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Abstract 

The present study makes an attempt to examine the awareness of neurocognition among 

the college teachers. In this paper, it intends to outline the linking of neurocognitive strategies to 

teaching of college teachers, a synthesis that is essential for effective teaching and learning. For 

this study, a research tool on Neurocognitive Strategy Awareness Inventory for Teachers was 

validated by the researchers. The tool was administered with college teachers at tertiary level to 

assess their awareness of neurocognition. This study was conducted with the sample of 309 

college teachers in Tiruchirappalli which is one of the corporations in Tamil Nadu, India. The 

college teachers’ awareness towards neurocognition was analyzed on the basis of the select 

background variables such as gender, discipline, designation, type of college and professional 

experience. Descriptive and Differential statistics were used for the analysis of the data. In this 

study, the overall result revealed that as many as 73.13 percent of college teachers were found to 

have average level of neurocognitive awareness. These findings suggest that additional research 

within the frame of neurocognition based education is essential.  

Keywords: neurocognition, brain based teaching, neuroscience, neuroeducation, neuromyth  

 

Introduction 

The first decade of the twenty first century is a golden period for the neuroscience in 

education (Lisle, 2006; Ansari et al., 2011; Gearin and Fien, 2016; Sripongwiwat et al., 2016; 

Plerou et al., 2016; Papadatou-Pastou et al., 2017; Amran et al., 2019). Neurocognition is an 

interdisciplinary subject to combine such as neuroscience, neuropsychology and cognitive 

neuroscience; seeks to know the brain structure and function of the particular areas. It relates to 

perception, memory, association and recall to improve the learning (Dolors, 2007; Anderson, 

2009). Hart used the term “brain—compatible teaching” who suggested that neuroscience 
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developments could offer a new way for teaching and huge potential to bring out from their 

students’ achievement. Neurobiological evidence regarding the primary function of emotion in 

cognition holds the potential for vital innovations in the science of learning and the practice of 

teaching (Geake, 2003). Anderson (2009) expanded his view about cognitive and neural sciences 

offer a new opportunity to create a more comprehensive theory of human learning. 

The teachers are not only need to know the basics facts of cognitive neuroscience, but 

also to know the responsibility, because, they have to play a role of psychologist, 

psychotherapists, doctors and audiologists to train their students’ brain. Therefore, the teachers 

need to learn about neurocognition; then only they can succeed in their position and fulfill the 

students’ individual needs (Papadatou-Pastou et al., 2017). To make their teaching effective, the 

teachers should have the awareness about the functions of the brain such as facilitation, retrieval 

and restoration (Sasikumar et al., 2016). Teachers’ awareness about the nervous system of the 

brain helps them comprehend their students’ behavior and learning ability. More recently, 

Pappas et al., (2018) used Visuo-perceptive task, Visuo-cognitive task and Visuo-constructive 

task to enhance mathematical performance for dyscalculia students. In this way, Gotseva (2017) 

involved second language acquisition by using explicit, implicit, triggering and cognitive 

association to improve the language skills. In the past twenty years or so, a great number of 

neurocognitve teaching and learning strategies was suggested by various studies, such as multi 

sensory representation (Lisle, 2006),  sensorimotor association (Kuhl, 2011; Seidler and Carson, 

2017), information sequencing (Kuhl, 2011), cognitive association (Pokhrel et al., 2013; 

Bialystok and Poarch, 2014) emotional regulation, (Riggs et al., 2006; Touryan et al., 2007;  

Kuhl, 2011; Hardiman, 2012; Fulbright, 2015; Tornee et al., 2017; Grabell et al., 2019) visual 

representation, (Plerou et al., 2016), Auditory imagery, (Seal et al., 2004),  Auditory 

representation (Cheung at al., 2016; Zhang at al., 2016) Verbal self-monitoring (Seal et al., 2004; 

Bialystok and Poarch, 2014), constructive and reconstructive (Anderson, 2009; Sripongwiwat et 

al., 2016; Tornee et al., 2017;   Aljohani, 2017) which can support the improvement of teaching 

and learning processes. 

The Royal Society (2011) reported that the biological factors play a vital role when it 

comes to individual differences in learning ability, by showing that resilience can be built up 

through education by investigating the means of boosting brain power. Neurocognitive findings 

have reality in scientific support (e.g., Geake and Cooper, 2003; Johansen-Berg, 2007; Anderson, 

2009; Sylvan and Christodoulou, 2010; Lindell and Kidd, 2011; Sasikumar et al., 2016; Muñoz, 

2016; Sripongwiwat et al., 2016). They used these terms of resources to apply them and other 

classroom activities. Plerou et al., (2016) revealed that Neurocognitive educational awareness 

was essential for teachers and also suggested that additional research within the frame of 

educational neuroscience was required for enlarging the field. Neurocognitive strategies provide 

insights which make faster creativity in classroom, but very few attempts has been made to 

evaluate such strategies when their design and/or implementation by these insights (Howard-

Jones, 2014). In that way, the researchers make an attempt to ascertain the awareness of college 

teachers towards Neurocognitive strategies. 
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Rationale for the study 

The teachers are to be known ‘how to teach’ and ‘how to solve problems’. 

