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ABSTRACT 

The amount and type of information that a brain can process and hold in memory at any given time is referred to 

as Cognitive load. Cognitive load theory supports explicit models of instruction, because such models tend to 

accord with how human brains learn most effectively (Kirschner, Sweller & Clark 2006).The main objective of 

the present research was “To compare the mean scores of pre consolidated right and left hemisphere and post 

consolidated right & left hemisphere Style of Learning and Thinking of B.Ed. students treated with Cognitive Load 

theory based instructional material”. The hypothesis of the research was “There is no significant difference in the 

mean scores of pre consolidated right and left hemisphere and post consolidated right and left hemisphere Style of 

Learning and Thinking of B.Ed. students treated with Cognitive Load theory based instructional material”. The 

sample comprised of 93 students of private college affiliated to Devi Ahilya Vishwavidyalaya, Indore. The age of 

students ranged from 25-40 years. The medium of instruction was English and Hindi both. The present study was 

experimental in nature. In the present study the data was collected by Style of Learning and Thinking (SOLAT) 

tool of Dr V. Venkataraman (2011). The data were analysed with the help of Wilcoxon signed ranked test. The 

finding of the present study was the Cognitive Load Theory based instructional material was found to be effective 

in Curriculum Development subject for B.Ed. students in developing their consolidated hemisphere (right and left) 

hemisphere Style of Learning and Thinking. 

 

1.0.0. INTRODUCTION 

Cognitive Load theory is developed by John Sweller in 1980’s. According to Cognitive Load theory, people learn 

best under ideal circumstances with learning exercises that are customised for them, their learning preferences, 

and how they will use the material. Learning occurs when information is processed and moved from working 

memory into long term memory with this new information being effectively “stored” in long term memory which 

can be later retrieved as required (Kirschner et al., 2006). 

The basic idea behind cognitive load theory is that the working memory capacity is constrained, students may be 

overloaded with knowledge. If the complexity of their course materials is not adequately controlled, this will lead 

to a cognitive overload. This cognitive exhaustion hampers the development of new concepts, which ultimately 

lowers performance (Sweller, 1988). The instructional designers should develop the instructional material for 

reducing the cognitive load among the learners. 

Therefore, the need arose to reduce the cognitive load by applying various innovative teaching strategies like mind 

mapping, concept mapping, acrostics, mnemonics and sentence technique and acronym etc. The mind mapping 

technique helps the right brain thinkers to preferably work with spatial relationships, music, creativity, 

imagination, intuition, colours, art and patterns. 
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1.1.0. RATIONALE 

The days are gone when professors deliver lectures behind the rostrum in big lecture hall in one way 

communication mode where his or her words are words of God, and students listen, taking down notes, those days 

have long been over & they have been replaced with more innovative and creative ways of disseminating 

knowledge, sharing and facilitating knowledge development in students. The modern era is witnessing innovative 

teaching strategies which play an influential role in the development of individuals and future of nations across 

the globe. 

A healthy and productive mind “emerges from a process called integration” (Siegal, 2011).David Siegel and Tina 

Payne Bryson write: “The brain has two sides for a reason: with each side having specialized functions, we can 

achieve more complex goals and carry out more intricate, sophisticated tasks. The problem arises when the two 

sides of our brain are not integrated and we end up coming at our experiences primarily from one side or other. 

Using only right or left brain would be like doing swimming using only one arm. They conclude that in order to 

live balanced life, it’s crucial that our two hemisphere work together. It was also found in studies that learning is 

enhanced when both sides of the brain is used while performing a work. Hemisphericity is the cerebral dominance 

of an individual in retaining and processing modes of information on his/her own style of learning and thinking. 

(Raina, 1984).The brain is the most important part of the human anatomy. It tells all the other parts what to do, 

and when to do it. 

