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Abstract 

The present study aimed to analyse the effect of 4MAT model of teaching on achievement of the students in 

Economics having different learning styles. The study relied on a pre-test and post-test control group experimental 

research design. The sample comprised 160 students of 10+1 English medium private schools of Amritsar District, 

affiliated to Central Board of Secondary Education. The results showed that 4 MAT instructional strategy of 

teaching Economics was effective in comparison to conventional teaching strategy.  Students having constructive 

learning style performed better in comparison to the students having reproducing learning style. The instructional 

strategy and learning styles interacted to produce a significant effect on the achievement of students in Economics. 
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Introduction: 

 Today, we find ourselves amidst the loud 

voices proclaiming diversity in the classroom and 

surely it is the talk of the town. All thanks to 

psychology for its interference in education that 

resulted in the phenomenon of individual 

differences. No two individuals, be it children 

born from the same parents and even the twins are 

not alike in terms of attitude, personality, 

intelligence, achievement, aptitude etc. This can 

be attributed to the fact that children develop at 

different rates. For sure these differences by birth 

are going to turn up in classrooms as well. So, it 

shall be injustice to expect that all the astute 

minds seated in a classroom are similar in terms 

of their learning, thinking, imagination or learning 

styles.  

 In such a scenario, the jobs of the teachers 

have become increasingly onerous, because 

preparing the students today to thrive in this 

competitive world is no easy task, hence putting 

the teachers in a difficult position; whereby they 

are not only expected to have a deeper 

understanding of the subject they teach but also to 

prepare the diverse learners in their class for the 

challenges of 21
st
 century through so called 

quality education.  

 The universal acceptance has been given 

to the fact that yester years lecture – centric i.e. 

approach of one size fits all cannot groom all the 

students collectively for competitive era. As there 

is no single recipe to excellent teaching, some of 

our brilliant minds have been engaged in 

developing some neoteric teaching strategies, 

based on available theories of learning. The by – 

product for the same has been that, the nucleus of 

today’s education has shifted from lecture method 

to learning by activity, learning by doing and 

incarnation of terms like collaborative learning, 

concept mapping, co – operative learning and 

various strategies and models of teaching. 

 In tune of this, many models of teaching 

have been developed to magnify creativity among 

the learners like, Inductive Thinking Model (Taba, 

1966), Kaplan Model (1993), Synectics Model 

(Gorden, 1961) and 4 MAT Model (McCarthy, 

1972). McCarthy’s Four Mode Application 

Technique of teaching is one such approach that is 

specifically meant to cater the needs of different 

kinds of learners in a class and enhancing their 

creativity. 4MAT identifies four interrelated 

learning styles based on how individuals perceive 

and process new information. Its premise is that 

individuals learn primarily in one of the four 

different, but complementary ways based on how 

they perceive and process information (McCarthy 

& McCarthy, 2006). 

 4MAT stands for Four Mode Application 

Technique. The model has been designed by 

McCarthy in 1972. The conception of the model is 

grounded in the work of David Kolb, John Dewey 
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and Carl Jung in addition to the concept of Brain 

Hemisphericity (McCarthy, 1987). 

 Kolb’s Experiential Learning theory 

works on two levels i.e. a four stage cycle of 

learning and four separate learning styles (Kolb, 

1984).  Another theory that contributes to the 

incarnation of the four mode application technique 

is hemispheric preference for learning. The 

present hour’s research on educational brain 

implies that following exclusively one sided 

approach only fails to tap the learning capacity of 

whole brain. It is practically not possible to 

operate on exclusively with one side of brain. 

Both the brains are equally important in terms of 

whole brain functioning. Thus, when the works of 

all these educationists are pooled together in form 

of 8 steps of four mode application technique, it 

results in an excellent teaching strategy 

(McCarthy, 2006). 

 The process involved in 4 MAT takes into 

accounts all the learning styles in one cycle of 

learning process, which involves all learners’ 

difference. (McCarthy, 1987). The process of 4 

MAT technique is divided in to four quadrants, 

which are based upon Kolb's experiential learning 

style theory which further typically represents a 

four stage learning cycle. Here in, the learner 

touches all the bases i.e. concrete experience - (a 

new experience of situation is encountered, or a 

reinterpretation of existing experience);  reflective 

observation (of the new experience, importance 

are laid on any inconsistencies between 

experience and understanding);  abstract 

conceptualization (reflection gives rise to a new 

idea, or a modification of an existing abstract 

concept); and  active experimentation (the learner 

applies them to the world around them to see what 

results). The details of each quadrant and its steps 

of 4MAT teaching model are summarised as 

follows:
  

Details of Quadrants of 4MAT Model of Teaching (McCarthy, 1990) 

Quadrant 1: Concrete Experience 

Step 1: Connect or Create an 

Experience 

This is the foremost step that links the basic concept of the lesson to the 

learners in a personal and meaningful way. 

