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ABSTRACT 

 

In the recent past various researches have been conducted regarding the concept of 

matching/mismatching of teaching and learning styles; and its role in teaching 

learning process. Some of these researches emphasize that matching of teaching and 

learning styles in institutional academic programs help in improving students‘ 

academic performance and developing their interest and motivation towards learning. 

However some researchers oppose any such role and argue that there is no solid 

empirical evidence to conform to this idea of teaching learning styles.  The researcher, 

therefore, decided to examine the relation of teaching learning styles with students‘ 

academic performance by conducting this causal-comparative research to put forth 

some further evidences across Pakistani culture. The overall purpose of the study was 

to explore the effect of matching/mismatching of teaching and learning styles on 

students‘ academic achievement in higher education. The study was causal- 

comparative in nature to study the cause and effect relationship between 

matching/mismatching of teaching learning styles and students‘ academic 

achievement. The sample for this study consisted of 120 teachers and 240 students of 

BS-4 year program in four disciplines (Physics, Chemistry, Botany and Mathematics) 

from six public sector universities of Khyber Pakhtunkhwa. Felder-Solomon Index of 

Learning Style (FSILS) was used for the identification of   learning styles of students 

while Teaching Style Instrument developed by Letele et al. (2011) was used to 

identify teachers‘ teaching styles. These styles of students and teachers were then 

analyzed to see if they matched or mismatched. In order to see the effect of 

matching/mismatching on students‘ academic achievement, the final score of the 

students in the subjects taught by the teachers participating in the study was 

considered. The collected data was then tabulated and organized across various tables. 

Data analysis was made with the help of SPSS (Statistical Package for Social 
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sciences). For comparing means, t-test for independent samples was used. The results 

showed that Visual learning style was the most favorite learning style followed by 

Balanced and Sensing learning style. Teaching style analysis showed that Visual 

teaching style was the most favorite style followed by Abstract and Sequential 

teaching styles. Group statistics indicated 42.75% matched cases and 57.25% 

mismatched cases. T-test for independent samples revealed a significant difference 

(p=.000) between the mean scores of matched group and mismatched group of 

students; and it was concluded that the students with matched learning styles 

performed significantly better than students with mismatched learning styles. In light 

of the findings, recommendations were advanced for teachers, students, educationists, 

researchers and policy makers. 
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CHAPTER - ONE 

INTRODUCTION 

1.1 Background of the Study 

Matching/Mismatching of teaching and learning style has proved to be somewhat a 

divisive subject in research cultures as there are research findings that favor the idea 

of matching and those that do not (Ford & Chen, 2001). According to Coffield et al. 

(2004) nine research studies found learning to be more effective when there was 

match while the same number of studies favored the idea of mismatch. According to 

Larkin-Hein (2000), the teacher who teaches in the classroom keeping learning style 

of students in view and uses various strategies to cater for all the students, results in 

improved conditions in terms of interest, motivation and academic performance. 

This study aimed at determining the influence of matching/mismatching on students‘ 

performance regarding their academic achievement. Matching/Mismatching illustrates 

the extent to which students‘ learning style preferences are similar/dissimilar to 

teachers‘ instructional style preferences indicated by the two questionnaires in the 

study. Academic achievement is defined as “the attainment of knowledge, 

competencies, and higher-level status, as reflected in grades, degrees, and other 

forms of certification or public acknowledgment” (The Greenwood Dictionary of 

Education, 2011, p. 3). For this research study, academic achievement is the mean 

score attained by the student at the end of semester examination in the subject taught 

by the teacher participating in the study. 

1.2 Learning Style 

The Cambridge Advanced Learner‘s Dictionary (2008) defines style as “a way of 

doing something especially typical of a person, group of people, place or period”. In 

the context of education, a teaching style may be defined as “methods, procedures 
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and strategies in instruction and interpersonal relations that have developed and 

matured through years of personal and professional experience” (The Greenwood 

Dictionary of Education, 2011, p. 460).  

According to Ellis (2001), learning style is a consistent way of a person‘s perception, 

conceptualization, organization and recalling information. It is the composite of 

cognitive, affective and physiological behaviors that serve as relatively stable 

indicators of how a learner perceives, interacts with, and responds to the learning 

environment (Keefe, 1979).  Learning style also tells about the way a person learns 

from and adapts to environment, and how a person‘s mind operates (Gregorc, 1979).  

Curry (1990) categorizes learning into four dimensions, just like the four layers of an 

onion, namely personality traits, information processing, social interaction; and the 

instructional environment and students learning preferences. The elements that 

constitute a person‘s learning style comprise elements related to environment such as 

sound, light and temperature; sociological elements such as being peer orientated, pair 

orientated, team orientated, self-orientated and authority orientated; emotional 

elements such as motivation, perseverance, liability and composition; and physical 

elements such as perceptual/modality strengths, time of day, eating and drinking 

needs and mobility need (Dunn, 1996). 

The four models that were pointed out by Felder (1996) are the Myers- Briggs Type 

Indicator (1980, 1996); the Kolb Learning Style Model (1984); the Hermann Brain 

Dominance Instrument (1995) and the Felder-Silverman Learning Style Model 

(1988). The Myers- Briggs Type Indicator (MBTI) classifies learners as extroverts or 

introverts; sensors or intuitors; thinkers or feelers; judgers or perceivers. According to 

Kolb (1984) Learning Style Model, there are four types of learners: the concrete- 

reflective learner; the abstract-reflective learner; the abstract-active learner; and the 

concrete-active learner. In Herman Brain Dominance Instrument (HBDI), a learner 
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may be left-brain cerebral, left-brain limbic, right-brain cerebral and right-brain 

limbic. The Felder-Silverman Learning Style Model consists of four dimensions: 

sensing or intuitive learners; visual or verbal learners; active or reflective learners; 

and sequential or global learners. 