Every individual differs in their style of learning and thinking. In academic institutions, learning and teaching 

processes are mismatched. Teaching and thinking styles of the teachers and learning and thinking styles of students 

differ because learning differences are not tied up to the understanding and thinking abilities of students. It is 

foremost important for the teacher to focus their attention on student’s favored thinking style before imparting the 

subject matter if they fail to do so; the consequences may be serious, because the teachers may tend to confuse 

styles of student’s mind. If mismatch exist between the Preferred style of teacher and that of students, such students 

are frequently seen to uninterested in the in content, feel bored and reject the learning activity. Therefore, it is 

important for the teacher to know the students preferred styles so that the teacher can capitalize the opportunity 

for students learning. 

Various researchers have been done on style of learning and thinking.Venkataraman and Jebakumari (2015) found 

that the students with integrated brain dominance have greater language intelligence, reasoning intelligence, 

creative intelligence, social intelligence, naturalist intelligence, value-oriented intelligence and artistic intelligence. 

Students with left brain dominance were found to have greater sports intelligence. Students with integrated brain 

dominance and right brain dominance were found to have greater visual intelligence. Computer intelligence was 

greater for students with right and left-brain dominance. Students with mixed brain dominance were found to have 

greater emotional intelligence and value-oriented intelligence. Students with integrated brain dominance are found 

to be greater in cognitive domain-based reasoning intelligence and creativity intelligence. Ramalingappa and 

Damotharan(2021) found that girls having more of a whole-brain dominance than boys.Humera(2015),Kalpana 

and Mridula(2007)Kumar and Srimathi (2021) found both boys and girls are right hemisphere dominant. 

Vedalaveni,  Chandraprakash,Anjana and Debata(2020)found that the Female students were left brain dominant. 
Bala, Verma (2017) found that girls give more emphasis to right hemispheric dimension and boys give more 

emphasis to whole and left hemispheric dimension. Anjum (2013) found that majority of the students have right 

hemispheric dominant style of learning and thinking Banerjee (2017) Sundaram (2000), found no significant 

difference between government and private secondary school student (class IX) on right brain hemisphere and 

whole brain hemisphere of Learning and Thinking style of secondary school.Soyoof, Jokar, AliRazavizadegan and 

Morovat(2014) found that whole-brained learners had an advantage over left and right ones in vocabulary 

memorization.Kurre.M(2018) found that the motor skill learning of General Cast Boys with integrated brain 

hemisphere domination was not found to be significantly higher than the motor skill learning of other Cast Boys 

with left and right brain hemisphere domination.Anjum.S(2014)found a significant difference in right hemispheric 

and whole hemispheric dominant learning & thinking style of urban and rural students. Insignificant difference 

was found in left hemispheric learning thinking style of urban and rural students.Aljomaa.S and Alghraibeh.A 

(2016)found there was significant differences between left hemisphere and both the right hemisphere and the 

integrated brain in favour of the left hemisphere; a correlation was found between hearing reaction time and both 

the left hemisphere and the integrated brain. A statistical effect was found on the left hemisphere, the integrated 

brain on hearing reaction time.Taifour,Khasawneh,Kazaleh and Alshorman ,Eisa, Khasawneh and Khasawneh 

(2021) found  no significant effect of the independent variables (gender, specialization, academic year) on the left, 

right, and integrated dominance brain patterns.  

Majority of these studies were conducted by taking sample from school only. Very few studies were done on 

colleges. Most of the studies were of Experimental research. Some studies are survey research. It is commonly 
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observed that variables used in the previous studies where Achievement, vocabulary retention, Creativity, motor 

skill learning, Problem Solving and Style of Learning and Thinking. From all the above studies, it can be concluded 

that there is no such study found on Cognitive Load theory with the variable Style of Learning and Thinking at 

College level. The instructional material based on Cognitive Load theory is very effective tool because it increases 

Achievement and makes learning easier and more interesting thereby reducing the Cognitive Load among learners. 