Step 2: Examine or Reflect on 

the Experience 

The teacher in this step can ask the learners to think about the experience 

and share it with others. 

Quadrant 2: Reflective Observation 

Step 3: Image or integrate the 

observation into concepts 

Here the teacher tries to synthesize the reflections from previous 

experiences 

Step 4:  Informing or 

Developing theories and 

concepts 

The teacher here gives information about the concepts under study 

through various possible means like lecture, computer assisted instruction 

or charts. 

Quadrant 3: Abstract Conceptualization 

Step 5: Practicing or using 

information practically. 

The emphasis here shifts from acquisition and assimilation to testing and 

adaptation. 

Step 6:  Extending or 

Integrating material with Self 

 

The teachers shall provide opportunity to students to develop their own 

applications which demonstrate that they have well understood and can 

apply the learnt concepts. 

Quadrant 4: Active Experimentation 

Step 7: Refining or Analysing 

for usefulness or application 

The learner now uses the information in creative way and moves beyond 

simple practice and reinforcement. 

Step 8: Performing or 

Integrating application and 

experience 

The learners finally perform the original example of their learning and 

share it with others 
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 Kolb's learning theory sets out four 

distinct learning styles associated with these four 

patterned characteristic approaches to learning 

namely diverging, assimilating, converging and 

accommodating. The 4MAT model was built 

upon the above line of thought, recognising the 

differences in the way students learn and the way 

they process what they have learnt. So, the four 

types of learners categorised in 4 MAT are 

imaginative learners, analytic learners, common 

sense learners and dynamic learners (McCarthy, 

2003). The 4MAT teaching model has a 

distinction from other learning styles theories and 

it takes into account all learning styles in one 

cycle of learning process, which involves all 

learners’ difference (McCarthy, 1987).  

 The eventual aim of applying varied 

models and pedagogies of teaching is to study its 

impact on the academic achievement of students. 

Achievement can be stated to be the performance 

of an individual in a particular field up to a 

desired level. It is the level of a person’s learning 

and his/ her ability to apply what s/he has learned 

in a given field of learning. Further academic 

achievement refers to the attained level of 

educational growth. In the literal sense of the 

term, academic achievement is the combination of 

two words academic and achievement that implies 

scholarly accomplishment. 

 Academic achievement refers to the 

degree or level of success or that of proficiency 

attained in some specific areas concerning 

scholastic or academic work (Oxford Advanced 

Learner’s Dictionary, 2000). Academic 

achievement is the indicator of the student’s level 

of acquired knowledge or skill, which has been 

gained as a result of training or experience. Thus, 

academic achievement implies achievement in 

distinct subjects or total scores of diverse subjects 

together. It is concerned with the quantity and 

quality of learning that resulted in a subject of 

study or group of subjects after a stipulated period 

of instruction (Ewumi, 2012) 

 Economics is a subject that integrates 

theoretical skills, calculation, graphs, tables and 

equation to answer questions. Students who took 

Economics need to use abstract thinking and 

apply Economic theories in their daily lives. 

Students too need to define complex ideas 

logically and fluently based on their 

understanding in this subject (Carol, Richard, 

Jenny & Ian, 2000). So, Economics is regarded as 

a difficult subject by many students, at the same 

time dull and boring by the others (Cadenas, 

1999). According to an analysis of CBSE results 

for Class 12 done by the Hindustan Times, the 

subject had the highest failure rate between 2004 

and 2015 and one in every five students who sat 

for a CBSE economics exam got failed in 2015 

(Bhatia and Sharma, 2017). This necessitates that 

some innovative methods need to be incorporated 

by the teachers to make teaching and learning of 

economics more interesting and creative.  

 Each student has a different way of 

learning. Academic achievement of a learner is 

certainly influenced by his learning style. Since 

each student has a different learning style, so it 

necessitates to have an initial assessment related 

to differences in learning styles that need to be 

adjusted to the appropriate learning methods. The 

style of learning is a way to receive, process, 

remember and apply the information easily. 