Neurocognitive processes of teaching are important for working memory to succeed to the 

greater extent. The teachers are to be encouraged utilizing the effective strategies such as 

motivation, self confidence, recognition, retrieval, and flexibility to improve their subject skills 

(Carpenter, 1996; Sasikumar et al., 2016). The teachers should know the emotional climate or 

mood of the students in the classroom. They should have some ideas how the emotions develop 

in the students’ brain. Explicit emotional learning engaged the hippocampus to involve in 

memory with the amygdale (Hardiman, 2012). This relationship between emotion and memory is 

supported by the amygdala to make stronger the memory (Ferry, Roozendaal & McGaugh, 

1999). Previous research findings revealed that Neurocognitive strategies are the most essential 

information process because they include organizing information into a coherent structure and 

optimizing conceptual understanding (Kohler, 2009; Sneyers, Jacobs and Struyf, 2016; Plerou et 

al., 2016). In addition, past researchers (Anderson, Love and Tsai, 2014;) have proved those 

Neurocognitive strategies such as cognitive representations, problem solving, self-directed 

learning, eye-tracking, prior knowledge, graphic information, scaffoldings, graphical and 

symbolic representations influence working memory outcomes. This is further supported by a 

study (Tornee et al., 2017) indicated that intervention of neurocognitive constructivist guided-

inquiry based strategies such as auditory attention, visual attention (Thai letter) and visual 

attention (picture) developed the grade 11 students’ attention. And also this study suggested that 

Neurocognitive teaching model enhances attention abilities of students. Another one Thailand 

study (Srikoon et al., 2017) reveals that neurocognitive-based model (5P-persuasion, planning, 

performance, production, and presentation) enhance students’ learning outcomes in terms of 

attention, working memory and mood.  Frijters et al., (2011) have examined several specific 

neurocognitive process predictors of reading outcomes for a sample of 278 children with reading 

disabilities. They provide in their teaching neurocognitve intervention such as visual process, 

explicit instruction, decoding, repetition and structured attention. These Neurocognitive 

intervention improved classification of poor and good responders in reading outcome. Similarly 

a recent study Ortiz, (2019) has evaluated the effectiveness of a video game intervention, based 

on the PASS (Planning, Attention, Simultaneous and Successive) neurocognitive theory, on the 

reading skills among 52 students more than 20 week training. PASS interventions are better 

suited for dealing with reading problems among learners.  

Previous studies demonstrated the strong relationship between Neurocognitive strategies 

(Auditory imagery, visual representative, cognitive association and verbal self-monitoring) and 

students achievement (Ullman, 2001; Seal, et al., 2004; Leevers, et al., 2005; Friederici and 

Wartenburger, 2010; kuhl, 2011; Bialystok and Poarch, 2014). In addition, Sripongwiwat et al., 

(2016) conducted a study in Thailand to improve a constructionism and neurocognitive-based 

teaching model. This study showed that neurocognitive-based teaching model was proven to 

promote the students’ science learning outcomes, including content knowledge, science process 
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skills, scientific attitudes, as well as creative thinking. Also, Plerou et al., (2017) conducted an 

awareness study among primary and secondary school educators, it revealed that the teachers 

used the strategies in classroom through experience engaging students' emotions (47.9%), audio 

and visual effect strategy (60.1%). It is the need of the hour and hence the teachers should have 

awareness about the use of neurocognitive strategies in the classroom situation. In the recent 

study of (Lilienfeld et al., 2011; Papadatou-Pastou et al., 2017; Ferrero et. al., 2016) have 

indicated that the teachers believed the neuromyths in education were useful for them and their 

strategies stages (i.e., visual perception, encoding, inform, problem solving) help them to teach 

the students for better teaching. Sasikumar et al., (2016) conducted an experiemental study 

among the trainee teachers at Tamilnadu, in India, they revealed the effectiveness of 

neurocognitive intervention strategies such as “sensory association, information sequencing, 

visual recognition, auditory monitoring, scaffolding & decoding, emotional regulation, cognitive 

association and cognitive verbal articulation” on teaching competency.  Hariharan and 

Ramganesh (2020) have examined perception of Neurocognitive strategies and utilization of 

language teachers. The finding of the study reveals that utilization of the Neurocognitive 

strategies is average.  In this way, the present study has made an attempt to ascertain the 

awareness of neurocognitive strategies among college teachers in the classroom situation.   

The objective of the present study is to ascertain the awareness of college teachers in 

Neurocognition and their use of neurocognitive strategies in teaching with regard to gender, 

discipline designation, type of college and professional experience. The study also intends to 

provide valuable recommendations for policy decisions towards integrating neurocognitive 

strategies in teaching at college level as these strategies prove to be worthy enough to bridge the 

gaps in understanding the contents by students.   

 

Literature Review 

Recent research studies revealed that education could be conversant by neurocognition, 

as a lot of thinks that the findings from neurosicence research could be transformed into realistic 

strategies for teachers could use to improve their teaching (Geake and Cooper, 2003; Goswami, 

2004; Blakemore and Frith, 2005; Posner and Rothbart, 2005; Ansari and Coch, 2006; 

Immodino-Yang and Damasio, 2007; Pickering and Howard-Jones, 2007; Varma et al., 2008; 

Howard-Jones, 2014; Ansari,2015; Willingham, 2009; Gleichgerrcht et al., 2015;  Horvath and 

Donoghue, 2016; Papadatou-Pastou et al., 2017; Ortiz, 2019; Grospietsch  & Mayer,  2019;  for 

reliable accounts). Rato et al. (2013) surveyed teachers who taught in preschool to high school 

levels and found that they failed to distinguish perspective of neurocognition from facts, 

irrespective of the area taught and level of teaching. Similar findings from other parts of the 

world published. Tardif et al. (2015) surveyed 101 in-service teachers, and 182 student-teachers, 

in the French-speaking part of Switzerland and found that both teachers and student- teachers 

believed in the reality of hemispheric and modality dominance. Gleichgerrcht et al., 2015 

surveyed 3451 Latin American teachers reported that they also held major misconceptions about 
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neuroscience. The results highlighted on trends in the field of education, hoping to encourage the 

development of strategies aimed at correcting the use of science as it related to education. 

