. Motivation plays a significant role in
directing learners' attention towards language learning tasks and goals (Dérnyei, 2005). Also,

individual differences in cognitive abilities, such as working memory capacity and processing
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speed, can impact learners' attentional control during language learning activities (Miyake et
al., 2000). External distractions, such as noise and environmental factors, can also affect

learners' attention and hinder language learning performance (Sérqvist, 2010).

1.1.6.2 Memory

The process of learning a language is closely linked to memory systems, particularly
declarative and procedural memory. The declarative procedural (DP) model posits that the
mental lexicon of memorized word-specific knowledge depends on declarative memory,
while the grammatical composition of complex forms relies on procedural memory (Ullman,
2004). This model suggests that language learning critically depends on learning and memory

systems in the brain (Ullman &Lovelett, 2016).

Furthermore, working memory plays a significant role in language acquisition and
processing, with robust and positive relationships reported between working memory and
second/foreign language proficiency (Bosman & Janssen, 2017). The role of working memory
in language acquisition is emphasized, as it is considered a component of foreign language
ability (White, 2020). Moreover, the hypothesis that qualitative differences in the
development of phonological representations result in variations in the efficiency of working
memory as a key constraint on language learning is supported (Archibald, 2017). The
importance of memory in language learning is further underscored by the finding that
language learning strategies, including memory strategies, are crucial for successful language

acquisition (Sari et al., 2019).

Additionally, the link between language learning and long-term memory is suggested,
indicating that learning a new foreign language could increase memory in individuals (Kadia,

2022). Furthermore, the role of memory in language learning is supported by the hypothesis

that the phonological loop supports language acquisition by allowing incoming language-
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relevant information to be maintained in memory long enough to be processed and

transformed into long-term stored knowledge about language (Pierce et al., 2017).

1.1.6.3 Emotion

Research has shown that emotions can have a significant impact on vocabulary learning,
text comprehension, and language input awareness (Liu et al., 2018). Emotions also affect
language choice in multilingual families, with a greater emotional resonance observed in the
native or first-learned language of bilinguals (Dewaele, 2004). Furthermore, positive emotions
have been found to enhance awareness of language input, while negative emotions can lead to
difficulties and negative experiences in second language learning (Richards, 2020; Wu et al.,
2022).

The emotional force of swear words and taboo words has been studied in multilingual
speech, highlighting the strong emotional impact of language on individuals (Dewaele, 2004).
In addition, emotional factors such as anxiety and enjoyment have been identified as
influential in foreign language acquisition and performance (Dewaele&Alfawzan, 2018;
Dewaele & Dewaele, 2017). Language anxiety, in particular, has been extensively
documented as a significant emotional factor in language learning (Imai, 2010). Positive

feelings, such as enjoyment, hope, and pride, have been examined for their role in educational

success and second language learning (Yin, 2021).

Moreover, emotional intelligence has been recognized as an important predictor of success
in language learning and academic achievement (Balasubramanian& Al-Mahroogi, 2016;
Andrienko et al., 2020). The influence of emotions extends to the learning environment, with
emotional support from parents being identified as a crucial factor affecting students' attitudes
and motivation in second language learning (Cheng & Zhou, 2023). Furthermore, emotional
regulation during language learning environments has been highlighted as an area for further

research (Xu, 2022). The whole process of learning a foreign language has been described as
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being accompanied by emotions, emphasizing the extensive nature of emotional influence in

language learning (Kochmar et al., 2022).

1.1.6.4 Motivation

Motivation plays a crucial role in language learning, influencing learners' choices, actions,
and persistence in the learning process (Ushioda, 2012). Motivation can be influenced by
various factors, such as attitudes, anxiety, and willingness to communicate (Mohammadian,
2013). Research has shown that comprehensive motivation, which involves a positive attitude
towards the target language community, is associated with greater success in language
learning (Lukmani, 1972), and learners' motivation is closely linked to their responsibility for
their own learning and their perception of the causes of their learning outcomes (Dérnyei,

1998).

Furthermore, motivation is negatively related to foreign language anxiety, and both factors

significantly impact students' performance in language learning (Li & Huang, 2011). It has

also been suggested that motivation is a key factor in initiating and maintaining the language
learning process (Yean et al., 2022). The socio-educational model emphasizes the importance
of motivational intensity, desire, and attitudes toward learning the language as significant
components of motivation (Gardner et al., 2004). Moreover, the role of motivation in
language learning has been explored in various contexts, including online language courses
and during the COVID-19 pandemic, highlighting its significance in different learning
environments (Ushida, 2013; Dipolog, 2022). Additionally, studies have indicated that highly
motivated students with positive attitudes are more successful in language learning compared
to those with lower motivation and negative attitudes (Memon et al., 2019). Furthermore, the
role of motivation in learning a foreign language has been emphasized, particularly in relation

to English as a mandatory subject in foreign language contexts (Riyanti, 2019).
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1.1.6.5 Creativity

Creativity is vital in language learning, as it enhances students' ability to use the target
language in a meaningful way and enjoy the learning process (Lee, 2019). However, it has
been noted that creativity has been under-researched and somewhat ignored in the field of
second or foreign language learning (Novikova et al., 2020). Studies have shown that
creativity moderately affects participants' output in narrative tasks, indicating its influence on
second language acquisition (Albert &Kormos, 2004). According to Wang & Cheng (2016),
creativity is influential in second language performance and students' motivation. Language
educators generally agree that language education should involve creativity, whether through
more creative teaching methods, the use of creative texts, or inspiring students to use

language more creatively (Jones, 2019).

Accordingly, experimental studies have demonstrated that both children and adults who

speak more than one language have a predominant advantage over their monolingual

equivalents in various creativity tests, highlighting the link between multilingualism and
creativity (Kharkhurin, 2016). Integrating SMART (Self-directed, Motivated, Adaptive,
Resource-enriched, and technology-integrated) education can help foster English language
learners' creativity and language development (Huh & Lee, 2019). Digital and interactive
technologies are claimed to create a favorable language learning environment that fosters

creative and collaborative language learning and writing (Sastre et al., 2022).

Despite potential barriers, developing the creativity of learners has many benefits for
learning the language and for developing broader learning objectives, values, and attitudes
(Alkhaldi &Taouis, 2020). Teaching creativity is highly recommended as a requirement for
every kind of learning, including foreign language learning (Danesh&Nourdad, 2017).

Research findings have revealed that learning a foreign language enhances one's creativity,
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and the integration of creativity increases students' language skills proficiency (Pardede,
2020). Also, incorporating elements of creativity into English-as-foreign-language education
has been shown to promote positive reading attitudes in learners (Chow et al., 2017). The
connection between creativity-fostering behaviors of teachers and student motivation in

language learning has also been supported (Corsino et al., 2022).

1.2 language acquisition

Language acquisition in children, especially in bilingual contexts, has been the subject of
extensive research. Studies have shown that the initial steps in language acquisition are
similar in both monolingual and bilingual learning infants, involving the same language areas
in the brain (Werker, 2012). Bilingual language acquisition has implications for aspects of
acquisition considered to be universal across languages (Paradis & Genesee, 1996).

Additionally, developmental sociolinguistics, an interdisciplinary framework, integrates

theoretical and methodological contributions from sociolinguistics, language acquisition,

speech sciences, developmental psychology, and psycholinguistics, shedding light on

children's acquisition of language variation (Johnson & White, 2019).

Furthermore, research has indicated that specific language reduction can impact children's
language acquisition, as evidenced by the mean length of utterance in children with specific
language impairment compared to younger control children (Rice et al., 2006). Moreover,
studies on bilingual signed and spoken language acquisition from birth have shown that
children acquiring two languages from an early age present unique mechanisms underlying
early bilingual language acquisition (Petitto et al., 2001). Additionally, processes observed in
children with autism at similar stages of language development raise the possibility of
common, extensive processes central to language acquisition in general (Swensen et al.,

2007). Also, research on child language acquisition in spoken African languages has provided
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new perspectives in the field of child language acquisition (Edward, 2022). Furthermore, the
influence of behaviorist and cognitivist theories in adult language acquisition has been
explored, with some researchers suggesting that adults can quickly acquire a second language

due to their high level of cognition and strong self-observation skills (Devaki, 2021).

1.2.1 Language acquisition: The Krashen perspective

The theory of second language acquisition proposed by Stephen Krashen has been the
subject of extensive research and critical evaluation over the past years. Krashen's Monitor
Model, which includes the Input Hypothesis and the Affective Filter Hypothesis, has been a
focal point in the field of second language acquisition (SLA) (Lichtman &Van Patten, 2021).
The Input Hypothesis posits that language is acquired through comprehensible input, while
the Affective Filter Hypothesis emphasizes the role of affective factors, such as motivation
and anxiety in language acquisition (Yaoqing, 2021). Krashen's work has been influential in
shaping language teaching practices, particularly in emphasizing the importance of providing
meaningful and understandable input to language learners (Alolaywi, 2023). However, there

have been critical evaluations of Krashen's Monitor Model, with some scholars questioning

the empirical validity of his early theoretical work on adult second language acquisition

(Jegerski, 2021).

Moreover, there are critiques regarding the lack of specificity and experimental results for
some of the key concepts in Krashen's theory, such as the distinction between ‘'learning’ and
‘acquisition’ (AYYAR, 1988). Some researchers have pointed out that Krashen's hypothesis
needs to be interpreted carefully, especially the role of comprehensible input in language
acquisition, as the theory might oversimplify the complex processes involved in language
learning (Peker & Ozkaynak, 2020). Despite the criticisms, Krashen's theory remains a

significant reference point in SLA discussions. The emphasis on providing comprehensible
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input and creating a conducive affective environment for language learners remains relevant
in language teaching practices (Thach, 2022). Furthermore, Krashen's distinction between
language acquisition and language learning continues to influence discussions on the
naturalistic approach to language acquisition and the role of formal instruction in language
learning (Second Language Acquisition and Learning: Rethinking the Pedagogical

Applicability of Stephen Krashen Monitor Model, 2020).