1.3 Teaching Style  

According to Grasha (1996), teaching style is a combination of manners, tactics and 

behaviors inherent in the personality of a teacher that immensely influence the 

teaching-learning process. 

According to Felder and Silverman Model of Teaching (1988), a teacher may 

emphasize concrete, factual information or abstract, conceptual and theoretical 

information. A teacher may either present information through pictures, diagrams, 

demonstration or it may be verbal through lectures, reading and discussion. A teacher 

may either encourage students to actively participate in discussions and activities or 

remain passive simply watching and listening. Lastly, a teacher may prefer a 

sequential mode of presenting the material in a systematic manner; or they could 

prefer to present a global picture first and then proceed to break it down. 

1.4 Matching/Mismatching of Teaching and Learning Styles 

The need for investigating teachers‘ teaching styles and learners‘ learning styles is felt 

to avoid mismatches in style between teachers and learners (DeBello, 1990; Larkin-

Hein, 2000; Zhenhui, 2001; Dasari, 2006; Graf et al. 2007; Alaka, 2011; Letele et al. 

2013). The teacher ought to assist students in identifying their learning styles for 

building their confidence and making teaching learning process more effective (Doyle 

and Rutherford, 1984; Hoyt & Lee, 2002). Learning style can influence teacher‘s 

approach to planning, implementing and evaluating the teaching learning process. The 

teacher should develop teaching strategies in the light of students‘ learning 
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preferences to cater for all their needs and to compensate their weaknesses (Herod, 

2000). Though research shows that a greater learning occurs when teaching and 

learning styles match, Felder and Brent (2005) are of the opinion that the teacher 

should adopt a balanced teaching style to facilitate the students having diverse 

learning styles, otherwise, some students will be satisfied while some will feel 

dissatisfied with the instructional process.   

Making teaching congruent with the learning style of student is well supported by the 

case study of a teacher teaching English to the 11
th

 grade students as described by 

Dunn (1996). In this study it was evident that the score of those students who had 

been taught the curriculum in accordance with the learning style of students was 

relatively very high as compare to those students who had been taught in the 

traditional way.   

The concept of teaching with learning style in view, is getting popularity across all 

disciplines particularly in the fields of Engineering and Physics. In a study, Tobias 

(1990) reported that the failure and dropout on the part of the students in science 

education were largely due to the instruction not congruent with the students‘ learning 

styles. In this study he also noticed that a match between the styles of students and 

teachers give positive results in terms of students‘ motivation, interest, conceptual 

understanding and retaining information for a longer period of time. On contrast 

mismatching between students and teachers leads to mistrust, losing interest and even 

changing to other fields by the students (Felder, 1993). 

Among various scales and instruments used for the identification students‘ learning 

styles, the Index of Learning Styles (ILS) developed by Felder and Solomon based on 

Felder and Silverman learning style model, is the most comprehensive (covering all 

the essential aspects and dimensions of the learning style), short, valid and reliable 

instrument (Graf et al., 2007, Felder & Spurlin, 2005). The ILS is a self-report 
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dichotomous scale with four dimensions, each representing two opposite learning 

styles. Each dimension comprises 11 items forming a total of 44 items.  The first 

dimension Sensing/Intuition is related to how student perceives information. The 

second dimension Active/Reflective is concerned with the way student processes the 

information. The third dimension Visual/Verbal is about the way student intakes 

information and the fourth Sequential/Global is related to understanding and 

organization of information.        

1.5 Significance of the Study 

The influence of Matching/Mismatching of teaching and learning styles on academic 

achievement of students is largely being discussed at various educational quarters and 

is developing into the most debatable issues among educational managers, 

administrators, policy makers, supervisors, teachers and other stakeholders around the 

world. Various research studies have been and are being conducted regarding this 

very important issue at international level. Perhaps there is very little evidence of the 

studies conducted or being conducted on this very prominent issue in Pakistan. The 

researcher seriously felt that such sort of literature is needed to be introduced in our 

culture to compete with other nations in this regard and to make our teachers, learners 

and other stakeholders familiar with this aspect of learning. The significance of the 

study lies in the fact that there is a desperate need for enabling the students to know 

about their learning preferences and teachers to become aware of their most dominant 

teaching strategies to compensate their students‘ weaknesses in this regard and to 

adjust their teaching styles with students‘ learning styles accordingly. This study will 

be helpful for teachers and students of science and other disciplines to conduct match 

tests and improve the teaching-learning process especially in science education. 

1.6 Statement of the Problem 

The issue of matching/mismatching of teaching and learning styles has proved to be 
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vital across various cultures around the world and a large number of researches have 

been conducted on this very important issue; but there is no or very little evidence of 

researches conducted on the concerned topic in Pakistan. The findings of this research 

are intended to enrich research data on teaching and learning styles. The unawareness 

about teaching and learning styles on the part of teachers and students may be one of 

the reasons for students‘ poor academic performance and low quality of education in 

our country. The overall purpose of the study was to determine the effect of 

matching/mismatching of teaching and learning style on academic achievement. 