Karakus et al. (2015) in a survey with 278 teachers in Turkey reported that Turkish teachers held 

many of the brain misconceptions that had been observed somewhere else, for example 97.1% of 

teachers believed that individuals’ learning improved when they received information in their 

favored learning style. Pei et al. (2015) surveyed 238 teachers of East China and identified many 

neurocognitive popular away in the world, such as the learning of left-brained and right-brained 

learners and using only 10% of the brain. Sasikumar et al., (2016) conducted an experiment 

among 21 trainee teachers at Tamilnadu, in India, adapting a single-group pre-assessment –

treatment-post-assessment design. The mean scores of them in post assessment and progressive 

assessment were greater than the mean score of teaching competency in the pre-assessment. The 

increase in the mean score showed the effectiveness of Neurocognitive Intervention Strategies in 

improving teaching competency. Ferrero et al., (2016) surveyed 284 teachers in Spain. They 

were found to agree neuromyths, with 91.1% of the teachers believing in the learning styles. 

Sripongwiwat et al., (2016) conducted an experiment among 83 grade 11 students in Thailand to 

improve a constructionism and neurocognitive-based teaching model. Results of this study 

showed that teaching model was proven to promote the students’ science learning outcomes, 

including content knowledge, science process skills, scientific attitudes, as well as creative 

thinking. Papadatou-Pastou et al., (2017) surveyed 479 undergraduate and 94 postgraduate 

students in Greece. Results indicated that general knowledge about the brain was found to be the 

best safeguard against believing in neuromyths. Hariharan and Ramganesh (2020) investigated 

the perception of higher secondary language teachers in Tiruchirappalli region in India towards 

use of Neurocognitive strategies in classroom. Results indicated that 74.69% of language 

teachers were found to have average level perception of Neurocognitive strategies and utilization 

in their classroom practices despite of the fact that first language (mother tongue) teachers 

utilized the Neurocognitive strategies in classroom practices greater than that of second language 

(English) teachers. In that way, teachers who were aware of neurocognitive strategies could 

improve their competency in teaching. 

 

Materials and methods  

Participants 

There were six colleges of Arts and science (25%) out of 24 such colleges in 

Tiruchirappalli Corporation randomly selected using stratified random sampling technique for 

collecting data. The data was collected from 309 college teachers in diverge disciplines from the 

six colleges of Arts and Science with two each of Government, Aided and Unaided categories. 

The aided colleges are of private colleges with the grant in aid from the government whereas 

unaided colleges are of private colleges with no grant in aid from the government. The key 

subgroup of the participants are 133 (43%) college teachers from government colleges; 72 

(23.3%) from aided colleges and 104 (33.7) from unaided. Participants were of male (44.3 %) 
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and female (55.7 %). 47.9 % were from Arts discipline (Economics, Commerce, History, 

Language, etc.) and 52.1 % were from a science discipline (Physics, Chemistry, Mathematics, 

Botany, Zoology, etc.). The sample was recruited from Assistant Professor (93.2 %) and 

Associate Professor (6.8 %). Based on teaching experience of the participants below 6 years 

(39.1 %), six to ten years (46 %) and above ten years (14.9 %) were chosen.   

Procedure 

The descriptive method with the normative survey technique was adapted to collect the 

data from the sample. In accordance with standard survey methodology and sampling theory, the 

initial step of a normative survey is to define the target population. Survey technique is generally 

used for the type of research that attempts to find out the normal or typical condition or practice 

at the present time (Sharma et al., 2006). It is most commonly used approach to solve 

educational problems. A stratified random sampling technique was adapted. All of the 

information gathered in this type of survey should always be compared to the social norms for 

the group being surveyed and tested. Data collection was done in odd semester on months of 

October and November 2019. Colleges in the selected regions were approached for participation 

in the research. They were asked to answer the “Neurocognitive Strategy Awareness Inventory 

for Teachers”.  Average completion time for each survey was approximately 15 min. 

Materials 

The survey consisted of two parts. In the first part, participants gave their informed 

consent and provided background information about their gender, teaching discipline  ( e.g., 

Arts- Economics, Commerce, Language, etc., and Science - Physics, Chemistry, Mathematics, 

Botany, Zoology, etc.), designation in college (Assistant Professor, Associate Professor), type of 

college they worked (Government, Aided, Unaided) and their teaching experience (below 6 

years, 6-10 years, above 10 years).   

In the second part, participants completed the “Neurocognitive Strategy Awareness 

Inventory for Teachers” (NSAIT). The tool was developed by the researchers. The researchers 

got idea of the statements from various previous studies (Ullman, 2001; Seal, et al., 2004; 

Leevers, et al., 2005; Friederici and Wartenburger, 2010; kuhl, 2011; Hook & Farah, 2012; 

Dekker et al., 2012; Bialystok and Poarch, 2014; Howard-Jones et al., 2014; Sripongwiwat et al., 

2016; Sasikumar et al., 2016; Ferrero et al., 2016; Papadatou-Pastou et al., 2017;  Plerou, 

Margetaki and Vlamos, 2017; De Smedt, 2018). There were two main phases such as content 

validity and factor analysis conducted during the tool development of “Neurocognitive Strategy 

Awareness Inventory for Teachers” (NSAIT) in 2019.  The participants were to respond by 

making one of five option: “I never do this” (1) to “I always / almost to this” (5). Scoring is 

provided as, “I never do this” (1), “I do this occasionally” (2), “I sometimes do this” (3), “I 

usually do this” (4) and “I always / almost do this” (5) for each statement.  