Moreover, the students think and revise the content according to their brain hemisphericity. It helps in developing 

effective Learning and thinking Styles in the B.Ed. students. 

 

1.2.0. OBJECTIVE 

To compare the mean scores of pre consolidated right and left hemisphere and post consolidated right and left 

hemisphere Style of Learning and Thinking of B.Ed. students treated with Cognitive Load theory based 

instructional material. 

 

1.3.0. HYPOTHESIS 

There is no significant difference in the mean scores of pre consolidated right and left hemisphere and post 

consolidated right and left hemisphere Style of Learning and Thinking of B.Ed. students treated with Cognitive 

Load theory based instructional material. 

 

1.4.0. METHODOLOGY 

1.4.1. SAMPLE 

The sample comprised of B.Ed. students of private college, affiliated to Devi Ahilya Vishwavidyalaya, Indore. 

There was total 93 students. There were 27 males and 66 females. The age of student ranges from 25-40 years, 

they can read, write and understand English and Hindi language properly.  

 

1.4.2. TOOL 

STYLE OF LEARNING AND THINKING (SOLAT) 

The Style of Learning and Thinking tool prepared and standardised by Dr V. Venkataraman (2011) has been used 

in the present research paper. It consists of 50 questions with first (a) and Second (b) items. The first items indicate 

right hemisphere; second item indicates left hemisphere and checking of both the items indicates integrated 

hemisphere (or) whole brained. 

DIMENSIONS OF SOLAT TOOL 

There are two dimensions of Style of Learning and Thinking tool, the first dimension is Learning Style, it has 5 

aspects i.e., Verbal, Content Preference, Class Preference, Learning Preference and Interest. The items from 1 to 

25 measures Learning Style. The second dimension is Thinking Style, it also has 5 aspects i.e., Logical Thinking, 

Divergent Thinking/Convergent Thinking, Creative Thinking, Problem Solving, Imagination. The items from 26 

to 50 items measures Thinking Style. 

 

1.4.3. PROCEDURE OF DATA COLLECTION 

The present study is experimental in nature. It is pre-test and post-test single group design. There is one group 

which was pre tested and post tested. For the data collection firstly, the researcher had a meeting with the Principal 
of Teacher Training College and explained them the objective of the present study and convinced them to give 

permission to conduct the study in their college. After getting permission, the rapport with the B.Ed. Trainees was 

established. Then the researcher explained them the research objectives of the study. The students were pretested 

with Style of Learning and Thinking tool. After pretesting, Cognitive Load theory based Instructional material on 

Curriculum Development is provided by the researcher to the group. 

The students are assigned treatment with Cognitive Load Theory based instructional material on Curriculum 

development subject of B.Ed. first semester. The instructional material on Curriculum development was made in 

PowerPoint presentation and was given for 45 working days to B.Ed. students for reading. On its completion, the 

Style of Learning and Thinking (SOLAT) tool is administered after treatment also. The scoring of tool is done as 

per instructions given in the respective manual. 

 

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 1 January 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2301182 International Journal of Novel Research and Development (www.ijnrd.org)  
 

b684 

 

1.4.4.DATA ANALYSIS 

To compare the mean scores of pre consolidated right and left hemisphere and post consolidated right and left 

hemisphere Style of Learning and Thinking of B.Ed. students treated with Cognitive Load theory based 

instructional material. The data was analysed with the help of Wilcoxon signed ranked test. 