1.7 Objectives of the Study 

In light of the above discussion of teaching-learning styles, matching/mismatching 

and its relation with academic achievement, the main purpose of the study was to 

investigate ―Matching/Mismatching of teaching and learning styles and its effect on 

academic achievement at tertiary level‖. The objectives of the study were: 

1. To identify teaching styles of teachers at Tertiary level; 

2. To identify learning styles of learners at Tertiary level; 

3. To point out matching and mismatching between teacher‘s teaching style and 

learner‘s learning style at Tertiary level; and 

4. To determine the effect of matching/mismatching between teacher‘s teaching 

style and learner‘s learning style on academic achievement at Tertiary level. 

1.8  Research Hypotheses 

 H1: There is significant difference between the mean achievement scores of 

students with matched styles and mismatched styles in the subject of Physics. 

 H2: There is significant difference between the mean achievement scores of 

students with matched styles and mismatched styles in the subject of 

Mathematics. 
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 H3: There is significant difference between the mean achievement scores of 

students with matched styles and mismatched styles in the subject of 

Chemistry. 

 H4: There is significant difference between the mean achievement scores of 

students with matched styles and mismatched styles in the subject of Botany. 

1.9 Null Hypotheses  

 H01: There is no significant difference between the mean achievement scores 

of students with matched styles and mismatched styles in the subject of 

Physics. 

 H02: There is no significant difference between the mean achievement scores 

of students with matched styles and mismatched styles in the subject of 

Mathematics. 

 H03: There is no significant difference between the mean achievement scores 

of students with matched styles and mismatched styles in the subject of 

Chemistry. 

 H04: There is no significant difference between the mean achievement scores 

of students with matched styles and mismatched styles in the subject of 

Botany. 

1.10 Limitations of the Study 

Due to the nature of the study, causal-comparative research design was used for this 

study that lacks to control extraneous variables, which might affect the results of the 

study. However, the sample was selected from the same homogeneous group of 

students in terms of their age, teachers and educational environment. Moreover, 

matching/mismatching groups were formed naturally on the basis of learning-teaching 
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style questionnaires without any manipulation which was the best possible effort on 

the part of the researcher as to cover these limitations.  

1.11 Delimitations of the Study 

Based on the research objectives, the study was delimited to public sector universities 

of Khyber Pakhtunkhwa to know about the effect of matching/mismatching of 

teaching and learning styles on academic achievement. Keeping in view the real 

world constraints, the study was further delimited to students and their teachers of 

public sector universities at the Under-Graduate level only. 

1.12 Definitions of Important Terms 

Some of the important terms used in the study, are operationally defined as follow 

1.12.1 Learning Style  

In this study, learning style is any one of the eight learning styles identified by Felder-

Solomon Index of Learning Style (FSILS) i.e. sensing/intuitive, active/reflective, 

visual/verbal and sequential/global.  

1.12.2 Teaching Style  

Teaching style is defined as any one of the eight teaching styles identified by teaching 

style questionnaire i.e. concrete/abstract, active/passive, visual/verbal and 

sequential/global. 

1.12.3 Matching/Mismatching 

Matching/mismatching illustrates the extent to which students‘ learning style 

preferences are similar/dissimilar to teachers‘ instructional style preferences indicated 

by the two questionnaires in the study. 

1.12.4 Academic Achievement 

Academic achievement in this study is the mean score attained by the student at the 

end of semester exanimation in the subject taught by the teacher participating in the 

study.  
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CHAPTER - TWO 

LITERATURE REVIEW 

2.1 Historical review of the Study 

The concept of learning style and teaching style evolved during 20th century when the 

psychological theories about learning were developed especially Jung‘s theory of 

psychological types (Lawson, 2011). According to Carl Jung every individual has 

his/her own distinctive characteristics formed by his/her biological traits, physical 

appearances, mental adoptability, environmental conditions and various other 

psychological factors which largely affect his/her ability of learning at different 

situations and conditions called psychological types (Larken-Hein, 2001). These 

psychological types have been used as the basis for explaining how different people 

perceive and judge the information they encounter (Kolb, 1984).  On the basis of this 

theory, Myers and Briggs divided learners on four indices, extravert/introvert (E/I), 

judgment/perception (J/P), thinking/feeling (T/F) and sensing/intuition (S/I).   

Literature on learning style reveals that a number of terms are used synonymously for 

learning styles like cognitive styles, learning preferences, learning strategies, learning 

modalities, learning approaches and many others (Graf, 2007). The uses of some of 

these terms are subject to the concepts about learning styles. For example whenever 

one uses the terms like learning strategies and learning approaches he/she sees 

learning style as changeable from time to time, subject to subject, teacher to teacher 

and situation to situation; and considers learning style to be flexible and unstable 

(Graf, 2007).  In contrast, terms like learning preferences, learning modalities, 

cognitive styles and learning styles are used interchangeably underlying the fact that 

learning styles are relatively stable phenomena evolving from learner‘s past 

experiences, psychological characteristics inherited in learner‘s personality and 

remain unchanged over long periods of time. These differences in the concept of 
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learning styles have given birth to various controversies across the border in the field 

of educational psychology. 

Theories advanced by various research studies clearly indicate that there is a wide 

acceptance for the idea of the existence of learning style. The importance of learning 

style theory strongly arises when one talks of its implications in the field of education. 