1.2.1.1 The five hypotheses by Stephen krashen

The five hypotheses proposed by Krashen in his Monitor Model have been widely discussed
and evaluated in the field of second language acquisition (SLA). The hypotheses include the
Acquisition-Learning Hypothesis, the Monitor Hypothesis, the Natural Order Hypothesis, the
Input Hypothesis, and the Affective Filter Hypothesis (Alolaywi, 2023). These hypotheses
have been the subject of numerous critical evaluations and experimental studies to assess their
contributions to SLA (Lai & Wei, 2019). Krashen's model emphasizes the importance of
comprehensible input in language acquisition, suggesting that learners acquire language

subconsciously through exposure to meaningful language input (Alahmadi, 2019). This aligns

with the Input Hypothesis, which posits that language acquisition occurs when learners are

exposed to language that is slightly beyond their current level, leading to gradual

improvement in language proficiency (El-dali, 2019).

Furthermore, Krashen's model distinguishes between language acquisition and language
learning, suggesting that language acquisition is a subconscious process, while language
learning involves conscious knowledge of the language rules (Lichtman&VanPatten, 2021).
This distinction is central to the Acquisition-Learning Hypothesis, which emphasizes the
primacy of acquisition over learning in achieving fluency in a second language (Farag, 2020).
Additionally, the Affective Filter Hypothesis addresses the role of affective factors, such as

motivation and anxiety, in language acquisition, suggesting that a low affective filter
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facilitates language acquisition, while a high affective filter hinders it (Yaoqing, 2021). While
Krashen's Monitor Model has been influential in shaping our understanding of SLA, it has
also faced criticism and debate. Some researchers have questioned the exclusive emphasis on
comprehensible input in the Input Hypothesis, arguing that other processes, such as language
production, should also be considered in language acquisition (Peker & Ozkaynak, 2020).
Moreover, the distinction between language acquisition and language learning has been a
topic of contention, with some scholars challenging the duality and advocating for a more
integrated approach to language development (Igolkina, 2022). Krashen's theory highlights
the significance of meaningful contribution in facilitating language acquisition, suggesting
that learners acquire language subconsciously through exposure to comprehensible language

content.

1.3 Bloom’s taxonomy

Bloom's taxonomy, developed by Benjamin Bloom, provides a systematic approach for
educators to design lessons that embrace a range of cognitive abilities essential for linguistic
proficiency (Bloom, 1956). By integrating Bloom's taxonomy into language teaching
practices, educators can create comprehensive learning experiences that not only emphasize
language input but also guide students through a progression of cognitive skills necessary for
effective language acquisition and competence (Nurmatova & Altun, 2023). Moreover,
Bloom's taxonomy is utilized to outline and organize various stages of human cognition,
learning, and comprehension. It adopts a hierarchical structure that arranges learning
objectives based on their complexity, ranging from basic knowledge and understanding to

advanced levels of assessment and creativity (Horner et al., 2005). This methodology aims to

foster higher-order thinking within educational settings by prioritizing the examination and

evaluation of concepts, methods, procedures, and principles over rote memorization.
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Despite some reservations, Bloom's taxonomy remains prevalent in education and is
employed by institutions to enhance their curricula, assessments, and pedagogical approaches.
The framework was developed by American psychologist Benjamin Bloom and his team,
including Walter Hill, Edward Furst, Max Inglehart, and Kraswall David, who contributed to
its classification process (Bloom et al., 1956). Educators employing Bloom's taxonomy seek
to cultivate higher-order cognitive skills in students by first developing foundational cognitive
abilities. Behavioral and cognitive learning outcomes are cited to demonstrate how Bloom's

taxonomy can align with broader educational objectives and policies (Bloom et al., 1956).
A. Knowledge: Recall of information

This constitutes the lowest level of classification, testing whether students have absorbed
specific information from lessons. Questions at this level focus on definitions, dates, names,

or the main idea conveyed (Cullinane, 2009).

B. Comprehension: Interpretation or extrapolation of knowledge

Comprehension, highly esteemed in educational contexts, goes beyond simple recollection to
enable students to make sense of information, interpreting facts in their own terms. For
instance, students should not only name cell components but also understand their functions

(Cullinane, 2009).

C. Application: Applying knowledge to new situations

Students are required to apply acquired knowledge to solve problems, devise solutions, or

illustrate concepts through diagrams (Cullinane, 2009).

D. Analysis: Breaking down knowledge into parts and showing relationships
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This level entails discerning patterns within knowledge, breaking down ideas into constituent
parts, and elucidating relationships among them. For example, students might analyze the

dietary needs of lactose-intolerant individuals (Cullinane, 2009).

E. Synthesis: Integration of knowledge elements to form a whole

Students are tasked with utilizing existing knowledge to develop new theories or predictions,
combining insights from diverse subjects. For instance, inventing new products or games

necessitates synthesizing novel ideas (Cullinane, 2009).

F. Evaluation: Judging the value of material and methods

Considered the pinnacle of cognitive thinking, evaluation involves assessing information for
its worth, strengths, weaknesses, and relevance to specific purposes. Students are prompted to
critically evaluate information, often employing terms like "selected,” "judged,” "discussed,"

or "recommended" (Cullinane, 2009).

BLO OMm S TAXONOMY

A Assessing theories; Comparison of ideas;

EVALU A.'. ION Evaluating outcomes; Solving; Judging;

Recommending; Rating

Using old concepts to create new ideas;
Design and Invention; Composing; Imagining;
Inferring; Modifying; Predicting; Combining

Identifying and analyzing patterns;
ANALYSIS Organisation of ideas;
recognizing trends
Using and applying knowledge;
Using problem solving methods;
Manipulating; Designing; Experimenting &

Understanding; Translating;
Summarising; Demonstrating;

Discussing
Recall of information;
Discovery; Observation;
Listing; Locating; Naming h

Figurel. Bloom’s taxonomy from a longer piece on the taxonomy of Bloom (2017)
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1.3.1 The Role of Bloom’s taxonomy

Bloom's taxonomy, developed by Benjamin Bloom in 1956, has been widely used in
education to classify educational objectives and define the cognitive processes necessary for
learning. It provides a hierarchical structure that categorizes thinking abilities from basic
information acquisition to more complex processes (Jaiswal & Al-Hattami, 2020). The
taxonomy differentiates between cognitive skill levels and emphasizes learning objectives that
require higher levels of cognitive skills, leading to deeper learning and the transfer of
knowledge and skills to a greater variety of tasks and contexts (Adams, 2015). It has been
applied in various fields, such as music education, biology, and strategic management, to
align learning objectives, curriculum, and assessment and to enhance student learning

(Nkhoma et al., 2017; Crowe et al., 2008; Albert &Grzeda, 2014).

Furthermore, Bloom's taxonomy has been integrated into learning activities to develop

scientific literacy, creative thinking skills, and problem-solving abilities (Pujawan et al., 2022;

Wiranata et al., 2021). It has also been used to organize questions at higher cognitive levels,

aiding in the assessment of students' cognitive abilities and the development of their coding
competence (Susantini et al., 2021; bapanosa et al., 2019; Rahayu, 2018). Additionally, the
taxonomy has been utilized in blended learning to create a clear structure, vision, and learning
process parameters for course development (Pikhart&Klimova, 2019; Abdullah & Noori,
2021). Moreover, Bloom's taxonomy has been instrumental in enhancing learners' academic
performance through student-centered approaches and has influenced the teaching and
assessment of learning objectives for interpreter education programs (Landa & Clark, 2018;
Parwata et al., 2023). It has also been used to analyze and formulate strategies, emphasizing
the need to develop classroom processes that encourage critical thinking and reflection

(Albert &Grzeda, 2014). The taxonomy has been revised over the past years to enhance its
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applicability in various educational settings (Krathwohl, 2002). Implementing Bloom's
Taxonomy has been shown to enhance student learning in various fields, including biology,
where it has been integrated into course subject matter and assessment strategies, leading to

improved learning outcomes (Crowe et al., 2008).

Accordingly, studies have utilized Bloom’s taxonomy in designing learning outcomes,
incorporating engaging learning activities, and assessing academic performances,
demonstrating its effectiveness in enhancing learners’ cognitive abilities (Jaiswal & Al-
Hattami, 2020; Ringo et al., 2020). In the context of mathematics education, Bloom’s
taxonomy has been combined with cognitive domains to develop high-order thinking skill
problems, indicating its flexibility across different disciplines (Ariyanto et al., 2020).
Additionally, the taxonomy presents cognitive development as the achievement of higher-
order abilities, reflecting the progression from lower-level to higher-level skills (Nayef et al.,

2013).

1.3.2 The Educational objectives of Bloom’s taxonomy

Bloom’s Taxonomy of Educational Objectives, developed by Benjamin Bloom in the 1950s,
provides a hierarchical classification system for thinking abilities, from basic information
acquisition to more complex processes (Jaiswal & Al-Hattami, 2020). This taxonomy has
become widely influential in K-16 educations, serving as a useful tool to identify cognitive
processing levels of objectives and assessments, irrespective of assessment type (Momsen et
al., 2010). The revised Bloom’s taxonomy has been applied to various fields, including music
education, providing a framework for aligning learning objectives, curriculum, and
assessment (Nkhoma et al., 2017). It has also been used to develop assessment tools such as
the Blooming Biology Tool (BBT), which assists science faculty in aligning assessments with
teaching activities and helps students enhance their study skills and metacognition (Crowe et

al., 2008).
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Furthermore, the taxonomy makes it easier for teachers to define learning objectives, thus
making students aware of what they are learning and focused on achieving learning objectives
(Susantini et al., 2021). In the context of clinical surgery, applying higher levels of Bloom's
taxonomy is aimed at developing higher-order thinking skills in education (Tuma&Nassar,
2021). Additionally, Bloom's taxonomy has been widely used in pedagogy to create a clear
structure, vision, and learning process parameters for building and developing courses
(Pikhart&Klimova, 2019). Bloom's Taxonomy is a commonly used tool in educational
research for assessing the cognitive level of course assignments and exams. However, it has
not been widely applied as an analytical tool in the anatomical sciences. To address this gap,
researchers developed the Blooming Anatomy Tool (BAT) based on previous studies.
(Thompson & O'Loughlin, 2014). The taxonomy has been widely cited and influential in
curriculum development, student and teacher assessment, and the accreditation of educational
institutions, offering a scheme for classifying educational goals, objectives, and standards
(Panthalookaran, 2021). It has been used as a framework for categorizing the goals of

education, curriculum, and test preparation worldwide (Rahayu, 2018).