Tool 

 It was developed by the researchers and validated by the experts in the field of 

Neurocognitive education. Based on a wide range of literature review and expert opinions, 

rephrasing and rewarding were carried out.  It was decided that 50 items would be employed to 
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modify the inventory. Out of 60 items, only 50 items were taken for the inventory. The inventory 

consisted of 50 items representing with all of them being Likert scale 1-5 methods and the degree 

of agreement was from “I never do this” (1) to “I always / almost to this” (5). Scoring is provided 

as, “I never do this” (1), “I do this occasionally” (2), “I sometimes do this” (3), “I usually do 

this” (4) and “I always / almost do this” (5).  

A pilot study was conducted with 90 college teachers from Art and Science colleges in 

the region. The gathered data were processed through a statistical software program, SPSS 16.0, 

for the factor analysis. Salkind (2010) revealed that factor analyzing value must be 0.7 or more 

than. As a result of the first factor analysis, 10 items were removed from the inventory because 

their factor levels were not as high as required as he mentioned above. Later, the 40 items were 

considered as a final version of the inventory, which is also divided eight dimensions as 

strategies namely 1) sensory association, 2) information sequencing, 3) visual recognition, 4) 

auditory monitoring, 5) scaffolding & decoding, 6) emotional regulation, 7) cognitive association 

and 8) cognitive verbal articulation. All the statements were consisted by the awareness of 

neurocognition and their readiness to apply neurocognitive strategies in their classroom teaching.  

Each dimension has five statements likewise: the first five statements are sensory association 

then next five statements about the information sequencing, 11 to 15 statements about the visual 

recognition, 16 to 20 statements about the auditory monitoring, 21 to 25 statements about the 

scaffolding & decoding, 26 to 30 statements about the emotional regulation, 31 to 35 statements 

about the cognitive association and finally the last five statements about the cognitive verbal 

articulation (see Table 1) presented in order and to distribute to the college teachers.  

Data Analysis 

 The data was analyzed using the Statistical Package for the Social Sciences (SPSS) 

version 16.0 for windows. The α value for all statistical tests was set to 0.05. To examine the 

awareness of neurocognition to use in classroom teaching among the college teachers, at the first 

analysis was conducted with the percentage of the respondent answers to the general assertions 

as the dependent variable. Second one, Independent t-test was performed to examine difference 

between gender, teaching discipline and designation (independent variable) the score of the 

(NSAIT in classroom teaching) responses on the statements (dependent variables). And also 

ANOVA were performed to examine difference among type of colleges and professional 

experience (factor) the score of the responses on the statements (dependent variables) with post 

hoc test. Before these analyses, Cronbach's Alpha was utilized to find out whether the inventory 

in the context of research has reliable or not. The reliability of the tool value is 0.953 which 

indicates that the inventory was observed to display high alpha scores. 

 

Results 

Analysis and interpretation of the results are the most important steps after the data 

collection. The collected data has been analysed using appropriate statistical techniques. 
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Descriptive Analysis 

Awareness of Neurocognition  

Descriptive analysis summarizes the data meaningfully. It is used to measure the 

tendency and the variability of the research. Here, this has been done to ascertain the awareness 

towards neurocognition among the college teachers. Based on the scores obtained by them in 

“Neurocognitive Strategy Awareness Inventory for Teachers” that was intended to measure their 

awareness of neurocognition.  

 

Table – 1. Awareness of Neurocognition among College Teachers 

D Statements 

1, 

% 

2, 

% 

3, 

% 

4, 

% 

5, 

% 
Mean SD 

S
en

so
ry

 A
ss

o
ci

at
io

n
 

I ascertain the learning readiness of the students before beginning to 

teach the subject.  
7.1 8.4 12.3 42.1 30.1 3.79 1.16 

While teaching, I am keen in eye contact with students. 
2.9 6.1 7.8 33.7 49.5 4.2 1.02 

I interact in the students with sensory association. 
4.5 3.2 20.4 40.1 31.7 3.91 1.02 

I draw attention of students in the class room. 
4.2 5.8 9.1 39.8 41.1 4.07 1.05 

I sensitize to identify the skill of recalling information among the 

students. 
1.6 7.1 12.3 38.5 40.5 4.09 0.97 

In
fo

rm
at

io
n

 s
eq

u
en

ci
n

g
 

I am keen in presenting the concept in logical order. 
1.9 4.9 11.3 42.4 39.5 4.12 0.92 

I recall the topic concept sequence of the order. 
3.2 2.9 12 40.5 41.4 4.13 0.96 

I try to gather what kind of information is most important to deliver 

the topic. 
2.9 4.5 11.7 38.8 42.1 4.12 0.98 

I put the concept across the students in sequential order. 
4.2 6.1 11.3 47.2 31.1 3.94 1.02 

I retrieve the information by probing question to reorganize the 

thought. 
3.9 5.8 21 43.7 25.6 3.81 1 

V
is

u
al

 R
ec

o
g

n
it

io
n

 

I visualize the concrete imagery by explanation. 
3.2 5.2 21.7 43.7 26.2 3.84 0.97 

I express the concept to recognize the meaning. 
3.2 4.5 12.3 44.7 35.3 4.04 0.97 

I perceive the visual concept to recognize properly. 
1.9 6.5 20.1 42.4 29.1 3.9 0.95 

I assimilate the visual concept to recognize properly.  
3.6 8.1 19.7 39.8 28.8 3.82 1.04 

I present the concept in graphic visualization to recognize.  
7.1 9.1 21.4 34 28.5 3.67 1.18 

A
u

d
it

o
ry

 

M
o

n
it

o
ri

n
g
 I try to understand the verbal expression of student’s idea. 