If learning and teaching styles do exist then the idea of matching/mismatching of 

teaching and learning styles is of immense importance and need to be scrutinized 

through extensive empirical research. Research studies conducted in the last few 

decades have come with contrasting ideas and controversies regarding 

matching/mismatching of teaching and learning styles and need further clarifications 

for strong empirical evidences in this regard. 

2.2 Learning and Teaching Styles 

To date, various definitions of the term ―learning style" exist in research literature. 

Learning style is described and interpreted in many different ways depending upon 

one‘s conception about the term. Some consider it to be relatively stable while some 

are of the opinion that learning styles have a complex nature and varies according to 

the context of teaching learning process. These different ideas of learning styles have 

given birth to various different definitions.  

“The term learning style refers to the general approach preferred by the student 

when learning a subject, acquiring a language, or dealing with a difficult 

problem” (Oxford, 2003, p. 273). A benchmark definition of learning styles is 

“characteristic cognitive, effective, and psychosocial behaviors that serve as 

relatively stable indicators of how learners perceive, interact with, and respond to the 

learning environment” (Keefe, 1979, p. 59). The term ‗‗learning styles‘‘ refers to the 

concept that individuals differ in regard to what mode of instruction or study is most 

effective for them (Pashler et al., 2008). 
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“Learning style is a composite of environmental and perceptual preferences, which 

influence our physical and sensing needs; cognitive variables, which determine how 

we approach, conceptualize, and structure our world; and social preferences, which 

arise from cognitive, personality, affective factors and which shape our behavioral 

tendencies in learning situations” (Galloway & Labarca, 1990, p. 113). As included 

in this comprehensive definition also approved by National Association of Secondary 

School Principals (NASSP), cognitive behaviors are those intrinsic behavioral modes 

revealed by a learner while processing, perceiving or remembering some information 

and thinking or solving a problem. “Learning styles are internally based 

characteristics, often not perceived or consciously used by learners, for the intake and 

comprehension of new information” (Reid, 1998, p. ix). 

According to Stewart and Felicetti (1992) learning styles are those educational 

conditions under which a student is most likely to learn.  Another definition of 

learning style is ―Description of the attitudes and behaviours that determine our 

preferred way of learning‖ (Honey, 2001). Larkin and Budny (2005) stated that 

“learning style is a biologically and developmentally imposed set of personal 

characteristics that make the same teaching and learning methods effective for some 

and ineffective for others”(p. 1 ). 

Learning styles refer to a range of competing and contested theories that aim to 

account for differences in individuals' learning (Coffield et al. 2004 ). As different 

theorists describe learning styles differently, so is the case with the definition of 

learning style that changes from theory to theory and model to model (Riding and 

Cheema, 1991). As stated by Felder and Silverman (1988) learning style is an 

individual‘s preferred way of acquiring, retaining and processing information. 

According to Ellis (2001), learning style is a consistent way of a person‘s perception, 

conceptualization, organization and recalling information. Learning style also tells 

about the ways a person learns from and adapts to environment, and how a person‘s 
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mind operates (Gregorc, 1979). 

According to Foley (1999) learning styles is the unique behavior of learners adapting 

to their environment. James and Gardner (1995) defined learning style as the complex 

manner in which, and conditions under which, learners most efficiently and most 

effectively perceive, process, store, and recall what they are attempting to learn.  

Reinert (1976) described an individual‘s learning style as the way in which that 

person is programmed to learn most effectively. In social psychological perspective, 

learning style may be considered as a preferred educational or instructional activity to 

absorb and process information (Jonassen and Barbra, 1993). 

Hunt (1979) thought that learning style describes a student in terms of those 

educational conditions under which he is most likely to learn. Cornett (1983) defined 

learning style as “a consistent pattern of behavior but with a certain range of 

individual variability” (p. 9). As mentioned previously, every learner is different from 

other learner in each and every respect that manifests itself in the form of individual 

differences. In the same manner every teacher is different from other in regard to 

personality, social background, educational philosophy and life-style that mostly 

affect the way he/she teaches. Likewise learning style, every teacher has a definite 

teaching style (Heredia, 1999). Barbe & Milone (1980), Friedman &Alley (1984), 

Felder (1993), and Wheeler & McLeod (2002), note that teachers are more likely to 

develop teaching styles which are similar to their own learning styles.  

Teaching style refers to the approach by which an individual provides and presents 

information in the teaching process. It is an identifiable set of classroom behaviors 

associated with and carried out by the instructor (Galbraith & Sanders, 1987). In the 

words of Heredia (1999) teaching style refers to the behaviors exhibited by teachers in 

their interactions with learners.  

Teaching style is an instructor‘s preferred set of teaching tactics. It has been verified 
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through various researches that, mostly and particularly at the beginning, the teacher 

way of teaching is greatly influenced by the way they had been taught by their 

teachers. They also tend to replicate that matter and method of their teachers by 

means of which they had got academic success (Brown, 2003). 

Basically teaching style can mainly be divided into two components i.e. teacher-

centered and student-centered. Teacher-centered style is also termed as instructionist 

in which teacher is in full control of all the activities taking place during the teaching 

learning process on the basis of his/her expertise and training. In this kind of 

classrooms teacher utilize various methods and techniques to transmit as much 

knowledge as possible in a shorter period of time. In this kind of instruction there is 

almost one-way channel and students are passive listeners having no freedom to 

participate in the process. Selection of content, pace and duration of time, method and 

procedure are all tackled by the teacher single handedly without any consultation with 

students (Pitsoe, 2007). 