Essentially, Bloom’s Taxonomy educational objective is to provide a framework for

classifying educational goals and objectives into a hierarchical structure representing levels of
learning, from basic information acquisition to more complex processes (Jaiswal & Al-
Hattami, 2020), and determine the congruence of educational objectives, activities, and
assessments in a unit, course, and curriculum (Nayef et al., 2013). Bloom’s taxonomy has
been widely used in curriculum development, student and teacher assessments, and
accreditation of institutions, and providing education by offering a scheme for classifying

educational goals, objectives, and standards ( Krathwohl ,2002).

On the whole, the taxonomy framework used in education, through the lens of Bloom,

Anderson, and the SOLO framework, plays a crucial role in aligning learning objectives,
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curriculum, and assessment (Aripin et al., 2020); it assists science faculty in better aligning
their assessments with their teaching activities and helps students enhance their study skills
and metacognition (Crowe et al., 2008). Bloom's taxonomy has been applied in various
contexts, including undergraduate biology education, where it has been used to classify the
cognitive skills targeted by introductory biology courses and to characterize exams (Freeman
et al., 2011; Momsen et al., 2010). Additionally, it has been utilized as a discipline-specific
rubric for designing and evaluating assessments in the anatomical sciences (Thompson &
O'Loughlin, 2014); it has been used to evaluate the cognitive level of assessments and inform

course design and to measure expert skills (Semsar & Casagrand, 2017).

1.3.3 Domains of Bloom’s taxonomy

Developed by Benjamin Bloom and his colleagues, this taxonomy provides educators and
instructional designers with a structured approach to articulate and target specific levels of
cognitive, affective, and psychomotor development in learners. The taxonomy consists of
three primary domains: The Cognitive Domain, which focuses on intellectual skills and

thinking processes; the Affective Domain, which addresses the emotional and attitudinal

aspects of learning; and the Psychomotor Domain, which pertains to the development of

physical or motor skills. Understanding these domains and their associated levels of learning
can greatly assist in designing effective instructional strategies and assessments that facilitate

holistic learning experiences.

A. The Cognitive domain

The cognitive domain of Bloom's taxonomy encompasses various aspects of cognitive
function, including memory, attention, executive function, and language. Research has shown
that cognitive disability can manifest across different cognitive domains, such as verbal

memory, working memory, executive functions, attention, and visuospatial abilities
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(Pankowski et al., 2022). In the context of specific conditions like bipolar disorder, distinct
cognitive profiles have been identified, with some individuals exhibiting selective flaws in
verbal memory, while others may show incapacity across all cognitive domains (Tsapekos et

al., 2020).

Furthermore, studies have highlighted the association between cognitive decline and
various health factors, such as sleeping patterns, mental well-being, and hospitalization,
affecting multiple cognitive domains, including memory, visuospatial abilities, language, and
executive function (Wu et al., 2020; Sprung et al., 2020). Additionally, the impact of cerebral
small vessel disease on cognitive performance has been observed across global cognition and
specific cognitive domains (Li et al., 2021). Moreover, cognitive impairment has been
studied in the context of specific medical conditions, such as psoriasis, anorexia nervosa, and
schizophrenia, with findings indicating irregularities in multiple cognitive domains, including
working memory processes, verbal memory, and social cognition (Tamiya et al., 2018;

Victoria et al., 2019).

Besides, research has demonstrated the relevance of cognitive domains in predicting

disease-specific outcomes, such as gait characteristics predicting decline in specific cognitive

domains in Parkinson's disease (Morris et al., 2017). The MARTICS consensus cognitive
Battery is a tool used in neuropsychology to measure different cognitive abilities in a
standardized way. It helps identify specific areas of cognitive function, like memory,
attention, problem-solving, and more; this provides a comprehensive way to evaluate
someone's overall cognitive performance and identify any strengths or weaknesses (Kern et
al., 2008). Additionally, studies have utilized cognitive domain-specific assessments to
evaluate cognitive function in various populations, such as children with drug-resistant
epilepsy and adolescents with schizophrenia, highlighting the importance of assessing

cognitive outcomes across multiple domains (Puka& Smith, 2021).
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B. The Affective domain

The affective domain of Bloom's taxonomy encompasses the emotional and social
aspects of learning, focusing on attitudes, values, and emotions. It is an essential
component of education, alongside the cognitive and psychomotor domains
(Dorji&Yangzom, 2021). Bloom and Krathwol categorized the affective domain,
emphasizing the development of student attitudes and values (Shephard, 2008). The
affective domain is crucial for understanding educational goals and evaluating student
performance (Dorji&Yangzom, 2021). It is often overlooked in comparison to the
cognitive domain despite its significance in shaping students' social and emotional
competencies (Durlak et al., 2011). The affective domain is deeply rooted in educational
objectives and is distinct from the cognitive domain, as acknowledged by Bloom and
Masia's taxonomies (O'Regan, 2019). The affective domain is essential for developing

students' emotional intelligence and social and emotional learning (Nathanson et al.,

2016). It is also associated with the development of "soft skills" necessary for practice, as

highlighted in engineering education (Camelia & Ferris, 2017).

Furthermore, the affective domain is crucial in physical therapy education, as it
embodies the knowledge, skills, and attitudes requiring competence in the affective
domain (Berg-Carramusa et al., 2023). Assessment of the affective domain is a significant
area of research, with studies focusing on affective assessment methods, affective learning
models, and the influence of affective domains on mastery of material (Khaerudin et al.,
2020). The affective domain is also impacted by external factors, such as the COVID-19
pandemic, which has affected the three learning domains, including the affective domain
(Anandapadmanabhan et al., 2022). In the context of education, the affective domain is
interconnected with attitudes, beliefs, and values, as noted in various studies (Hyland,

2014). It is also crucial for educators to explore the emotional relationships that educators
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have with pupils and each other (Alvarez-Hevia, 2017). Additionally, the affective domain
is relevant in music education, where it is one of the learning domains alongside the

cognitive and psychomotor domains (Kafol et al., 2015)

C. The Psychomotor domain

The psychomotor domain of Bloom's taxonomy encompasses the development of
physical and motor skills involving voluntary movements in response to stimuli (Nicholls
et al., 2014). This domain is crucial in various fields, such as agriculture, medicine,
engineering, and nursing, as it contributes to the enhancement of practical skills and
clinical competence (Njura et al., 2020; Salyers, 2007; Isa et al., 2020). Furthermore, the
development of psychomotor skills is interconnected with cognitive and affective
domains, emphasizing the importance of a comprehensive approach to learning (Ghufron
et al., 2023; Dubrowski et al., 2021). In the context of education, the integration of
psychomotor skills into learning management systems and the use of simulation-based

training have been recognized as valuable approaches to support the acquisition of these

skills (Shahriari-Rad et al., 2017; Eroglu et al., 2022).

Additionally, the COVID-19 pandemic has prompted the evaluation of distance
education's impact on psychomotor skill development, highlighting the significance of
early assessments to enhance students' clinical success (Higgins et al., 2020). Moreover,
using multimedia tools and virtual haptic simulators has shown promise in supporting the
development of clinical psychomotor skills, particularly in medical and dental education
(Thoirs& Coffee, 2012; Skinner et al., 2018). These technological advancements offer
new opportunities for enhancing psychomotor skill acquisition, especially in complex task
domains such as robotic-assisted surgery. In summary, the psychomotor domain of

Bloom's taxonomy plays a vital role in skills development across various disciplines, and
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its integration into educational practices, including the use of technology and distance

learning, is essential for fostering the acquisition of psychomotor skills.

1.4 Conclusion

In conclusion, this chapter presented the interdisciplinary field of neuroscience and its
significant impact on education, particularly in the context of language acquisition. The
chapter provided an overview of the history of neuroscience and its relevance to education,
highlighting the fundamental concepts and implications for learning and language acquisition.
Then, it delved into examining the cognitive mechanisms involved in learning a language.
The last part of the chapter provided an in-depth analysis of Bloom's Taxonomy, its relevance
to educational practices, and its application in the context of Algerian English language
education. By understanding the cognitive, affective, and psychomotor domains of Bloom's

Taxonomy, educators can develop more effective and targeted language learning strategies

that cater to the diverse needs of Algerian students learning English. Overall, this chapter

aims to provide a comprehensive overview of the relationship between neuroscience,
language acquisition, and education, with a specific focus on the context of Algerian English

language education.




Chapter Two: Research methodology
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2. Introduction

The primary focus of the second chapter revolves around the practical aspect of the study.
It aims to gather data on the integration of Bloom’s taxonomy into the Algerian primary
schools. Also, it investigates the development of the cognitive neuroscience of young English
learners. This chapter discusses the methodology used to develop our research questions and
validate the accuracy or inaccuracy of our hypothesis. Moreover, the current chapter describes
the participants’ profiles and the tools used to reach accurate results: a questionnaire with
primary school teachers, a classroom observation with two different levels, and finally, an

interview with two medical teachers.

2.1.Research design

Research design is crucial to any study, providing a systematic plan to address a scientific
problem (Indu, 2020).It ensures that the evidence obtained enables us to cover and address the
research problem as effectively, logically, and clearly as possible. Obtaining information

relevant to a research problem requires determining what evidence is needed to verify ans

validate hypotheses (Vaus, 2001). It should be tailored to the specific research question and

hypothesis, with a clear plan for data collection, measurement, and analysis (Indu, 2020).