Brown (2000) defined learning styles as the 

manner in which individuals perceive and process 

information in learning situations. He argued that 

learning style preference is one aspect of learning 

style, and refers to the choice of one learning 

situation or condition over another. Learning style 

is sometimes defined as the characteristic 

cognitive, affective, social, and physiological 

behaviours that serve as relatively stable 

indicators of how learners perceive, interact with, 

and respond to the learning environment 

(MacKeracher, 2004).  

 Student learning styles can be recognized 

among the learning styles of visual, auditory and 

kinaesthetic. Students with a visual learning style 

learn through what they see, students having 

auditory learning style learn through what they 

hear and kinaesthetic students learn through 

movement and touch. In the present study learning 

style inventory by Misra (2012) has been 

employed to categorise the students on the basis 

of their learning styles i.e. Reproducing learning 

style having Enactive reproducing, Figural 

reproducing and Verbal Reproducing learning 

styles together to mean; and Constructive learning 

style having Enactive constructive, Figural 

Constructive and verbal Constructive together to 

mean.  
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 Bowers (1987) studied the effect of the 

4MAT Model on achievement of students of class 

VI and revealed that the experimental group 

performed better than the control group. 

Winkerson and White (1988) reported the 

significant differences favouring the 4MAT group 

in terms of achievement scores and attitude of 

third grade students. Nancy and Bibbins (1993) 

studied the effects of the 4MAT Model of 

instruction on achievement of elementary children 

in music listening lessons and found that the 4 

MAT instructional model offers a viable approach 

for listening.  

 The effects of the 4MAT system model of 

instruction on learning achievement of lower 

secondary school students was assessed and was 

revealed that students when taught with 4 MAT 

Model had higher achievement and attitude in 

science than the students who were taught using 

traditional method (Wichianmongkolkul, 2006). A 

review of the related literature indicated that 

4MAT teaching model instructional strategies 

have positively influenced the academic 

achievement of the students in diverse subjects.  

Objectives of the study 

 To compare the achievement of students 

taught through 4MAT teaching model based 

instructional strategy and conventional 

teaching strategy in Economics. 

 To study the achievement in Economics of 

students having different learning styles. 

 To examine the interaction effect of 4MAT 

teaching model based instructional strategy 

and learning styles on achievement of 

students in Economics. 

Hypotheses of the study 

 There exists no significant difference in the 

achievement in Economics of students taught 

through 4MAT teaching model based 

instructional strategy and conventional 

teaching strategy.  

 There exists no significant difference in the 

achievement in Economics of students having 

reproducing and constructive learning styles. 

 There exists no significant interaction effect 

of 4MAT teaching model based instructional 

strategy and learning styles on the 

achievement of students in Economics.  

Method and Procedure of the study 

 Sample: The present study was 

conducted on a randomly selected sample of 160 

students of XI grade from two English medium 

schools of Amritsar in Punjab affiliated to Central 

Board of Secondary Education. The two schools 

were randomly selected from the list of schools of 

Amritsar. The sample included 80 students from 

Shri Guru Harkrishan International Senior 

Secondary School, Ranjit Avenue, Amritsar and 

80 students from S.L Bhavans Public School, 

Amritsar. Further, the intact sections were 

randomly selected out of two schools. Students 

were categorised on the basis of their learning 

styles by using Learning Style Inventory by Misra 

(2012). The students were divided into two groups 

having Reproducing Learning Style and 

Constructive Learning Style and those were 

randomly assigned as experimental and control 

groups. 

 Design: The study relied on a pre-test and 

post-test control group experimental research 

design. In this study, instructional treatment i.e. 

4MAT teaching model based instructional 

strategy was the independent variable; 

achievement in Economics was the dependent 

variables; and learning styles was the classifying 

variable which is studied at two levels viz. 

reproducing and constructive learning style. The 

experimental group was taught through 4MAT 

teaching model based instructional strategy, 

whereas, the control group was taught the same 

topics with conventional teaching strategy. The 

scores of dependent variables i.e. achievement in 

Economics were calculated as mean gain scores 

(difference in post-test scores and pre-test scores). 

In order to analyze the data, a 2x3 factorial 

analysis of variance was used. 

 Tools: The following tools and 

techniques were used: 

o Instructional material based on 4MAT 

teaching model and conventional teaching 

strategy for teaching Economics was 

developed by the investigator.  

o Achievement test in Economics 

developed and standardised by the 

investigator. 

o Learning Style Inventory by Misra (2012) 
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 Procedure: After the selection of the 

sample and allocation of students to the two 

instructional strategies, the experiment was 

conducted in four phases. Firstly, the learning 

style inventory was administered in each school, 

in order to identify the learning styles of the 

students. Secondly, an achievement test in 

Economics as pre-test was administered to the 

students of both the experimental and control 

groups. Thirdly, the experimental group was 

taught through 4MAT teaching model 

based instructional strategy and control group was 

taught through conventional teaching strategy by 

the investigator. Fourthly, after the completion of 

the course, an achievement test in Economics was 

administered as post-test to the students of both 

the groups. The answer sheets were scored with 

the help of scoring key.   