On the other hand totally opposite to instructionist style, in constructionist sort of 

teaching style, student is center of teaching learning process and content and method 

is selected with the will and wish of the students. In this kind of teaching, the teacher 

role is that of a guide, mentor or a coach. Teacher adjusts his/her teaching style to 

comply with a diversity of learning styles (Dexter, Anderson, & Becker, 1999). In 

student-centered approach participation is involved on the part of both the teacher and 

student (Teaching Philosophies: Teacher and Student Centered Approaches, 2004). 

According to Darkenwald (1989) teaching style is formed on the basis of various 

distinctive teaching behaviors, approaches and strategies that are applied in promoting 

students‘ learning. Teaching styles is the collection of various instructional 

approaches used by the teacher with ease and comport; and is highly related to the 

context of learning rather than the content (Conti, 1989). As described by Hoyt and 
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Lee (2002) teaching style is the amalgamation of a range of instructional approaches 

while instructional approach is a combination of different teaching methods and 

strategies. 

Kaplan and Kies (1995) specify teaching style to be a method specific to teacher 

personal behavior and the media that teacher use to covey and get information.  One‘s 

teaching style is the result of the way one learnt and not the way he/she was taught 

(Dunn and Dunn, 1978). For Zinn (1990) teaching style is based on the teaching 

philosophy and value system held by the teacher regardless of the method and 

material. 

According to Grasha (1994) teaching styles characterize a belief system along with 

the needs and behaviors that teachers display in class-rooms. Based on these 

conclusions, Grasha (1996) sketched five teaching styles called Expert, Formal 

Authority, Personal Model, Facilitator, and Delegator, emerging from beliefs and 

orientations of teachers about teaching. Moreover, he collected these teaching styles 

under various groups which he called clusters. 

2.3 Learning Style Models 

To label students‘ learning styles, various approaches are used such as social 

interaction, instructional and environmental preferences, information processing and 

personality levels. The most common and general theory for the categorization and 

elaboration of learning style models is Curry‘s onion model. Curry (1983) views 

learning style both as a structure and process, rather stable but may alter with time. In 

this model learning differences in humans are imagined just like four layers of an 

onion in which the outermost layer represents the models related to observable traits 

such as environmental and instructional preferences. The second layer represents 

those models concerning with social interaction while the third layer comprise models 

with information processing. The last and the fourth layer entail those models 
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described as personality models which are comparatively more stable and less 

vulnerable to change. 

2.3.1 Curry’s Onion Model 

According to Curry (1983), human learning differences are analogous to the four 

layers of an onion, of which the first layer consists of observable traits like 

environmental and instructional preferences. An example of models related with this 

layer is Dunn and Dunn model which is mainly concerned with environmental effects 

on students‘ learning such as temperature food, seating arrangement time of the day 

etc. 

The second layer encompassing models with social interaction describes those social 

factors such as maturation, gender and age, which have an effect on students‘ learning 

and development.  

The third layer involves models with information processing which are concerned 

with questions like how information is obtained, sorted, stored and applied.  Kolb‘s 

learning style inventory and Gardner‘s theory of multiple intelligence both fall in this 

category.   

The last layers includes models on personality where our deepest personality which 

are considered to be stable and innate and shape our perception and orientation about 

the way we come across the external world. The popular Meyer-Briggs Type 

Indicator lies in this category.  

2.3.2 Myers-Briggs Type Indicator (MBTI) 

Myers-Briggs Type Indicator (MBTI) developed by Briggs Myers (1962), is basically 

not a learning measuring scale and is a measure of personality types but since one‘s 

personality greatly influence the learning, it may, therefore, account for various 

aspects of learning. Actually this model originates from Jung‘s theory of 

psychological types (Jung, 1923), according to which there are four dimensions of 
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personality types consisting of two opposite poles forming a total of eight personality 

types. These dichotomies are extroverts/introverts, sensing/intuition, thinking/feeling 

and judging/perceiving. 

Extroverts are more inclined towards the outer world and views the world from others 

point of view rather than its own inner-self. They mostly learn from external 

environment interacting with others and through social experiences. They prefer 

activities and hands-on tasks. Unlike extroverts, introverts are more concerned with 

their own thoughts and ideas; and prefer to work alone by focusing on their own 

developed mental patterns. 

Sensing persons greatly rely on their five senses to perceive and understand the world. 

They learn better when information is presented in concrete form and they love 

practicality instead of theoretical ideas. They prefer factual information and are best 

in giving details. The people with intuitive personalities prefer abstract data involving 

imagination, logic and innovations. Their thoughts mostly operate on unconscious 

level and make full use of intuition to solve problems. 

Thinkers make judgments on the basis of logical connections. Moreover, their 

decision making is based on fairness and objectivity. They are less venerable to 

subjective thoughts and avoid ambiguity and absurd ideas. On the other hand feelers 

are largely guided by subjective thoughts and their evaluation involves humanistic 

approach. Though both the thinkers and feelers approach a situation differently and 

evaluate things in their own way but both are rational in their consideration. 

The fourth and last dimension is related to a persons‘ judgment function (thinking or 

feeling) or perceiving function (sensing or intuition). The judging person makes 

judgments and takes decision after doing detailed study of the circumstances and 

spending a great deal of time. They get to the conclusion going through step-by-step 

procedure and careful scrutiny but after taking decision they are firm and serious to 
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finish the job in time. They are less dependent on others and prefer deadlines. 