1.9 7.1 18.4 39.8 32.7 3.94 0.98 

I elicit the concept already learned by students. 
3.2 5.8 20.1 41.7 29.1 3.87 1 
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I process the information in mind before teaching. 
2.9 3.2 15.9 40.8 37.2 4.06 0.95 

I communicate the information in a simple way to understand the 

students.  
2.6 3.9 9.4 30.1 54 4.29 0.96 

I reorganize the heard thoughts to get a clear understanding. 
3.9 3.2 13.9 38.5 40.5 4.08 1 

D Statements 

1, 

% 

2, 

% 

3, 

% 

4, 

% 

5, 

% 
Mean SD 

S
ca

ff
o

ld
in

g
 &

 d
ec

o
d

in
g

 

I monitor the instructional planning properly. 
3.6 4.9 18.8 44 28.8 3.89 0.99 

I teach the complex concepts in a simple way. 
2.6 2.9 12.9 36.6 45 4.18 0.94 

I decode the concepts whenever necessary. 
3.6 5.2 18.1 41.4 31.7 3.92 1.01 

I focus to teach the gist of the lesson. 
3.9 5.8 15.9 39.8 34.6 3.95 1.04 

I collect the relevant information to teach in the classroom. 
3.2 4.2 14.2 35.9 42.4 4.1 1 

E
m

o
ti

o
n

al
 R

eg
u

la
ti

o
n

 

I regulate my emotion. 
4.2 6.1 18.4 39.8 31.4 3.88 1.05 

I evaluate myself after every teaching. 
4.5 5.2 19.7 34.3 36.2 3.92 1.08 

I respond to the pupils feelings. 
1.9 3.6 14.6 40.5 39.5 4.11 0.91 

I try to regulate the study habits of students. 
1.9 5.5 14.2 38.8 39.5 4.08 0.96 

I try to recognize my students necessitating of demerit of their own. 
6.1 4.9 18.4 47.2 23.3 3.76 1.05 

C
o

g
n

it
iv

e 
A

ss
o

ci
at

io
n

 

I motivate the students by giving many examples. 
2.9 3.2 10.4 33.3 50.2 4.24 0.96 

I will come down to the level of students while teaching. 
4.5 3.6 12.9 34.6 44.3 4.1 1.05 

I associate relevant information in my teaching. 
2.3 4.9 12 38.2 42.7 4.14 0.96 

I associate new information with previous experience.  
1.9 2.9 14.6 35.3 45.3 4.19 0.92 

I consolidate the ideas to teach clear the concept. 
2.9 4.2 10.4 36.2 46.3 4.18 0.98 

C
o

g
n

it
iv

e 
V

er
b

al
 

A
rt

ic
u

la
ti

o
n

 

I express the proper words in all situations. 
2.3 3.9 17.5 38.8 37.5 4.05 0.95 

I compare the information with relevant received concepts. 
2.3 5.8 15.5 44.7 31.7 3.97 0.95 

I practice to understand the overall meaning of articulate words 

rather than specific. 
1.9 6.5 20.4 41.1 30.1 3.9 0.96 

I translate new information in my own words. 
3.6 3.9 12 40.8 39.8 4.09 0.99 
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D = Dimension, 1 = I never do this, 2 = I do this occasionally, 3 = I sometime do this, 4 = I 

usually do this and 5 = I always / almost do this. 

Table -1 summarized proportion of (Likert scale 1-5 such as I never do this, I do this 

occasionally, I sometimes do this, I usually do this and I always) responses for each the NSAIT’s 

statements. For the overall sample, a very few responded that 3.32% never used the 

Neurocognitive strategies in their classroom teaching. Also, 4.94% used occasionally. 15% used 

sometime. 39.4 % usually applied the strategies in their teaching. A total of responded (37.2%) 

always used the Neurocognitive strategies in the classroom teaching and they agreed with 

NSAIT’s statements. An analysis of the responses for each statement showed a lot of variation 

between the neurocognitive awareness in the table - 1. Two of the 40 awareness statements were 

always used in classroom teaching by more than 50% of college teachers. The most responded of 

these Neurocognitive awareness statements were (1) “I give real life examples for the concepts to 

ensure clarity of thought” and (2) “I motivate the students by giving many examples”. As an 

overall Mean score on the NSAIT Likert scale 4.02 (SD = 1) on a score from 1 to 5, most of 

statements score at least 3.67 or higher. 