Analysis and Interpretation of the Results 

 The analysis of variance (2X3) factorial 

design was employed to compute the difference in 

mean gain scores of experimental and control 

group students on achievement in Economics and 

results are presented as follows:  

Table 1:  Summary of Analysis of Variance (2X3) Factorial Design 

Source of variation df Sum of Squares Mean Sum of Squares F -Value 

Instructional Strategy  

(A) 
1 342.22 342.22 41.86** 

Learning Styles (B) 1 122.5 122.5 14.98** 

Interaction 

 (AXB) 
1 41.025 9.025 5.018* 

Error within treatment 156 1275.35 8.175  

Total 160 6458.00   

*Significant at 0.05 level of significance 

**Significant at 0.01 level of significance 

 Instructional Strategy (A): For the main 

effects of instructional strategy on achievement in 

Economics, from the table 1, it is clear that 

achievement in Economics of students taught 

through 4MAT teaching model based instructional 

strategy and conventional teaching strategy was 

found to be significantly different at 0.01 level of 

significance. Hence, the hypothesis stating that 

there exists no significant difference in the 

achievement in Economics of students taught 

through 4MAT teaching model based instructional 

strategy and conventional teaching strategy is 

rejected. The result indicated that the 4MAT 

teaching model based instructional strategy was 

more effective than that of the conventional 

teaching strategy. 

 Learning Styles (B): For the main effects 

of learning styles on achievement in Economics, 

from table 1, it is evident that learning styles of 

students, viz reproducing and constructive was 

found to be significantly different at 0.01 level of 

significance. Hence, the hypothesis stating that 

there exists no significant difference in the 

achievement in Economics of students having 

different learning styles is rejected. 

 Interaction Effect (A X B): It is clear 

from table 1, that F-ratio for the 

interaction between instructional strategy and 

learning styles (AXB) is 5.018, which was found 

to be significant at 0.05 level of significance. A 

significant F-value indicated that two variables i.e. 

instructional strategy and learning styles 

interacted to produce a significant effect on the 

achievement of students in Economics. So, the 

hypothesis stating that there exists no significant 

interaction effect of 4MAT teaching model 

based instructional strategy and learning styles on 

the achievement of students in Economics is 

rejected. 

The F-ratio for main effects of instructional 

strategy (A), achievement motivation (B) and 

interaction effect (AXB) found to be significant, 

so, to ascertain the significance of difference 

between means of various combination groups, t-

ratios were computed and results are presented in 

table 2 
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Table 2. t-ratio for different Combination Groups on Mean Gain Achievement Scores in Economics 

for difference in Instructional Strategy and Learning Styles 

Groups 

A1B1 

Mean= 5.78 

S.D.= 3.309 

N= 40 

A1B2 

Mean= 8.00 

S.D.= 2.631 

N=40 

A2B1 

Mean=3.33 

S.D.=2.546 

N=40 

A2B2 

Mean=4.60 

S.D.=2.889 

N= 40 

A1B1 --- 3.329** 3.712** 1.692 

A1B2  --- 8.076** 5.503** 

A2B1   --- 2.094* 

A2B2    --- 

*Significant at 0.05 level of significance 

**Significant at 0.01 level of significance 

A1:  Stands for 4 MAT Teaching Model based 

Instructional Strategy 

A2: Stands for Conventional Teaching Strategy 

B1: Stands for Reproducing Learning Style 

B2: Stands for Constructive Learning Style  

 From table 2, it is clear that t- ratio 

(3.329) for the difference in mean gain 

achievement scores in Economics of students 

having reproducing and constructive learning 

styles taught through    4 MAT teaching model 

based instructional strategy was found to be 

significantly different at 0.01 level of significance. 

The t-ratio (3.712) for the difference in mean gain 

achievement scores in Economics of students of 

experimental and control group having 

reproducing learning style was found to be 

significant at 0.01 level of significance. No 

significant difference (t-ratio, 1.692) was found in 

the mean gain achievement scores in Economics 

of students of the experimental group having 

reproducing learning style and control group 

having constructive learning style.  