However, the perceiving persons are spontaneous in decision making and keep all 

options open while making judgments. Since they take initiative without proper 

planning and start various programs at a time, they lose their way and hardly get 

anything done in time. 

2.3.3 Herman Brain Dominance Instrument (HBDI)  

This model evolved from researches on the physical structure of the brain and 

classifies learners on four categories according to the four quadrants or modes for 

thinking. 

Quadrant-A (left-brain, Cerebral): These learners are best in logical reasoning, 

relating and linking information. They show excellence in analyzing things across 

various dimensions. They also dominate others in quantitative and critical thinking. 

Quadrant-B (left-brain, Limbic):  These learners are well organized and well 

planned in dealing with a problem or situation. They prefer situations with structure 

and detail. They are also sequential learners and like step-by-step procedures with 

essential details. 

Quadrant-C (right-brain, Limbic): These are the people with social and emotional 

characteristic; and strongly believe in interpersonal relations, social interactions and 

active participation. Due to these characteristics they are more kinesthetic and like 

activities. 

Quadrant-D (right-brain, Cerebral): People in this category like to have 

information in visual form and give preference to innovative and out of routine tasks. 

They are global thinkers and tend to be trend-setter rather than to be trend-follower. 

2.3.4 Dunn and Dunn Learning Style Model 

This model was put forward by Rita Dunn and Kenneth Dunn (1978) comprising 
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perceptual modalities also called VAK model and other five factors that greatly 

influence learning style of an individual.  VAK model classify learners according to 

their perceptual preferences, the way they mostly use for taking in information like 

Auditory learners who learns comfortably by listening, Visual learners who prefer that 

sort of information and material which is presented in visual form i.e. they would like 

to learn by seeing, observing and watching; and Kinesthetic learners who enjoy those 

learning situations that provide opportunity for physical movements and activity.  

The factors which strongly interact with learning environment and greatly affect the 

learning process include those related to the external world such as seating 

arrangement, noise, temperature, weather, illumination, ventilation etc.; sociological 

factors like peer to peer relation, student-teacher relation, relation with parents, 

siblings and other family members; emotional factors such as interest, motivation, 

readiness, attention, feelings, traits and persistence etc.; psychological factors such as 

mobility and time etc.; and physiological factors visual and verbal modes.   

2.3.5 Kolb’s Learning Style Model 

Kolb‘s founded his learning style model on Carl Jung‘s claim that ―learning styles 

result from people‘s preferred ways of adapting to the world‖ (Chapman, 1995, p.5). 

Kolb posited that learning is basic to human development by virtue of which he gets 

adjusted to the changing environment. Kolb, based on his experiential learning theory 

emphasize the importance of personal experience through direct interaction with the 

external world called as concrete experience. As a second step of the learning cycle, 

the observed data is subjected to abstract conceptualization. This conceptualized 

information is then transformed through active experimentation or reflective 

observation. On the basis of his model Kolb (1996) divided learners into four 

categories: Divergers, Assimilators, Convergers and Accommodators. 

1. Divergers: Learners in this category tend to learn through imagination. They 
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like situations where new concepts, ideas and theories are generated such as 

brainstorming. These people like to work in groups and love innovations. 

They analyze learning situations from various angles due to their vast 

interests.     

2. Assimilators: Learners in this category are more interested in concepts and 

ideas as compare to other learners. They like information to be presented in 

logical, organized and orderly manner. They are very weak in inter-personal 

relations. They prefer concise explanation rather than practical prospect.  

3. Convergers: People with converging learning style prefer situations involving 

practical application. These learners like to solve technical problems. They 

give less importance to inter-personal relations.  They are good in situations 

where close attention and full concentration is required. 

4. Accommodators: Learners with accommodative heavily rely on intuition and 

hands-on activities. The people in this category show strength in taking 

initiative and actions; and are more concerned with experimental verification 

of theories. Moreover, they expose themselves to new challenging situation 

and new workable plans.   

2.3.6 Felder and Silverman Learning Style Model 

This model was developed initially developed by Richard Felder and Linda 

Silverman. Felder and Silverman (1988) argue that each and every individual learn in 

different ways and their learning style or preferences may be determined by asking 

them the following questions: 

 What type of information does a student preferentially perceive? 

 Through which sensory channel is external information most effectively 

perceived? 
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 With which organization of information is a student most comfortable? 

 How does the student prefer to process information? 

 How does the student progress towards understanding? 

In answer to these questions, Felder and Solomon (1996) developed a learning style 

instrument called the Index of Learning style. Initially this instrument comprised five 

dimensions namely Processing (Active/Reflective), Perception (Sensing/Intuition), 

Input (Visual/Verbal), Organization (Inductive/Deductive) and Understanding 

(Sequential/Global). Later the organization dimension Inductive/Deductive was 

dropped from the instrument and presently it consists of four dimensions each with 11 

items forming a total of 44 items each having dichotomous nature with two opposite 

poles. 

i) Active and Reflective learners: Active learners learn best when they are 

engaged in learning process actively by generating discussion, applying and 

understanding information through sharing it with others i.e. peers, adults and 

group members. They enjoy group study and activity based learning. On the 

other hand reflective learners prefer to work alone and think about a problem 

quietly first before getting physically involved. Listening to lectures and 

taking notes is greatly favored by reflective learners while disfavored by 

active learners. 