Controlling variance is also essential in research design (Dulock, 1993). The choice of
design could impact the validity of the research, with certain designs being better suited to
establishing causality (Mikeal, 1980). Due to the originality of the research topic, which
highlights the integration of Bloom's Taxonomy in Algerian Primary Schools to study the
development of young English learners from a cognitive neuroscience perspective,
researchers opted for both inductive and deductive research requiring more exploration,
flexibility, and a focus on qualitative observational analysis and statistics for data evidence,

which requires quantitative reinforcement to develop leading questions properly.
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2.2.Research Method

Because integrating Bloom's taxonomy into Algerian primary schools to study young
English learners' development from a cognitive neuroscience perspective is a new topic in the
Algerian context, the researchers opted for inductive and deductive research, combining
quantitative and qualitative methods, also called a mixed-methods approach. The latter
allows us to provide readers with a deeper understanding of the topic because it is flexible in
addressing a broader range of research questions and considers a variety of skills when
building a research team (Abowitz & Toole, 2010). For more accuracy, we employed three
tools: a questionnaire, an interview, and an observation to investigate whether Algerian
primary school teachers at Derdour Belkacem and Abdelhamid Ibn Badis primary schools use
the most effective methods and strategies for teaching English at a young age, especially

Bloom's taxonomy and its impact on the cognitive process of 3rd-grade and 4th-grade pupils.

To develop our research questions, we went deeply through the research steps. We initiated
the study by collecting data from a teachers' questionnaire, pupils' observation, and a medical
teachers' interview to obtain the appropriate results to help us explain the relationship between

Bloom's taxonomy and the cognitive neuroscience development of young Algerian learners.

2.3. Context

Before we conducted our research study in Derdour Belkacem and Abdelhamid Ibn Badis
primary schools, with two different school levels, third and fourth, we obtained permission
from the two school directors to access the classrooms to observe and question our
participants. Also, we explained our research objectives and methodology to the involved
participants to guarantee their rights and confidentiality without any ethical issues. The

motivation for this study came from identifying gaps in English teaching methods. Since

Algeria recently introduced English in primary schools, we realized this research topic would

greatly benefit.
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2.4. Procedure

During the second semester, we conducted a three-week experiment with 3rd-grade and
4th-grade pupils at Derdour Belkacem and Abdelhamid Ibn Badis primary schools. Before
and after the experiment, we observed the students for eight sessions to gather more
information. We also gave a questionnaire to 15 primary school teachers, both in-person and
online. Lastly, we interviewed two medical teachers within a week to obtain more results
regarding the second part of our research, "a cognitive neuroscience perspective,” the core
topic. Their contribution helped us develop our research questions and conduct our study
flexibly.
2.5. The sample profile

The sample is a subset of the population being studied. Data from the sample are used to
make inferences concerning the population of interest. A sample profile is a list of
characteristics and attributes of a set of sample individuals on which some measurements are
to be made (Will Kenton,2022). Typically, a profile will be used to identify suitable
individuals to participate in the study. Profiles may be essential inclusion criteria or simply a
set of desirable attributes. Profiles are often used to sample from within a larger group of
individuals. Moreover, a sample profile helps researchers understand the characteristics of the
participants and provides context for the study's findings (Shaheen et al., 2019).
Furthermore, in academic literature, the definition of a sample profile can vary depending on

the discipline and the specific research methodology being employed. It is important to note

that the construction of a sample profile should be guided by ethical considerations, ensuring

that the privacy and confidentiality of the participants are protected. In our case, the study is
based on a sample of fifteen primary school teachers in different areas of Mostaganem,
Algeria, as well as eight classroom observations across various grade levels in both Derdour

Belkacem and Abdelhamid Ibn Badis primary schools in Mostaganem, Algeria. Additionally,
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an Email interview was conducted with an Algerian neurocognitive researcher who offered

valuable insights.

2.5.1. The teacher’s profile

The teacher profile consists of a group of fifteen individuals who belong to various primary
schools in Mostaganem. Each teacher possesses a valid English licence, indicating their
proficiency in the language. Their teaching experience varies between two and fifteen years.
2.5.2. The medical teachers’ profile
The informants are two medical teachers. The first is a speech-language pathologist and a
neurocognitive researcher who works as a university lecturer at the University of Oran and
Algiers, Algeria. She has 8 years of experience in her field. The second medical teacher is a
neurologist who also works as a university lecturer in the medical department at the
University of Mostagnem, Algeria. She has 16 years of experience in her field.
2.5.3. The students’ profile

There are a total of eight classes between Derdour Belkacem and Ibn Badis primary schools.

These classes consist of pupils from two different grade levels: third and fourth. The age

range of these pupils typically falls between seven and nine years old.

2.6. Data collection instruments

To gather relevant data for our research study, we employed an in-person guestionnaire, an
online questionnaire, an in-person interview, an online interview, and classroom observations.
The online questionnaire served as a research tool conducted and delivered via the Internet,

allowing us to gather both qualitative and quantitative data from the participants.

2.6.1. Questionnaire
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A questionnaire is a valuable tool for gathering data and measuring various constructs. The
development and use of questionnaires are essential in different fields, such as psychology,
medicine, and education. Moreover, a questionnaire is simply a tool for collecting and
recording information about a particular issue of interest. It is mainly made up of a list of
questions but should also include clear instructions and space to record answers. The term
"questionnaire” indicates that data is collected through asking questions.
According to Bhandari (2023), a questionnaire is a list of questions or items used to gather
data from respondents about their attitudes, experiences, or opinions. The questionnaire
can be used to collect quantitative and/ or qualitative information. Questionnaires come in
various forms, either qualitative or quantitative, and can be administered through online
platforms, over the phone, on paper, or in person. It is not always essential for a researcher to
be present during the completion. These surveys typically include open-ended or closed
questions and sometimes a combination of both. Open-ended questions allow respondents to
freely express their thoughts in their own words, while closed questions offer a set of
predetermined response options for respondents to choose from.
2.6.2. The teachers’ questionnaire

The questionnaire was distributed to teachers in person during classroom observations and
online using the Google Forms application. The online questionnaire was created and
conducted digitally. For information, out of the 27 teachers approached, 15 agreed to
participate, providing us with valuable information to answer our research questions.

2.6.3. Description of the teacher’ questionnaire

The questionnaire starts with one general question about personal information, including

teachers' years of teaching experience and the school name where they are employed. The
following questions delve into familiarity with Bloom's taxonomy, its implementation, and

frequency of use in lesson planning and instructional practices. The questionnaire further
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explores the benefits and potential enhancements of integrating Bloom's taxonomy into
teaching English to young learners, along with challenges faced during implementation. It
also investigates techniques to inspire higher-order thinking abilities in students, how Bloom's
taxonomy is used to measure progress and enhance cognitive skills, personalization of
Bloom's taxonomy levels to meet individual learner needs, observed improvements in student
engagement and motivation, necessary professional development for effective incorporation
of Bloom's taxonomy into lessons, and recommendations for further research on its role in the
cognitive neuroscience development of young Algerian learners in primary schools.
2.6.4. Interview

The second tool employed in this research was the interview, which involves a formal
conversation between two or more individuals, where one person asks the questions and the
other person provides answers or information (engo academy,2023). Interviews are
commonly used in research studies to gather information, assess qualifications or skills, make
decisions, or get to know the interviewee better. Interviews are crucial in research studies
because they provide detailed information about participants’ beliefs, perspectives, and
experiences. Furthermore, in today’s digital age, the traditional in-person interview is no
longer the only option for gathering qualitative data. Email interviews have emerged as a
powerful alternative, offering unique advantages and making them an increasingly popular
choice for researchers. An email interview refers to a method of conducting an interview
using email as the primary form of communication between the interviewer and interviewee,
i.e., instead of interviewing someone over the phone or via video conference, the questions
and responses are exchanged through emails. According to Bampton & Cowton (2002) and
Opdenakke (2006), email interviews can be used for the following reasons: the researcher

does not depend on social interaction; the budget for travel is limited, so the research targets a

group that is hard to reach or has limited access and anonymity would be helpful.
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2.6.5. The teachers’ interview
We interviewed our first medical teacher, a neurologist, in person at her office, and the second
medical teacher, due to her unavailability, online via email. There were nine open-ended
interview questions.
2.6.6. Description of the teachers’ interview
As said, the interview questions were open-ended. The first two questions explore

memory's role and the close connection between attention and language learning from a
neuroscience perspective; they delve into how our brains process linguistic information and
the importance of focusing on words, phrases, and grammar structures for effective language
acquisition. Furthermore, questions Three and Four examine the significance of motivation,
emotion, and the challenges young learners face in cognitive development, particularly in
language acquisition. They highlight the impact of these factors on the learning process and
the obstacles that learners encounter in their language-learning journey. Moreover, questions
five and six consider how insights from cognitive neuroscience can enhance teaching
methods. They aim to improve language learning outcomes by leveraging neuroscience-
informed strategies and evidence-based approaches.

The last three questions, Seven, Eight, and Nine explore collaboration opportunities between
teachers, policymakers, and neurologists and recommend effective integration of cognitive

neuroscience principles into teaching practices. They also discuss the contribution of Bloom's

Taxonomy levels to the cognitive development of young learners, particularly in language

acquisition. These questions aim to enhance language learning programs through evidence-
based strategies, informed collaboration, and tailored instructional practices aligned with
cognitive neuroscience insights.