 

Table – 2. Dimensions wise Neurocognitive Strategy Awareness among College Teachers 

Variables Low Average High 

No % No % No % 

Sensory association 45 14.56 224 72.49 40 12.94 

Information sequencing  51 16.50 219 70.87 39 12.62 

Visual recognition 49 15.85 193 62.45 67 21.68 

Auditory monitoring 55 17.79 199 64.40 55 17.79 

Scaffolding & Decoding 58 18.77 210 67.96 41 13.26 

Emotional regulation 54 17.47 186 60.19 69 22.33 

Cognitive association 46 14.88 225 72.81 38 12.29 

cognitive verbal articulation 46 14.88 215 69.57 48 15.53 

Total 41 13.26 226 73.13 42 13.59 

From the above table -2, it is found that most of the college teachers were found to have 

average level of awareness of neurocognition with its dimensions such as  1) sensory association  

(72.49%) ,  2) information sequencing (70.87%),  3) visual recognition (62.45%), 4) auditory  

monitoring (64.40%), 5) scaffolding & decoding (67.96%), 6) emotional regulation (60.19%), 7) 

cognitive association (72.81%) and 8) cognitive verbal articulation (69.57%) besides overall is 

(73.13%). The above obtained result clearly indicates that college teachers as many as 13.59% of 

I give real life examples for the concepts to ensure clarity of thought. 
2.9 2.9 8.7 33.3 52.1 4.28 0.95 

 
Total 

3.3

2 

4.9

4 
15 

39.4

2 
37.2 4.02 1 
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were found to have a high level awareness of neurocognitive strategies usage in classroom 

teaching. Unless the teachers are high in their awareness of neurocognition, they shall be too 

young to win the confidence of the students. 

 

Figure – 1. Dimensions wise Awareness of College Teachers towards Neurocognitive strategies 

 

 
 

Differential Analysis 

Table-3. ‘t’ test analysis for college teachers in their awareness of neurocognition 

Variables No. Mean S.D df ‘t’ value P value Result 

Gender 
Male 137 159.54 28.56 

307 0.848 0.398 NS 
Female 172 162.02 21.05 

Discipline 
Arts 148 160.07 25.39 

307 0.581 0.562 NS 
Science  161 161.70 24.00 

Designation 
Assistant Prof. 288 159.74 24.51 

307 2.867 0.004 S 
Associate Prof. 21 175.47 20.40 
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From the table-3, indicates that there is no significant between the male and female college 

teachers in their awareness of neurocognition (p = 0.398, t = 0.848, df = 307). The p value 0.398 

for the variable gender is not found significant at 0.05 level. Therefore, no difference exists 

between the male and female college teachers in relation to their awareness of neurocognition in 

Tiruchirappalli region. The above obtained result supports the previous findings of study 

conducted by Plerou et al., (2017) the study confirms the gender not determining the awareness 

of neurocognition. 

It can be seen from the table -3 that there is no significant between the arts and science 

subject teaching college teachers in their awareness of neurocognition (p = 0.562, t = 0.581, df = 

307). The p value 0.562 for the variable discipline is not found significant at 0.05 level. 

Therefore, no difference exists between the arts and science subject teaching college teachers in 

relation to their awareness of neurocognition in Tiruchirappalli region. 

Also, from the above table-3, it is inferred that there is significant between the Assistant 

professors and Associate professors in their awareness of neurocognition (p = 0.004, t = 2.867, df 

= 307). The p value 0.004 is less than at 0.05 level. Therefore, there exist a significant difference 

in the Assistant professors and Associate professors in relation to their awareness of 

neurocognition in Tiruchirappalli region. 

Although, Associate professors mean score is higher than that of counterparts, Associate 

professors were found to have better awareness of neurocognition than that of their Assistant 

professor.  

Table-4 (a). ANOVA for college teachers in their awareness of neurocognition 

Variables Source of 

Variation 

Sum of 

Squares 

Df Mean 

Square 

(Variance) 

F-Value Sig. Sig. at 

0.05  

Type of 

College 

Between 

Groups 
17064.820 2 8532.410 

 

15.480 

 

0.000 

 

S 

Within 

Groups 
168659.665 306 551.175 

   

 

Professional 

experience 

Between 

Groups 
4575.62 2 2287.814   

 

 

Within 

Groups 
181148.85 306 591.990 

3.865 0.022 S 

 

Table – 4(a) shows that the college teachers with regard to the type of college 

(Government, Aided, and Unaided) differ significantly in their awareness towards 

neurocognitive strategies. Hence, the researchers locate the significant of difference by using the 

Duncan’s Post- Hoc analysis in awareness of neurocognition of the college teachers with regard 

to type of college they are working. 
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Table-4 (b) Duncan’s Post- Hoc analysis of awareness of neurocognition mean scores of 

the college teachers based on type of college 

Type of College N Subset for Alpha=0.05 

1 2 

Unaided 104 150.75  

Aided 72  162.61 

Government 133  167.70 

 

Table 4 (b), shows that mean score of the awareness of neurocognition (150.75) is located 

in subset-1 and 162.61and 167.70 are located in subset-2. It is understood that there is no 

significant difference found in the awareness of neurocognition of the college teachers based on 

Aided and Government college teachers.  Whereas, significant difference has been found in the 

awareness of neurocognition of college teachers based on Government and Unaided college 

teachers as well as Aided and Unaided College teachers in Tiruchirappalli region.  

Also, the table -4 (a), shows that the awareness of neurocognition means score for college 

teachers in relation to their experiences (below 6 years, 6-10 and above 10) differs significantly. 

Hence, the researchers locate the significant of difference by using the Duncan’s Post- Hoc 

analysis in the awareness of neurocognition mean scores of the college teachers based on their 

experiences. 