 

1.5.0. RESULT AND INTERPRETATION 

In the present study the, the data obtained were subjected to statistical analysis by correlated t-test. But before 

applying the correlated t-test, underlying assumptions of parametric test has been checked. The assumptions of 

Normality, Homogeneity of variance were checked by the researcher for the further implementation of the 

appropriate statistics for the given data. As per the requirement of parametric test, assumptions were tested. The 

data related with assumption of normality were analysed using SPSS by Kolmogorov-Smirnov test and 

homogeneity of variance is analysed by Pit’s Morgan test. Thus, it can be concluded from the result that assumption 

of Normality was found but Homogeneity was not found to be true for the present objective. Thus, the assumption 

of parametric test not holds true. Therefore, correlated t-test cannot be used. So, for the analysis of data for present 

objective researcher has used non-parametric test i.e., Wilcoxon signed rank test. The analysed data for Wilcoxon 

signed rank test is given in table 1.1 

 

Table 1.1 

 Summary of Wilcoxon Signed rank test the difference of pre and post consolidated right and left 

hemisphere Style of Learning and Thinking scores B.Ed. students treated with Cognitive Load Theory 

based instructional material 

Null Hypothesis Test Sig. Decision 

The median of differences 

between Post consolidated 

Right and Left and Pre 

consolidated Right and Left 

equals 0. 

 

Related Samples 

Wilcoxon Signed 

Rank Test 

 

0.000 

 

Reject the null hypothesis. 

 

From the table 1.1.it is clear that the significance value of Wilcoxon signed rank test is 0.000 which is less than 

0.01 level of significance, therefore this value is significant at 0.01 level of significance in this view the null 

hypothesis “There is no significant difference in the mean ranks of pre consolidated right and left hemisphere and 

post consolidated right and left hemisphere Style of Learning and Thinking scores of B.Ed. students treated with 

Cognitive Load Theory based instructional material” is rejected. Hence, there is a significant difference between 

the mean rank of pre consolidated right and left hemisphere and post consolidated right and left hemisphere Style 

of Learning and Thinking scores of B.Ed. students treated with Cognitive Load Theory based instructional 

material, the difference between two groups is given in the figure 1. 
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Fig.1.Related samples Wilcoxon Signed Ranked Test 

The above figure 1.reflects that after subtraction of pre right and left hemisphere Style of Learning and Thinking 

scores are given, it also reflects that total number and frequency, hence it shows that no negative difference was 

reflected. It means post right and left hemisphere Style of Learning and Thinking scores are greater than pre right 

and left hemisphere Style of Learning and Thinking test scores. Further for analysis of mean ranks of pre and post 

right and left hemisphere style of learning and thinking scores the analysed data is given in table 1.2. 

 

Table 1.2. 

Summary of the mean positive and negative ranks of pre consolidated right and left hemisphere and post 

consolidated right and left hemisphere Style of Learning and Thinking scores of B.Ed. students treated with 

Cognitive Load Theory based instructional material. 
 

                                                 Ranks 

  

 N Mean 

Rank 

Sum of Ranks Z Score Level of 

Significance 

Pre-Right and Left – 

Post Right and Left 

Negative Ranks 2a 41.50 83.00 

7.912  

Positive Ranks 88b 45.59 4012.00  0.000 

Ties 3c     

Total 93     

 

a. PreRandL < PostRandL 

b. PreRandL > PostRandL 

c. PreRandL = PostRandL 

From the above table 1. 2., it is clear that the Z value of Wilcoxon signed rank test is 7.912, for which the 

significance value is 0.000 which is smaller than 0.05 level of significance, therefore it is significant at 0.05 level 

of significance. Hence the null hypothesis “There is no significant difference in the mean positive and negative 

rank of pre consolidated right and left hemisphere and post consolidated right and left hemisphere Style of Learning 

and Thinking scores of B.Ed. students treated with Cognitive Load Theory based instructional material” is rejected. 

Therefore, it can be concluded that there is a significant difference in the mean positive and negative rank of pre 

consolidated right and left hemisphere and post consolidated right and left hemisphere Style of Learning and 

Thinking scores of B.Ed. students treated with Cognitive Load Theory based instructional material. Further the 

table reflects that the negative mean rank i.e., pre-post right and left hemisphere Style of Learning and Thinking 

ranks is 41.50 which is less than positive mean rank 45.59. On the basis of this it can be concluded that the treatment 

with Cognitive Load Theory based instructional material found to be effective in developing consolidated right 

and left hemisphere Style of Learning and Thinking of B.Ed. students.  