ii) Sensing and Intuitive learners: This dimension was developed on the basis 

of Jung‘s theory of psychological types in which sensing and intuition are the 

two ways through which people perceive the outer world. People with sensing 

learning style gather information through senses while people with intuitive 

style perceive things indirectly by the way of unconscious i.e. speculation, 

imagination, hunches etc. Sensors prefer data, facts and experimentation 

whereas intuitors prefer theories and principles. Sensors mostly rely on 
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standard methods for solving problems through step-by-step procedure and 

they do not like wonders. On the other hand intuitors dislike repetitions and 

like innovations. Sensors prefer factual whereas intuitors prefer conceptual 

information (Felder and Silverman, 1988). 

iii) Visual and Verbal learners:  People receive information in three ways called 

sometimes modalities, visual-----sights, pictures, charts, diagrams, symbols; 

auditory-----sounds, words; kinesthetic-----taste, touch and smell. Visual 

learners learn best when materials are presented in the form of pictures, 

diagrams, flow-charts, timelines, films and demonstrations. Contrary to visual 

learners, verbal learners like spoken and written information in the form of 

lectures. They memorize those information best which they hear and then 

explain it to others. 

iv) Sequential and Global learners: Sequential learners understand best when 

problems are solved in orderly and linear steps; global learners solve problems 

in large heaps but cannot explain how they came up with the solution. 

Sequential learners are strong in analysis and convergent thinking whereas 

global learners are best in synthesis and divergent thinking. Sequential 

learners would like the problem to be solved in small incremental steps where 

precise, detailed and orderly sequence is involved, on the other hand global 

learners like situations where information are presented in a holistic form 

without enough details.  

It can be seen from above that this model shares many features and concepts common 

with other learning styles e.g. one dimension  active/reflective of this model is similar 

to the active experimentation/reflective observation in Kolb‘s model while 

visual/verbal resembles the auditory and visual classification in VAK model. 

Similarly sensing/intuition dimension tends to draw on MBTI personality model 
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whereas sequential/global dimension is analogous to Dunn and Dunn model (Dasari, 

2006). 

2.3.7 Gregorc Style Delineator 

After reviewing various researches regarding learning style, Anthony Gregorc (1982) 

developed a model called Gregorc Style Delineator (GSD) after his name in which he 

introduced four sets of dualities called perceiving, ordering, processing and relating. 

In this model Gregorc posits the channels through which information are received and 

communicated which he called mediation abilities. Perception and ordering are the 

two modalities of mind both of which operate on a continuum. Perception runs on a 

continuum with two opposite poles called concrete and abstract. Similarly ordering is 

seen as a continuum with two opposite poles, sequential and random. 

Four learning pattern, Concrete Sequential, Abstract Sequential, Concrete Random 

and Abstract Random, were proposed by Gregorc as a balance of learners across the 

above four modalities.  

1. Concrete Sequential: Learners of this category like to work in highly 

structured conditions. For them plan of work and time schedule are very 

important and they are greatly concerned with starting and finishing time of 

the task. These learners do not like to be interrupted and would dream to work 

in noise-free and a quite environment. They are highly focused people and 

prefer to complete one activity at a time. They set high standards for 

themselves and wish to be acknowledged by others for their services for the 

society. These learners prefer those teachers who use AV Aids, handouts, 

demonstrations and computer-assisted instruction in their teaching. 

2. Abstract Sequential:  Abstract Sequential learners are best in dealing with 

concepts, theories and ideas where abstract thinking and imagination are 

required. They also prefer noise-free environment and greatly bothered by 
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interruptions and disturbances. These learners need resources, references, 

statistical data and sequence for their understanding and learning. 

3. Concrete Random: Concrete Random Learners are more comfortable with 

holistic ideas and learn in large intuitive heaps without bothering details and 

step-by-step procedure.  They are more concerned with ―why‖ than the ―how‖. 

They like challenging situations and learn best through computer games, 

brainstorming and case studies. 

4. Abstract Random: Learners with this pattern like to work in groups and 

enjoy activity based learning. They learn best in random situations where they 

get opportunity for discussions and question-answer sessions. Their learning 

may be enhanced by providing them with extra resources and presenting 

learning content through humor, colors, poetry, visuals and drawing.  They 

prefer interpersonal relations over time-bound structures. 

2.3.8 Honey and Mumford Learning Styles:  

The four learning styles identified by Honey and Mumford (1992) inspiring from the 

Kolb‘s Model, are Activist, Theorist, Pragmatist and Reflector. 

Activist: Learners with this style prefer learning by doing and activities. They 

strongly believe in learning by trial and error method. They get involved into 

situations with less regard for the consequences. They feel happy with new 

experiences and challenging situations. They tend to try and see what happens and 

therefore all their learning is mostly experiential. They dislike concepts and theories 

and enjoy hands-on activities. 

Theorist: The learners with this style are rational and logical thinkers. They want 

perfections in all of their works and they require a lot of time to think before initiating 

an activity.  They show excellence in analysis, synthesis and logical reasoning.  
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Pragmatist: The pragmatists are very keen in practicals and try to put every theory to 

practice to see whether it works or not. They like innovations and try to explore new 

ways and ideas. They are more concerned with positive experimentations and 

applications; and avoid speculations. 

Reflector: Reflectors have almost similar personality characteristics to that of 

introverts in MBTI. They prefer to work alone and to sit in back seats by observing 

others. They don‘t like to have a high profile personality. They are strong in making 

judgments and probing in things deeply. They are keen observer, cautious and highly 

subjective. Moreover, in solving a problem, they would like to understand it 

thoroughly before coming to a conclusion.   