Table-4 (c) Duncan’s Post- Hoc analysis of awareness of neurocognition means scores of 

college teachers based on their years of experiences 

Professional 

Experiences 

 

N 

Subset for Alpha=0.05 

1 2 

Below 6 years 121 159.90  

6-10 years 142 158.64  

Above 10 years 46  169.91 

Table- 4 (c) shows that mean scores in the awareness of neurocognition (158.6479 and 

159.9008) are located in subset-1 and mean score 169.9130 is located in subset-2. It is 

understood that there is no significant difference found in the awareness of neurocognition 

among college teachers based on their experiences below 6 years and 6-10 years.  Whereas 

significant difference have been found in the awareness of neurocognition among college 

teachers based on their experiences from below 6 years and above 10 years as well as 6-10 and 

above 10 years. This finding has an argument with the study done by Kapadia (2013) that there 

was difference in the brain based learning with respect to year of teaching experiences. 

 

Discussion 

In late nineteenth century, some scholars argued that neuroscience applications are 

impossible in education (Bruer, 1997; Bowers, 2016), others have been more positively 
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suggested, even though under certain conditions, for example when a person aims to understand 

the basic concept of cognitive processes and its applications are increasing in the emerging 

interdisciplinary field of mind, brain, educational neuroscience, neuro-education and 

neuromyths. These terms are used interchangeably and they all represent “a collaborative 

attempts to build theoretical and methodological connection between neuroscience, cognitive 

psychology, cognitive neuroscience and educational practice without imposing a knowledge 

hierarchy” (Howard-Jones et al., 2016). De Smelt (2018) revealed that cognitive neuroscience 

was being applied in education. In twenty first century, many numbers of experimental studies 

were mostly used neurocognitive strategies in various subject teaching and learning by teachers 

throughout the world (Anderson, 2014; Sripongwiwat et al., 2016; Muñoz, 2016; Sasikumar et 

al., 2016; Tornee, et al., 2017; Srikoon, et. al., 2017; Gotseva, 2017; Pappas, et al., 2018). To 

avoid the misconceptions of neuroscience in eduacation, a few study makes awareness among 

teachers in various fields such as neuroscience (Sylvam and Christodoulou, 2010) 

neuroeducation (Guy and Byrne, 2013; Plerou, et al., 2016), Neuromyths in education (Dekker et 

al., 2012; Ferrero et al., 2016; Papadatou-Pastou, 2017). These studies were based on only the 

general knowledge about the brain, not about teaching strategies used by teachers.  

Consequently, the emerging interest is developed to link brain with educational practice in 

teaching and learning. The present study aimed to examine the awareness of neurocognition and 

its usage in teaching as a strategy among college teachers in specific region (Tiruchirappalli) of 

India as well as demographic characteristics of the teachers were analyzed with the awareness of 

neurocognition. 

The results obtained in this study showed that college teachers were believed on average 

level of the Neurocognitive awareness. Specifically, out of forty statements in Neurocognitive 

awareness scale, two statements were found to be 50% of aware by the college teachers. This 

result is worse than the one in Spain ( Ferrero, et al., 2016) United Kingdom and  Netherlands 

(Dekker et al., 2012).   Conversely, the mean score on awareness of neurocognition was almost 

40% amongst college teachers.  This result is worse than the previous studies conducted in 

various countries such as Thailand, UK, Netherlands, and Latin America and Spain.  In this 

regard, Indian teachers need to develop Neurocognitive strategies in the field of teaching 

learning. 

The present study examined that awareness of neurocognition and its usage in teaching as 

a strategy based on eight dimensions wise. The college teachers were found average when 

teachers utilized the strategies in classroom teaching. Furthermore, over all college teachers were 

below 14% as high level of awareness to these strategies in classroom teaching. But most of the 

teachers were above 60% average level at awareness of neurocognition in utilized these 

strategies in dimensions wise teaching such as sensory association 224 (72.49 %), information 

sequencing 219 (70.87%), visual recognition 193 (62.45%), auditory monitoring 199 (64.40%) 

scaffolding and decoding 210 (67.69%), emotional regulation 186 (60.19%), cognitive 

association 225 (72.81%)  and cognitive verbal articulation 215 (69.57%).  The previous studies 

revealed that general knowledge about the brain that will develop their teaching performance 
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(Howard-Jone et al., 2009; Dekker, 2012; Ferrero et al., 2016; Papadatou-Pastou et al., 2017). 

So, the Indian teachers need to acquire the knowledge about the neuroscience and its usage in 

education.  

As in previous studies (Dekker, 2012; Ferrero, 2016) characteristics of teacher ( eg. 

Gender, Discipline and Designation) did not predict awareness in general knowledge about brain 

with the exception of designation. Like that this result of the study supported the awareness of 

Neurocognitive strategies in teaching. However, teachers who worked in unaided colleges have 

low level of awareness of Neurocognitive strategies usage in classroom teaching than that of 

Government and aided college teachers. Dekker (2012) and Ferrero et al., (2016) suggested that 

teachers made easy the difficulty information which they were exposed in their teaching.  In 

relation to this, we found that while have more than ten year teaching experience, who have 

made easy to teaching subjects through utilizing Neurocognitive strategies in their teaching.  