2.6.7. Observation
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Classroom observation is a valuable research tool that provides insights into teacher
practices, students' behavior, and classroom environment. It allows for the collection of data
on instructional practices, classroom management, and student engagement (Bellibas,2022).
While self-report research is appropriate, there is a need to expand research to examine
teachers' self-reported efficacy with other methods, such as classroom observation of teachers'
classroom practices (Alibakhshi et al., 2020).
Additionally, the development of observation tools through participatory action research has
led to the creation of validated assessment tools designed to measure the social climate of
classrooms (Skaalvik, E. M et al., 2022). Classroom observation has served various interests,
from pedagogical research, curriculum development, course evaluation, and peer review to
the appraisal of teaching and the professional development of educators.
2.7.8. Classroom observation

A total of eight classroom observations were conducted in two primary schools, Derdour

Belkacem and Abdelhamid Ibn Badis. These observations aimed to assess whether the

teachers in the 3rd-grade and 4th-grade classes integrate Bloom's taxonomy into their teaching

methods. The focus was on examining whether the application of Bloom's taxonomy in
instruction effectively promotes the cognitive development of young learners, taking into
consideration the principles of cognitive neuroscience.

After collecting data using various tools and gathering the necessary information for the
research, it is crucial to analyze the data collected. This process is known as the data analysis
procedure. It involves organizing and synthesizing the data to achieve research results and
draw conclusions. Researchers typically employ a combination of quantitative and qualitative
methods to measure and analyze the gathered data. This section will provide a detailed
overview of each method used in the analysis.

» Quantitative analysis
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It is essential to follow a systematic approach to conducting quantitative analysis to ensure

the accuracy and reliability of the results. One common method used in quantitative analysis
is statistical analysis, which involves collecting, organizing, and interpreting numerical data to
uncover patterns, trends, and relationships within the data.
To begin a quantitative analysis, the researchers must first define the research questions or
hypotheses to be used. This step is crucial as it helps to focus on the data collection statistical
methods to be used (Javeed Kittur,2023). Then, they start working on analyzing numerical
data collected through surveys, experiments, or other data collection methods. It is important
to ensure that the data collected is accurate, reliable, and representative of the population
being studied.

Our study was designed to investigate the specific research questions concerning the impact
of neuroscience on language learning and the integration of Bloom's Taxonomy within
educational settings, employing a quantitative analysis framework. With a focus on exploring
how Bloom's Taxonomy contributes to the cognitive development of young Algerian English
learners in primary schools, we conducted an online questionnaire distributed to 15 primary
school teachers to gather quantitative data on teachers' perceptions of examining whether the
application of Bloom's taxonomy in instruction effectively promotes the cognitive
development of young learners, taking into consideration the principles of cognitive
neuroscience, such as reading think-pair-share activities and intensive training.

» Qualitative analysis
Qualitative analysis is a research method used to understand and interpret social

phenomena by examining non-numerical data such as texts, images, videos, and observations.

This approach allows researchers to explore complex social issues, attitudes, behaviors, and

experiences in depth. Qualitative analysis involves systematic procedures for coding,

categorizing, and interpreting data to identify patterns, themes, and relationships. One key
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reference for qualitative analysis is "Qualitative Inquiry and Research Design: Choosing
among Five Approaches™ by (John W. Creswell, 2012). This book provides a comprehensive
overview of different qualitative research approaches, including narrative research, grounded
theory, and case studies. Creswell discusses the philosophical underpinning of qualitative
research, data collection methods, data analysis techniques, and strategies for ensuring rigor
and trustworthiness in qualitative studies.

Our study aimed to explore the influence of neuroscience on language learning and the
application of Bloom's Taxonomy in educational settings. To gather data, we conducted a
qualitative analysis using an online interview with two medical teachers who are experienced
researchers in various aspects of language learning and cognitive development from a
neuroscience perspective. The interview consisted of nine open-ended questions covering
topics such as the role of memory and attention in language learning, challenges faced by
young learners, the application of cognitive neuroscience insights to teaching methods,
collaboration opportunities between educators and neurologists, and the contribution of
Bloom's Taxonomy to cognitive development in language acquisition. Overall, the interview
sought to inform language learning programs and instructional practices by exploring the
intersection of neuroscience and education. Simultaneously, the qualitative classroom
observations were conducted in eight classes, with four observations in 4th-grade classrooms
and four in 3rd classrooms, to examine the application of Bloom's Taxonomy in educational

settings and its impact on students' cognitive development. These observations involved

systematically observing student engagement with educational approaches aligned with

Bloom's Taxonomy levels and, most importantly, seeing if Bloom's taxonomy is really
integrated among the other teaching methods. This approach provided numerical insights into
the implementation of Bloom's Taxonomy and its effects on student learning outcomes.

2.9. Research study limitations
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This section examines the limitations and challenges encountered during the research
study. First, our research approach is primarily interpretivist, relying on interviews and
classroom observation to gather qualitative data. However, we also had to employ an online
questionnaire to collect quantitative data. Second, a notable difficulty arose from the teachers'
lack of cooperation in responding to the questionnaire. Only 15 out of 27 teachers agreed to
participate after persistent efforts. Their hesitance came from either a lack of familiarity with
Bloom's taxonomy or a complete unfamiliarity with the concept. Third, it proved time-
consuming to find a willing neurocognitive researcher to collaborate with us despite
encountering numerous professionals who declined collaboration without any form of
compensation. Regardless of these limitations, we managed to reduce its effects on our
research process, and we found some EFL teachers and medical teachers who eagerly
participated in this study.

2.10. Conclusion

This chapter delved into the methodology employed in our study, outlining the research

purpose and motivation behind our chosen topic. Additionally, it offers insights into the
research design, profiles of participants (The teachers, the students, and the doctor), data
collection tools, and analysis procedures, including methods utilized for data analysis. The
next chapter will analyze the collected data using the two previously discussed analysis

methods.




Chapter Three: Results and discussion
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3. Introduction

This chapter displays the main findings regarding the integration of Bloom's taxonomy into
the Algerian primary schools. It also discovers the development of young learners from the
neurocognitive standpoint. It discusses the analysis and interpretation of the data collected,
addressing our research questions and validating our hypotheses. The chapter also presents
suggestions and recommendations for effectively incorporating Bloom's Taxonomy into
primary school curricula.

3.1. Data analysis

This section examines the data collected from the teachers' questionnaire, the medical
teachers' email interview, and the classroom observation.

3.1.1. The analysis of the teachers' questionnaire

The questionnaire was directed to primary school teachers; fifteen teachers out of twenty-

seven agreed to participate and provide their responses. The purpose of the questionnaire was

to investigate the role of Bloom's taxonomy in developing the neurocognitive of young
Algerian English learners in primary schools.
A-  The first section was about personal information:
The questionnaire gathered responses from teachers across 15 primary schools located in
Mostaganem, Algeria. These schools include Derdour Belkacem, Abdelhamid Ibn Badis. The
participating teachers have a varied range of teaching experience, ranging from 1 year to 14
years. This diversity in experience provides valuable perspectives for our research analysis.
B-  The second section talks about the implementation of Bloom's taxonomy in Algerian
primary schools.
Question 01: Have you ever heard of Bloom's taxonomy? If so, how frequently do you use it

in your lessons?
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Figure 2. Exploring the use of Bloom's Taxonomy
in the lessons

m Always
® Sometimes

Never

Figure2. Exploring the use of Bloom’s Taxonomy in the lessons
Figure 2 shows that 20% of the teachers, that's 3 out of 15 total teachers, never use Bloom's
taxonomy in their lessons. These teachers are from the Salah Mouloud, Elbachir Hammou,

and Ourida Meded primary schools. Additionally, 33,3% of the teachers, or 5 out of 15,

always use Bloom's Taxonomy. These are the schools where Bloom's Taxonomy is always

used: Derdour Belkacem, Abdelhamid Ibn Badis, Ibn Zaydoun, Keneche Mohamed, Mokhtar
Mohamed, Berahel Ahmed, and Kara Mustapha. The remaining 46,7% of the teachers, which
is 7 out of 15, use Bloom's Taxonomy sometimes or occasionally. These are the schools
where it is used sometimes: Mouloud Faraoun, Salah Mouloud, Benkarda, Ourida Meded,
Azza Ahmed, Benhammadi Ahmed, and Latroch Khdim.

Question 02: Have you received any training or professional development related to Bloom's

Taxonomy implementation in the classroom?
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Figure 03: Exploring teachers’professional training

Figure 03: Exploring teachers’ professional training

The Figure above illustrates the professional training of the teachers. Sixty percent (60%)
reported having received training, while the remaining 40% indicated they had not received
any training.

Question 03: How often do you incorporate Bloom's taxonomy into lesson planning and

instructional practices?

Figure 04: Exploring the incorporation of Bloom's
Taxonomy in lesson planning

m Always

H Often

W Sometimes
Rarely

B Never

Figure 04: Exploring the incorporation of Bloom’s Taxonomy in lesson planning
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The figure above shows that 13,3% (2 teachers) always integrate Bloom’s Taxonomy into
their lesson planning. A larger portion, 33,3% (5 teachers), reported that they often include it
in their lessons. Meanwhile, 20% (3 teachers) indicate that they sometimes use Bloom’s
Taxonomy. An equal percentage of 13,3 (2 teachers) said they rarely incorporate it, and
another 20% (3 teachers) admitted that they never use Bloom’s Taxonomy in their

instructional practices.

Question 04: what are the benefits of using Bloom's taxonomy in teaching English to young
learners?

The responses highlighted several benefits of utilizing Bloom's Taxonomy when teaching
English to young learners. Over 75% of the respondents noted that Bloom's taxonomy
provides a structured framework for lesson planning, allowing teachers to design activities
that target a range of cognitive levels, from basic recall to higher-order skills like analysis and

evaluation. Approximately 50% of responses also emphasized that Bloom's Taxonomy values

setting clear learning outcomes, enhancing students' cognitive development and creativity,

and promoting engagement and motivation. However, around 15% of respondents indicated
they were unfamiliar with Bloom's Taxonomy and did not see the value in following its
guidelines.

Question 05:  A- Have you faced any challenges or difficulties when implementing

Bloom's taxonomy in your lessons?
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Figure 05: Exploring the challenges and difficulties of
implementing Bloom s Taxonomy

Figure 05: Exploring the challenges and difficulties of implementing Bloom’s

Taxonomy

Figure 05 shows that 86,7% (13 teachers) faced challenges and difficulties when implementing

Bloom's Taxonomy. The remaining 13,3% (2 teachers) have not faced any challenges.