 

1.6.0. RESULT AND DISCUSSION 

The finding of the present study was the Cognitive Load Theory based instructional material on Curriculum 

development was found to be effective in developing consolidated right and left hemisphere Style of Learning and 

Thinking of B.Ed. students. The reason for the finding may be use of new learning strategies i.e., through Concept 

Maps, Mind Maps, Mnemonics, story and charts and Acronym etc. As we know there are individual differences 

among learners. So, students learning Styles have to be recognized and the subject matter should be taught through 

methods that accommodate the varying Styles of learning present in the classroom. The consolidated brain uses 

both right and left hemisphere of brain, they are holistic thinker which means they have ability to see the big picture 

and think systematically. The reduced cognitive load theory based instructional material is systematic content wise, 

it also contains concept maps, mind-maps, story, acrostics, image mnemonics and charts etc. which is prominent 

for consolidated right and left hemisphere brain thinkers as they prefer a systematic approach to learning. They 

use image mnemonics and charts when they study. They use concept map and story when they study. Labelling 
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students as "right brained" or "left brained" is inappropriate and there is not a necessity to test children to determine 

their preference. Thinking, particularly creative and higher-level thinking, involves the integration of both 

hemispheres of the brain (Shelby, 1985).Due to above mentioned reason the consolidated right and left hemisphere 

style of learning and thinking get developed in B.Ed. students. 

 

1.7.0. FINDING 

The Cognitive Load Theory based instructional material was found to be effective in developing consolidated right 

and left hemisphere Style of Learning and Thinking of B.Ed. students. 

 

1.8.0. RESEARCH IMPLICATIONS 

1.The teacher can be benefitted from this study to know the consolidated hemisphere style of learning and thinking 

of students and they can develop the effective teaching strategies according to the need and interest of students. 

2. The teachers should use reduced Cognitive Load theory based instructional material in their teaching-learning 

process for enhancing the consolidated hemisphere (right & left) among students so that they can work well with 

holistic thinking.  

3.Effort should be taken by teachers to include many visual activities in their teaching learning process including 

the use of the chalkboard, charts, maps, concept maps etc. 

4.When teacher deliver the content to learner the functions of consolidated hemisphere (Right & Left) must be 

taken into account. The teacher should teach while breaking the information into small chunks. The teacher should 

teach the difficult concept while making concept map and mind map, which helps in developing consolidated 

hemisphere. 

5.The teacher should give examples related to real life experiences and also give mental exercises for developing 

consolidated hemisphere. 

6.The teacher and student can adopt different teaching techniques and methodologies which influence the 

consolidated (right & left) hemisphere functions of the brain. 

7.The students should get engage in authentic learning where previous knowledge is activated and new information 

is integrated. 

8.The present study is helpful for students as the decreased Cognitive Load theory based instructional material 

includes charts, stories, mind maps and acronym. 

9.The teacher educator should train, the teacher trainees with those teaching strategies which reduces the Cognitive 

Load and is helpful for enhancing the Style of Learning and Thinking of students.  

10.The study will be useful for the educational institutions to understand the needs of the individual learner and 

will be easier for them to plan the consolidated hemisphere compatible approaches for learning. 

11.The Educational Administrator could use knowledge of a student’s hemisphericity to assist and direct the 

student towards a better career and educational path in which they would succeed. 

12.The reduced Cognitive Load theory based instructional material should be use by the parents, for improvement 

of consolidated hemisphere and as a result their children remember the things in a holistic way.  

13.The textbook writer should use concept map, story, mnemonics, mind map, charts for each topic to increase the 

consolidated hemisphericity. 

14.The curriculum developer should fulfil the need of the students on the basis of their brain hemisphere dominance 

which in turn will be beneficial for our society as our future generation will be much more learned due to this 

educational approach. 
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