In India, some researchers have expressed concerns about neurocognition in educational 

context (Sasikumar, et al., 2014; Ramachandran and Vadivu, 2014). In this study, awareness of 

neurocognition among college teachers indirectly supported to adopt the brain based approach of 

teaching learning and itself at the intersection of cognitive neuroscience, psychology, and 

educational research. Most of the experts agreed that the gap between the neuroscientists and 

educators (Goswami, 2006; Pickering and Howard-Jones, 2007, 2014; Ansari et al., 2011; 

Ferrero, 2016; Amran et al., 2019). They suggested that to create useful collaboration both of 

them.  Also, the researchers accepted this collaborative works of them such as seminar, 

conference, symposium etc. because, in this study most of the college teachers was found to have 

average level of awareness in Neurocognitive strategies to apply in classroom teaching.  

 

Implications and Recommendations 

In light of the above results, and in order to increases the awareness of neurocognition 

among the college teachers, it is to enhance perspectives of cognitive neuroscience for college 

teachers through incorporating orientation course in neuroscience. They should be trained to 

create fear free, stress free environment by providing positive reinforcement, using motivational 

techniques and with supportive behavior; so, it helps the students to build neuro chemical 

memories of positive feeling and emotions. The fresher or low experienced college teachers 

should be trained formally through in-service training and provide sufficient time to gain 

information about neuroscience and educational strategies to make them by classroom situation. 

Unaided colleges should conduct faculty development programme or in-service training about 

neuroscience based teaching learning usage. And also provide neuroscience based educational 

journals, scientific magazine, papers etc., in their library then only perspective teachers can 

acquire the knowledge about usage of the Neurocognitive strategies in teaching learning process. 

At the same time, institutions must collaborate with other educational agencies such as UGC, 

NCERT, ICSSR, HRDC etc., in terms of conducting courses on educational neuroscience based 

seminars, symposium, workshop, conference or short time courses for their professional 
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development.  Neurocognition based theoretical courses should be included in master degree or 

teacher education courses. This will provide a confidence for college teachers to understand 

students or classroom situation. In doing so, already some study suggested that educational 

neuroscience courses should include in undergraduate level or post graduate level for the purpose 

of professional development (e.g., Ansari and Coch, 2006; Goswami, 2006; Pickering and 

Howard-Jones, 2007; Lindell and Kidd, 2011; Royal Society, 2011; Dubinsky et al., 2013; Rato 

et al., 2013; Busso and Pollack, 2015; Tardif et al., 2015; Papadaton-Pastou et al., 2017).  A 

number of research studies implied that importance of the collaboration between educationalist 

and neuroscientist (e.g., Goswami, 2004; Ansari and Coch, 2006; Fisher et al., 2010; Lindell and 

Kidd, 2011; Rato et al., 2013; Tardif et al., 2015, Papadaton-Pastou et al., 2017). Awareness of 

neurocognition is the most important factor for shaping the understanding level of the students.  

 

Conclusion 

These are all important exposure related with the popularization of neurocognition in the 

world of education. In a way, it is a double-edged sword, as passion for access to gain new 

information, which makes teachers prone to meet Neurocognitive strategies. Sripongwiwat et al., 

(2016) elaborated that the teachers should consider neurocognition based learning theories when 

they design their lesson plan to enhance better outcome in teaching. The present study also 

supports with the ideas. Moreover, the result of the study also indicated that awareness of 

neurocognition is important among college teachers. Because, a very few of the college teachers 

have high level of neurocognitive awareness, unless the teachers have high level of 

neurocognitive awareness they are unable to win the confidence of stakeholders in terms of 

teaching and learning processes. The study also reveals that there is significant difference in their 

awareness of neurocognition with respect to designation, type of college, and experience. It is 

heartening to note that the Associate professors in Tiruchirappalli region perceive positively to 

identify and realize the awareness of neurocognition to use in the classroom. Teachers can be 

empowered because they can see their strengths and weakness and build on both. In addition, by 

acquiring the skill of neurocognitive  strategies such as sensory association  2) information 

sequencing, 3) visual recognition, 4) auditory  monitoring, 5) scaffolding & decoding , 6) 

emotional regulation, 7) cognitive association and 8) cognitive verbal articulation. The teachers 

can not only apply reflective thinking to their own development but also to their teaching so that 

rather than just engaging in knowledge in use when they become experienced, they will know 

how to engage in thinking to prevent the dissemination of misunderstood pedagogy 

Andreson (2009) reveals that sensory input is shaped by our prior experiences. Whenever 

the teacher utilizing the sensory association strategy in classroom teaching which create learners 

prior experiences to associate with the topic.  The teacher tries to make the students recall 

a sequence of information and retrieve the information by probing question to reorganize the 

thought. It increases the learner’s long term memory. Whenever teacher presents a concept in 

graphic representation to visualize a topic, the learner’s memory is boosted to recognize the topic 
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and express the meaning. So, visual recognition strategy is more helpful for visual learners. 

While providing the auditory monitoring strategy in classroom practice the learners can develop 

their accuracy and fluency in language (Cheung et al., 2016). The teachers should incorporate 

new information in the classroom teaching, and arouse the positive emotions among the learners. 

It will create eagerness to participate the learner in classroom activities (Riggs et al., 2006; 

Touryan et al., 2007; Tornee et al., 2017). Cognitive Associative learning occurs when 

students learn something based on a new stimulus by teacher. Whenever the teacher associates 

new information with previous experience the learner get new ideas (Bialystok and Poarch, 

2014). These strategies are very essential for teachers to sign in their career. However, to help 

teachers better identify reliable sources of scientific information in the field education; orienting 

teachers in Neurocognition is imperative.  
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