B- if yes, please describe the challenges or difficulties you faced.

The responses highlight several common challenges encountered when trying to fully
implement Bloom's taxonomy in the English classroom for young learners. The most
frequently cited issue, noted by over 45% of respondents, was the difficulty in designing
instructional activities that effectively target each cognitive level, from basic recall to higher-
order skills of analysis, evaluation, and creation. The teachers found it challenging to meet the
varied needs and language abilities of their students while also trying to design activities that
aligned with the different levels of the Taxonomy. Additionally, around 30% of responses
mentioned that it is struggling to reach the highest levels of the Taxonomy, such as creation,
within the constraints of a single course. Other challenges included students' lack of

understanding of the cognitive steps involved. Several respondents, around 15%, expressed
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feeling untrained or unfamiliar with how to properly apply Bloom's Taxonomy, leading to
difficulties in transitioning smoothly between activities targeting different levels.

Question 06: In your opinion, how could Bloom's taxonomy, if integrated into teaching
methods, enhance the neuroscience development of young learners?

The responses suggest that incorporating Bloom's Taxonomy into teaching approaches could
have a positive impact on the neuroscientific development of young learners in several ways.
Over 60% of respondents mentioned how the Taxonomy's emphasis on progressively building
cognitive skills, from lower to higher-order thinking like evaluation and creation, can help
stimulate and reinforce neural pathways associated with learning, memory, and critical
thinking. Additionally, around 45% of responses indicated that Bloom's Taxonomy can foster
greater self-awareness, emotional intelligence, and the ability to produce knowledge among
young learners.

Question 07: What methods and techniques do you adopt to inspire your students to develop
higher-order thinking abilities?

The responses suggest a variety of engaging, student-centered instructional approaches that
teachers can utilize to foster higher-order thinking skills. Significant methods mentioned by
over 50% of respondents include incorporating inquiry-based learning, where students are
encouraged to ask questions and collaboratively solve problems or scenarios. Additionally,
around 40% of responses highlighted the value of project-based learning, allowing students to
work together in pairs or groups to complete more complex activities. Many teachers also

emphasized the importance of incorporating authentic materials such as audiovisual resources,

videos, songs, and realia to capture interest and engagement. Approximately 35% of

respondents agreed on technology integration, games, and feedback. Other approaches

mentioned included using direct questioning to facilitate classroom discussions.
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Question 08: How do you use Bloom's taxonomy to measure your student's progress and help
them improve their cognitive skills and achieve their academic goals?

Around 35% of respondents indicated that they intentionally align their lesson objectives and
activities with different levels of Bloom's taxonomy. This allows them to scaffold instruction
and support students in progressively developing more advanced cognitive abilities, from
simple recall to higher-order skills. Approximately 25% of responses highlighted the use of
formative assessments, such as quizzes, short answers, and class discussions, to track students'
progress at the various cognitive levels outlined in Bloom's taxonomy. A smaller number of
respondents, around 15%, mentioned establishing clear learning objectives rooted in Bloom's
Taxonomy and then providing targeted feedback to students to help them improve. However,
it's important to note that nearly 30% of responses indicated that teachers either do not use
Bloom's Taxonomy at all or feel they lack the knowledge and experience to effectively
implement it in their teaching practice.

Question 09: Have you tried changing Bloom's taxonomy levels to better meet the individual
needs of your learners? If so, describe what it would be like.

Many teachers have experienced modifying or adapting Bloom's Taxonomy to address the
student's needs and abilities better. Approximately 50% of respondents indicated that they
have tried using a variety of approaches. Some have found success in a more flexible and
personalized approach. For example, they prefer starting with a stronger focus on lower-level
skills like remembering and understanding before introducing more complex cognitive

processes. Around 25% of teachers have selectively skipped certain taxonomy levels, such as

analysis, which can be particularly challenging for young learners. A smaller number, around

15%, have even omitted the evaluation stage, believing it may limit the creativity and
imagination of the learners. However, not all teachers favor this adaptation; about 25% of

respondents explained that exposing students to the full hierarchy of cognitive levels outlined
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in Bloom's Taxonomy was crucial to their development, rather than picking or choosing
which levels to include.

Question 10: Have you noticed any significant improvement in your student's engagement
and motivation levels ever since you began incorporating Bloom's taxonomy into your
lessons?

The majority of teachers, around 75%, reported significant improvements in their pupils'
engagement and motivation levels after incorporating Bloom's Taxonomy into their lessons.
The most commonly cited benefits included are increased student confidence and self-efficacy
as they develop their cognitive skills through the activities, higher levels of focus and
involvement in the lessons, better understanding of the content with fewer difficulties, and a
greater sense of accomplishment and motivation. Around 15% of respondents either did not
use Bloom's Taxonomy or could not identify any improvement, while one teacher noted that
students "seem happier" after implementing Bloom's Taxonomy.

Question 11: What specific professional development or training do teachers need to

effectively incorporate Bloom's taxonomy into their lessons?

Approximately (85%) of the responses indicated that teachers require practical,

straightforward strategies and techniques for designing learning objectives, activities, and
assessments that are aligned with the different cognitive levels of Bloom's Taxonomy. Around
75% of the responses also emphasized the need for a deep understanding of Bloom's
Taxonomy framework, including its purpose and proper classroom application. Fifty percent
(50%) of the answers suggested the importance of training on developing a variety of
assessments that target different cognitive levels, while (35%) recommended collaborative
learning opportunities, such as workshops and seminars led by experienced teachers.

Question 12: What are your suggestions for using Bloom's Taxonomy to study young

learners' English language processing from a neurocognitive perspective in primary school?
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Approximately (67%) of the responses suggested conducting more research that explains and
emphasizes the importance of Bloom's Taxonomy in developing the cognitive neuroscience of
young Algerian learners while also providing teachers with guidelines and training on
effectively employing this framework. Moreover, (33%) of the responses recommended
carrying out comparative studies between Algerian primary schools that incorporate Bloom's
Taxonomy-based instruction and those that do not.

3.1.2. The Interpretation of the questionnaire.

The study of 15 primary school teachers in Mostaganem, Algeria, reveals diverse practices
toward the use of Bloom's Taxonomy. While some teachers consistently use this framework,
others do irregularly or not at all. This difference is mainly because some have received
training while others have not. Most teachers find Bloom's Taxonomy helpful for planning
lessons and improving students' levels. Teachers highlighted the importance of practical
strategies and further training to enhance the effective implementation of Bloom's Taxonomy.
The majority reported positive impacts on students' engagement and motivation, emphasizing
the need for ongoing research and professional development.

3.1.3 The Analysis of the medical teachers' interview

This section will analyze the responses from the two medical teachers the researchers
formally interviewed to obtain valuable data.

Question 01: A clear understanding of memory's role in language acquisition is essential for

the learner who wishes to master a new language from a neuroscience perspective; exploring

how our brain processes and stores linguistic information is fascinating. Based on your
experience, could you please provide us with an explanation of the role of memory in
language learning?

Both medical teachers explained that having a strong memory is essential for successfully

learning a new language. They described the different types of memory involved in language
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learning as working memory, which holds on to new words and grammar for processing;
implicit memory, which subconsciously absorbs grammar through exposure; semantic
memory, which stores words' meaning; and episodic memory, which remembers specific
examples of using the language in real life situations. The medical teachers also emphasized
that long-term memory is especially crucial. They said that repeatedly practicing and
reviewing what you have learned is the key to getting new language information to stick in
the long-term memory. The more you repeat and reinforce the language, the better you will be
able to remember and use it over the long term.

Question 02: It is essential to focus and pay close attention to the words, phrases, and
grammar structures used to learn a language effectively. In your opinion, what is the close
connection between attention and language learning?

The two medical teachers said that paying attention is really important for helping learners
remember what they are learning in a new language. They explained that attention is like a
gatekeeper for the brain; it decides what information the brain focuses on and tries to
remember. One medical teacher said that getting the learners' attention is necessary to help
them remember new language information first. She said they can do this by doing something
unexpected or different to "break the ice™ and get their focus. Then, they should present the
information in a creative, engaging way.

Question 03: Motivation and emotional factors are crucial in optimizing the learning process.
Could you please discuss these factors in language learning from a neuroscience perspective?
Both medical teachers explained that from a neuroscience point of view, motivation and

emotion significantly impact language learning. They confirmed that our brain's reward

system releases a chemical called dopamine when we are motivated; this makes the learning

process feel good, which encourages us to keep practicing and trying hard. Positive emotions

like excitement can also improve our ability to remember what we are learning. The
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neurologist explained that negative emotions can make it harder to learn. Emotions like
anxiety and fear of failure can cause distractions and make it harder to pay attention or to
stock any information.

Question 04: In your experience, what are the main challenges and difficulties that young
learners face regarding cognitive development?

The neurology specialist emphasized that many young people are not getting enough good
quality sleep with complete sleep cycles, which can be very beneficial for developing thinking
and learning abilities. Additionally, the specialist noted that some young learners may not
engage enough in reading, which is important for building imagination and memory skills.
The second doctor (medical teacher) discussed how technology devices, like phones and
tablets, can impact the attention span of young learners. She said that using these devices can
make it difficult for them to concentrate on complex topics for an extended period of time.
Question 05: Cognitive neuroscience provides a deeper understanding of how the brain
processes information, which can help us create better teaching methods for young learners.
According to you, how could this understanding help improve teaching methods for young
learners?

Both specialists agreed that cognitive neuroscience provides valuable insights for developing
more effective teaching for young learners. The first medical teacher (neurology specialist)
emphasized that in order to improve teaching, educators must know their behaviors, needs,
likes, and dislikes and then adapts their methods accordingly. The second doctor discussed
how understanding the workings of memory in young minds allows teachers to update
techniques like repetition to build long-term memory. Additionally, she noted that by

recognizing young learners' limited attention spans, teachers can design lessons with shorter,

focused activities and incorporate movement breaks to keep students engaged.
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Question 06: Are there any specific research studies that show the impact of cognitive
neuroscience-based teaching methods on young learners?