 A significant difference (t-ratio, 8.076) in 

the mean gain achievement scores in Economics 

of students of the experimental group having 

constructive learning style and control group 

having reproducing learning style was found. On 

comparing experimental group students having 

constructive learning style and control group 

having reproducing learning style, a significant 

difference (t-ratio, 5.503) was found in the mean 

gain achievement scores in Economics.  Further a 

significant difference (t-ratio, 2.094) was found at 

0.05 level of significance in the mean gain 

achievement scores in Economics of students of 

the control group having reproducing and 

constructive learning style. 

Discussion of Results  

 The results of the present study indicated 

that 4 MAT teaching model based instructional 

strategy was more effective for achievement in 

Economics as compared to conventional teaching 

strategy. The students taught through 4 MAT 

teaching model based instructional strategy 

outperformed the students who were taught 

through conventional mode of teaching. The 

results of the present study are consistent with the 

findings of Inel (2018) and Tuna & Aliustaoglu 

(2018) who concluded that the 4MAT teaching 

method was more effective than the existing 

teaching method in improving the academic 

achievement of the student. Seker & Ovez (2018) 

also found a significant gain in the student 

performance in Social Studies and Mathematics 

with the integration of 4MAT teaching model. 

Further, Demirkaya (2017) and Chittiwattanakorn 

& Sookkheo (2017) concluded that 4MAT 

teaching system improved the academic 

achievement significantly and found to be more 

successful than the traditional teaching. The 

findings by Tezcan & Guvenc (2017) showed that 

students taught with the 4MAT model fully 

attained the learning aims and got high 

achievement scores in Science. For Mathematics 

learning, Dikkartin-Ovez (2012) and Elci, Kilic & 

Alkan (2012) indicated that depending on the 

4MAT teaching model based strategies led to 
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noticeable changes in the students’ academic 

success. Aktas & Bilgin (2015) also concluded 

that the 4MAT model is more effective than 

traditional method in terms of enhancing 

achievement and motivation. 

 The results of the present study revealed 

that the achievement in Economics of students 

having reproducing and constructive learning 

style was significantly different. So, there exists 

no significant difference in the achievement in 

Economics of students having reproducing and 

constructive learning styles. The results of the 

present study are supported by the findings of 

Ergin & Sari (2012) who found a significant 

difference in achievement for the experimental 

group students who had different learning styles 

and 4MAT instruction method increased students' 

achievement significantly. Pratoomtong, 

Haemaprasith,  

 Boonprakob & Choochom (2012) 

concluded that achievement in science of students 

taught through science learning activities based on 

4MAT system was higher than traditional 

teaching group of students but students who had 

different learning styles and learned through 

science learning activities based on 4MAT System 

had the same achievement.   

 The results of the present study showed a 

significant interaction effect of 4 MAT teaching 

model based instructional strategy and different 

learning styles on achievement of students in 

Economics. The findings of the present study are 

consistent with the findings of Elci, Kilic and 

Alkan (2012) who reported that 4 MAT model 

enhanced the academic achievement with respect 

to varied learning styles. Omeje (2014) also found 

that 4MAT teaching technique was superior to the 

conventional lecture method in enhancing the 

achievement of students with different learning 

styles in Biology. 

 Further, to determine the significance of 

the difference between means of various 

combination groups, t-ratios were computed and a 

significant difference was found in the 

achievement of Economics of experimental group 

students having reproducing and constructive 

learning styles; students of experimental and 

control group having reproducing learning style 

was found to be significantly different on 

achievement in Economics. However, no 

significant difference was found in the 

achievement of students of experimental group 

having reproducing learning style and control 

group having constructive learning style. 

 Significant difference was found in the 

achievement of students of the experimental group 

having constructive learning style and control 

group having reproducing learning style. Students 

of experimental group having constructive 

learning style and control group having 

reproducing learning style were found to 

significantly different on achievement. The 

control group students having reproducing and 

constructive learning style were also found to be 

significantly difference on achievement scores. 

 The 4MAT teaching model provides the 

students with an opportunity to perceive 

knowledge and experience in a field starting from 

concrete experiences to abstract 

conceptualization. The results revealed that 

4MAT model based instructional strategy was 

effective in influencing the achievement of class 

+1 students in Economics. The 4MAT teaching 

model based instructional strategy and learning 

styles together had a significant interaction effect 

on the achievement of students in Economics. The 

findings have implications for the teachers of 

Economics that they may integrate 4MAT 

teaching model based instructions to improve the 

grades of students. 
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