One of the medical teachers said they did not have any specific research studies to
recommend. However, the other medical teacher explained that while cognitive neuroscience
does offer some potential for improving teaching methods, it is still an emerging field. Some
research has shown promise in areas like memory and attention, but other studies did not find
a clear advantage over traditional teaching approaches. Furthermore, she noted that teaching
training seems to be a key factor. When educators understand the cognitive aspects of how
students learn, they can better adapt their teaching approaches to be more effective.

Question 07: How can teachers and policymakers collaborate with neurologists to improve
language learning programs?

Both respondents declared that neurologists can help train teachers better. Neurologists can
train teachers more about how the brain works when young people are learning a language,
which can make the teachers more effective. The medical teachers also said that research on

the brain and its development can help design school curricula that better fit how young

students learn and grow. However, one respondent said that before the teachers and

neurologists meet with policymakers, they should first meet with the young learners to know
what they need and want best.

Question 08: Could you provide any specific recommendations for teachers to integrate
principles of cognitive neuroscience into their teaching effectively?

Both medical teachers agreed that teachers can improve their classrooms for learning
language by using ideas from brain science. They claimed that to help learners remember
important lessons, teachers should help them practice a little bit at a time, over and over.

Teachers can also use lots different ways for students to learn, like visuals sounds, and
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physical movement. Also, teachers should use fun activities like games, simulations, role
playing. This can make learning language enjoyable and effective for the students.

Question 09: From a cognitive neuroscience perspective, how do different levels of Bloom's
Taxonomy contribute to the overall cognitive development of young Algerian learners,
particularly in relation to language acquisition?

The respondents explained that Bloom's Taxonomy outlines different cognitive skill levels,
which are all important for effective language learning. At the most basic level, there is
remembering and understanding, which lays the foundation by helping learners memorize
vocabulary words and grammatical rules. As learners progress, they start to apply that
knowledge in new contexts and analyze how language works, building fluency and linguistic
awareness. At the highest levels, learners engage in evaluating and creating, thinking critically
about language use, and producing their own language, which integrates all the lower-level
skills. The taxonomy provides a helpful framework for designing learning activities that

engage learners' minds at multiple cognitive levels, facilitating robust language learning and

supporting cognitive development.

3.1.4 The Interpretation of the Medical teachers' interview

The study involves doctors' insights on neurocognitive development in young Algerian
learners of English and highlights several key points. Strong memory, especially long-term
memory, is strengthened through repeated practice. Attention is crucial to learning, as it helps
focus on and remember new information; creative methods can help capture and maintain this
attention. Motivation and positive emotions enhance learning by activating the brain's reward
system, while negative emotions can diminish it. Challenges for young learners include
insufficient sleep, limited reading, and distractions from technology, which can shorten
attention spans. Understanding cognitive neuroscience can improve teaching methods, such as

using more repetition, multi-sensory activities, and engaging approaches. Collaboration
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between teachers, policymakers, and neurologists is suggested to enhance language learning
programs. Additionally, Bloom's Taxonomy provides a useful framework for developing
cognitive skills, from basic to advanced levels, aiding in the design of effective learning
activities.

3.1.5 The analysis of the classroom observation

As mentioned in the previous chapter, eight classroom observations were conducted at two

primary schools: Derdour Belkacem and Abdelhamid Ibn Badis. These observations aimed to

evaluate the integration of Bloom’s taxonomy by teachers in 3rd and 4th-grade classes.

We could observe the main phases that helped us complete our analysis and validate our

hypotheses. These phases are as follows:

a- Observing the learning environment

During our observation of the classroom, we noticed that the comfort of the classroom is
available in terms of organization to emotionally support young learners in their first learning
steps. The classrooms were a well-structured and purposeful arrangement of instructional
elements. For example, all the classes had paintings with alphabets and numbers, and some of
them even had animal paintings. We also noticed that the classroom environment promoted a
sense of psychological safety. Pupils felt comfortable making mistakes and asking for help
without fear of embarrassment. Moreover, the teacher fostered a supportive and inclusive
environment, encouraging students to express their ideas and opinions without hesitation.

b- Pupils’ observation

We noticed that participation, engagement, motivation, and critical thinking require more

consideration and updates to improve teaching methods.
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Participation: The learners participated in the revision of the previous lessons and
other activities. However, they did not engage in discussions or ask questions related
to the lesson.

Engagement: Although the pupils were engaged in the activities, the teachers had
difficulty managing the classroom. The pupils were moving around, being loud, and
hard to control.

Motivation: The pupils showed motivation in the classroom and actively participated
with the teachers. However, they encountered challenges in understanding the
teacher’s instructions and comprehending the activities.

Critical thinking: The pupils were divided into two categories. The first category
consisted of intelligent and engaged learners who showed signs of critical thinking.
The second category of students did not lack participation and completion of activities.
However, their creativity and critical thinking skills were somewhat limited compared
to the first category.

c- Observing the implementation of Bloom’s taxonomy in the classroom

During the classroom observation, we noted that both teachers we observed were familiar
with Bloom’s taxonomy and made efforts to incorporate it into their lessons. However, we

observed that in both 3rd and 4th-grade classrooms, the teachers encountered difficulties in

effectively utilizing all the six levels of Bloom’s taxonomy. They incorporated the first three

levels (knowledge, comprehension, and applying). Another point is that the teachers were
only familiar with the revised taxonomy; they had no idea about the original one. Though they
attempted to engage pupils in critical thinking and problem-solving activities, these activities
primarily focused on lower-order thinking skills. The majority of the time was spent on tasks

that required recalling information, comprehending concepts, and applying basic knowledge.
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As a result, opportunities for students to engage in deeper analysis, synthesis, and evaluation

were limited.

3.1.6 The interpretation of the classroom observation

During our observation in 3rd-grade and 4th-grade classrooms at two primary schools, we
gained insights into the learning environments, the use of Bloom’s Taxonomy, and pupil
behaviors. The classrooms were well-organized, supportive, and inclusive, fostering active
student participation. Although teachers incorporated Bloom’s Taxonomy principles, they
mainly focused on the first three levels, remembering, understanding, and applying—due to
time constraints and lesson duration. Teachers noted that the full impact of Bloom’s
Taxonomy might become more evident by the end of the academic year. Pupils displayed
varying levels of engagement and critical thinking, with some showing high intelligence and
familiarity with English, while others needed more support to enhance their cognitive

development and creativity.

3.2 Discussion of the findings

The analysis of the teachers’ questionnaire revealed considerable variation in the usage of
Bloom’s Taxonomy among teachers. While some teachers reported never using it, others
consistently applied it, and many used it occasionally. This inconsistency can be attributed to
different levels of professional training received, highlighting a gap in professional
development. When integrating Bloom’s Taxonomy into lesson planning, practices also
varied. Some teachers always incorporated it, others often included it, some used it
occasionally, a few rarely integrated it, and some never used it. Despite these differences, a
significant majority recognized the benefits of Bloom’s Taxonomy. They valued its structured
framework for lesson planning and its ability to help design activities targeting different

cognitive levels, from basic recall to higher-order skills like analysis and evaluation. Several
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teachers emphasized its value in setting clear learning outcomes and enhancing students’
cognitive development and creativity. However, a few were unfamiliar with the framework
and did not see its value. Implementing Bloom’s Taxonomy also presented challenges. Many
teachers found it difficult to design activities for each cognitive level; some struggled to reach
the highest levels, such as creation within a single course, and a few felt untrained or
unfamiliar with the Taxonomy. Despite these challenges, many observed positive impacts on
students’ neurocognitive development. Several teachers noted that progressively building
cognitive skills helps stimulate brain connections, and some mentioned that it fosters greater
self-awareness, emotional intelligence, and the ability to produce knowledge. Teachers

highlighted various student-centered instructional approaches.

Some mentioned incorporating inquiry-based learning, others valued project-based learning,
and several emphasized the use of authentic materials like videos and realia, as well as

technology integration and games. In terms of adaptation, about half of the teachers modified

Bloom’s Taxonomy to better suit their students’ needs. Some focused on lower-level skills

before introducing more complex levels, and a few selectively skipped some levels. However,
some believed in exposing students to the full hierarchy of cognitive levels. Most teachers
reported significant student engagement and motivation improvements after incorporating
Bloom’s Taxonomy. They observed benefits such as increased student confidence, better
focus, and a greater sense of accomplishment, although a few did not notice any
improvements. For effective implementation, many teachers expressed the need for practical
strategies and techniques to design learning objectives and assessments aligned with Bloom’s
Taxonomy. Additionally, several teachers stressed the importance of a deep understanding of
the framework, and many highlighted the need for training in developing various assessments.
Collaborative learning opportunities, such as workshops and seminars, were also

recommended. Lastly, the majority of teachers suggested that further research and
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comparative studies are necessary to highlight the impact of Bloom’s Taxonomy on student

development and to establish best practices for its application in diverse educational contexts.

On the other hand, the medical teachers involved in our study emphasized the crucial role
played by memory in this process, clarifying various memory types such as working memory,
implicit memory, semantic memory, and episodic memory. They particularly emphasized the
significance of long-term memory, asserting that repeated practice and review are essential for
incorporating new language information into the brain. Furthermore, the doctors (medical
teachers) elaborated on the relation between attention and language learning, showing
attention as the guardian of cognitive resources, deciding what information is stored and
remembered. They promoted strategies to capture learners' attention, such as utilizing
unexpected or creative approaches to engage them effectively. Motivation and emotion were
recognized as important factors that affect how learning happens. The doctors explained how
positive emotions, such as excitement, facilitate memory retention and learning, while
negative emotions, like anxiety, can impact focus and diminish comprehension. They

highlighted the need for educators to foster a supportive and motivating learning environment

to optimize students' language learning outcomes. In addition to psychological factors, the

doctors addressed practical challenges young learners face, including insufficient sleep and
technological distractions, which can weaken learning effectiveness by compromising

attention and cognitive function.

Moreover, the doctors stressed the importance of integrating insights from cognitive
neuroscience into pedagogical practices. They advocated for tailored teaching approaches that
align with learners' cognitive capacities, suggesting strategies such as incorporating repetition
to enhance long-term memory formation. Collaboration among educators, policymakers, and
neurologists was proposed as a means to advance language learning programs. By utilizing

insights from neuroscience, educators can perfect teaching methodologies to better meet the
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needs of diverse learners. Furthermore, the doctors praised Bloom's Taxonomy as a valuable
framework for guiding cognitive development in language learning, offering a systematic
approach that progresses from foundational skills to higher-order thinking abilities, thus
enabling educators to design activities that engage learners across multiple cognitive levels

effectively.

Transitioning from the description of our observations in primary school classrooms to the
discussion of our findings, it is evident that the learning environments we encountered were
suitable for effective learning. The availability of relevant resources and materials facilitated
student engagement, while the positive psychological and emotional atmosphere fostered a
sense of inclusivity and motivated participation among students. Despite teachers' familiarity
with Bloom's Taxonomy, our observations revealed a dominant focus on the first three levels
of the taxonomy, remembering, understanding, and applying, due to various factors, including

time limitations. This limited the exploration of higher-order thinking skills and posed a

challenge to the comprehensive application of Bloom's Taxonomy in classroom instruction.

Furthermore, our discussions with teachers highlighted the potential delayed visibility of
Bloom's Taxonomy outcomes, with a highlight on the slow but steady improvement in
thinking abilities expected by the end of the school year. Therefore, conducting a
comprehensive study at the conclusion of the academic year was proposed to understand
better the impact of Bloom's Taxonomy implementation on students' cognitive development.
Lastly, our observations of students revealed varying levels of participation, engagement,
motivation, and critical thinking skills. While some students demonstrated high intelligence
and active engagement, showing a good understanding of lesson topics, others presented
limited creativity and cognitive development, indicating the need for targeted support to

enhance their critical thinking skills and progression through Bloom's Taxonomy levels.

3.3. Suggestions and recommendations
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Bloom’s Taxonomy is a useful framework for learning and thinking. Our study explores how

this framework could be applied in Algerian primary schools to help understand how young

students’ brains develop when learning English as a new language. By looking at students’

cognitive skills through Bloom’s Taxonomy, educators may be able to tailor their teaching

methods better to support students’ neurological growth and language acquisition. Based on

what was said and discussed, our suggestions are as follows:

We should provide extensive and ongoing training programs for teachers on applying

Bloom’s Taxonomy based on the following:

>

Workshops will be held to teach creative ways of designing activities for each level
Bloom’s Taxonomy.

Organizing workshops by experts in cognitive neuroscience and educational
psychology.

Longer classroom sessions to give teachers enough time to cover all the levels of
Bloom’s Taxonomy; this will allow students to do more critical thinking and creative
activities.

Encouraging collaboration between teachers, neuroscientists, and policymakers to
design a curriculum based on insights from cognitive neuroscience; this could lead to
more effective teaching strategies and improve students’ learning.

We should employ a neuroscientist alongside the school psychologist in educational
settings like primary, middle, and high schools. The psychologist will monitor the
students’ psychological development, while the neuroscientist will follow the
students’ cognitive development, ensuring that students get all the support they need to

improve their learning.

Finally, it is crucial to provide the classrooms with a variety of technological devices to

improve learning outcomes. We are dealing with a generation of digital natives, students who
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grew up immersed in technology from a very young age. To truly engage and connect with
these students, we need to speak their language, and their language is technology.

3.4. Conclusion

This chapter aimed to analyze and interpret the data collected from classroom observations,
teachers' questionnaires, and interviews with medical doctors. The findings indicated that
integrating Bloom's Taxonomy in Algerian primary schools is essential for enhancing the

neurocognitive development of young English learners. However, implementation varies due

to inconsistent professional training, with most teachers focusing on lower cognitive levels.

Despite this, many teachers recognize the benefits of Bloom's Taxonomy, such as improved
cognitive development and students’ engagement. Additionally, incorporating neurologists
and psychologists in schools could provide tailored support for students' cognitive and
emotional development. Further research and training are recommended to optimize Bloom's

Taxonomy's impact.




General Conclusion

Our study explored the implementation of Bloom's Taxonomy and its effect on
neurocognitive development among young English learners based on three main questions
that focused on the effectiveness of integrating Bloom's Taxonomy into Algerian primary
schools in preparing English language lesson plans, the impact of this framework on the
cognitive development of young English learners, and how the integration of neuroscience
principles could enhance the neurocognitive development of these learners.

From gathered comprehensive data on the current practices and perceptions of Bloom's
Taxonomy in primary schools, Derdour Belkacem and Abdelhamid Ibn Badis primary
schools, with 15 primary school teachers and two medical teachers at the faculty of medicine
at Abdelhamid Ibnbadis University, the findings indicated that when Bloom's Taxonomy is
appropriately applied, it enhances memory retention, attention, and critical thinking among
students. Through classroom observations, teacher questionnaires, and interviews with

medical teachers, the results revealed that Bloom's Taxonomy provides a structured

framework for lesson planning and enhances cognitive development, but its application needs

to be more consistent among teachers due to the lack of training and limited class durations.
Teachers who received training on Bloom's Taxonomy were more involved in its
incorporation and applied it in their lessons, while those who needed more training did not use
it in their lessons. The limited duration of lessons, typically 45 minutes per session, also made
it difficult to apply Bloom's Taxonomy fully.

Furthermore, the study highlighted the significant role of memory, attention, motivation,
and emotion in language learning. Medical teachers emphasized the importance of long-term
memory and the need for repeated practice and review to reinforce new information. They

also emphasized that attention decides what information gets remembered and stored. The
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emotional and motivational aspects were also crucial. Positive emotions and motivation
would make learning easier, while negative emotions like anxiety could diminish it.

Based on these findings, the study recommends increasing the integration of Bloom's
Taxonomy in primary education, encouraging teachers to be trained to integrate it effectively
into their teaching practices, and providing them with the necessary skills and strategies.

Moreover, incorporating neurologists and psychologists into educational institutions can offer

valuable insights into students' cognitive and emotional development, leading to more

effective teaching methods. Neurologists can provide training on how the brain functions
during language learning, while psychologists can monitor and support students'
psychological development.

Overall, this study confirms the importance of integrating Bloom's taxonomy, including
cognitive neuroscience. It could be useful for educators, policymakers, and researchers

interested in enhancing language learning and cognitive development in primary education.
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Appendix 1 : Teachers’ questionnaire
Dear teachers,

This questionnaire aims to investigate the role of Bloom’s taxonomy in developing the
cognitive neuroscience of young Algerian English learners in primary schools, which would
be a great pleasure to receive your valuable responses to help us submit a beneficial research

thesis in the academic area.
Personal information:

e School name:

e Years of teaching experience:

Have you ever heard of Bloom’s taxonomy? If so, how frequently do you use it in
your lessons?

o Always

e Never

e sometimes
Have you received any training or professional development related to Bloom’s

Taxonomy implementation in the classroom?

e Yes []
e No [
How often do you incorporate Bloom’s taxonomy intolesson planning and

instructional practices?

Always [
Often (-

Sometimes [
Rarely ]




e Never 1

4. What are the benefits of using Bloom’s taxonomy in teaching English to young

learners?

5. Have you faced any challenges or difficulties when implementing Bloom’s taxonomy
in your lessons?
e Yes [
e No [

If yes, please describe the challenges or difficulties you faced.

6. In your opinion, how could Bloom's Taxonomy, if integrated into teaching

methods, enhance the neuroscience development of young learners?

. What methods and techniques do you adopt to inspire your students to develop higher-

order thinking abilities?

How do you use Bloom's taxonomy to measure your student's progress and help them

improve their cognitive skills and achieve their academic goals?
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9. Have you tried changing Bloom's taxonomy levels to better meet the individual needs

of your learners? If so, describe what it would be like.

10. Have you noticed any significant improvement in your student's engagement and
motivation levels ever since you began incorporating Bloom's taxonomy into your

lessons?

11. What specific professional development or training do you believe teachers need to

effectively incorporate Bloom's Taxonomy into their lessons?

12. What are your suggestions for using Bloom’s Taxonomy to study young learners’

English language processing from a neurocognitive perspective in primary school?




Appendix 2: Medical teachers’ Interview
Dear Medical Teachers,
Your experience in the field of neuroscience will provide our research with valuable insights

into gathering both objective and subjective data. Your contribution to the topic will be highly

appreciated and will add a special touch to its development.

1. A clear understanding of memory's role in language acquisition is essential for the learner
who wishes to master a new language from a neuroscience perspective; exploring how our
brain processes and stores linguistic information is fascinating. Based on your experience,
could you please provide me with an explanation of the role of memory in language learning?

2. To learn a language effectively, it is essential to focus and pay close attention to the words,

phrases, and grammar structures being used. In your opinion, what is the close connection

between attention and language learning?

3. Motivation and emotional factors are crucial in optimizing the learning process. Please
discuss these factors in language learning from a neuroscience perspective.

4. In your experience, what are the main challenges and difficulties that young learners face
regarding cognitive development?

5. Cognitive neuroscience provides a deeper understanding of how the brain processes
information, which can help us create better teaching methods for young learners. According
to you, how could this understanding help improve teaching methods for young learners?

6. Are there any specific research studies that show the impact of cognitive neuroscience-

based teaching methods on young learners?

7. How can teachers and policymakers collaborate with neurologists to improve language

learning programs?
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8. Could you provide any specific recommendations for teachers to integrate principles of

cognitive neuroscience into their teaching effectively?

9. From a cognitive neuroscience perspective, how do different levels of Bloom's Taxonomy
contribute to the overall cognitive development of young Algerian learners, particularly in

relation to language acquisition?