2.4 Matching Teaching Styles to Learning Styles 

Matching of teaching-learning styles has mostly resulted in enhancing satisfaction and 

regard between teacher and student (Cotterel, 1982; Hunt, 1980; Kirby, 1979). 

Gregorc (1979) reported that mismatches of styles among teachers and students 

promote negative relations among them and might even cause emotional problems in 

students. Gregorc reports further revealed that incongruence between teaching and 

learning style may cause mistrust, boredom, lack of interest and low attention on the 

part of the student.   

The study conducted by Zhenhui (2001) explored the relation between learning style 

and culture and learning problems caused by the mismatched styles between the 

student and teacher. In this study he found a negative relation for teachers foreign to 

the Chinese culture. From this he concluded that to maximize learning, the disparity 

between the students and teachers in terms of objectives and styles should be 

minimized.  

Felder and Henriques (1995) in their study on teaching and learning styles in foreign 

and second language education reached a similar conclusion. Ford and Chen (2001) in 
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a computer based learning activity concluded that performance of learners is 

enhanced when there is matching between learning styles of learners and instructional 

strategies of teachers. Garland and Martin (2003), in a different study investigated the 

relationship between learning style and the level of engagement. Results of the study 

showed that the relationship between level of engagement and learning styles was, in 

fact, divided by gender. 

Ladd (1993) elaborated that identification of learning and teaching styles is the first 

step in enhancing tutoring and implementing variety in the classroom. In order to 

identify teaching and learning styles a great number of inventories are available. 

Canfield (1992) developed a learning style inventory by which affective behaviors of 

learning style is measured. Moreover, Instructional Styles Inventory was developed 

by Canfield and Canfield (1988) that identify best teaching conditions for a teacher. 

The ability to compare instructor and learner‘s preferences, the Instructional Styles 

Inventory and the Learning Styles Inventory work parallel with each other. These 

inventories collectively provide Correlational evidence of relationships between the 

related learning outcomes and learning styles. Raines (1978) conducted research using 

Canfield Learning Styles Inventory and the Canfield Instructional Styles Inventory to 

determine if significant differences existed between the learning styles of the students 

and the teaching styles of math instructors. He compared the learning styles 

inventories of students with varying levels of grade achievement as well. Six 

instructors and 575 students of Mathematics at Manatee Junior College were taken as 

a subject. Results revealed that students, who had higher achievements, had 

instructor‘s teaching styles and learning styles‘ more closely related than the students 

achieving the lower grade levels. He concluded that as a result of matching teaching 

styles and learning styles between instructors and students, grade achievement levels 

would improve. 

Marshall (1991) found that poor achiever or slow learners had learning inclinations 
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that do not support the traditional schooling within structure. However, Dunn, 

Beaudry, & Klavis (1989) suggest that changing educational conditions produce 

statistically significant improvements in grades and attitudes, so as to meet students‘ 

learning style preferences. Friedman & Alley (1984) suggested that in order to 

increase students‘ learning, instructors ought to support different learning styles by 

expanding their teaching styles. 

Gregorc and Ward (1977) recommended that so as to meet the learner preferences, 

instructors should identify students‘ learning styles and then vary their teaching 

methods to meet students‘ needs. According to Hyman and Rosoff (1985), 

achievement is enhanced by matching teaching style with learning style. Henson and 

Borthwick (1984) elaborated that learners have their own preferred learning styles and 

instructor is responsible for adjusting his/her teaching style so as to fit students 

learning style to achieve maximum academic success. It is suggested by various 

researchers that, as measured by final exam scores, higher academic success is 

achieved by matching instructor‘s preferred teaching style to student‘s preferred 

learning style (Van Vuren, 1992; Zippert, 1985). 

Simon (1987) conducted a study in which students indicated for more direct 

experience and less lecture; they preferred more students‘ independence, planning and 

goal setting; and, they preferred instructor and peer affiliation. In this study he 

suggested that trainer should decrease the lecture method and increase the direct 

experience method, more program directions and course; and students should be 

provided with more instructor affiliation. In service training it was suggested by the 

researcher so as to acquaint faculty with student‘s learning styles and to support them 

in assessing their own favored teaching style. 

Hunter (1979) conducted a research in North Central Accreditation Region at three 

two-year colleges by using Canfield Instructional Styles Inventory and Canfield 
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Learning Styles Inventory. Sample for this study comprised 5 teachers and 285 

students within 15 Courses. From findings of this study he concluded that students 

favored listening and direct experience as contrasting to reading. 

Zippert (1985) conducted a research study to investigate whether matching teaching 

strategies to learning styles of students create a higher level of attainment. The 

location of her research was Greene County, Miles College--Eutaw, Alabama. To 

assess learning style preferences, survey method was used. The measurements of 

achievement used were College Level Examination Program (CLEP), in History and 

Social Studies. 30 students constitute the Subjects for the study where 15 students 

were randomly assigned to the control group and 15 were assigned to the 

experimental group. Students in the control group received instruction through 

conventional methods while instruction was modified to correspond to the learning 

style preferences of students in the experimental group. On the basis of this study he 

concluded that “students can identify their individual learning preferences and tend 

to respond positively to teaching methods which are consonant with their preferred 

mode of learning” (p. 87). 

Lyon (1991) conducted a study to determine a relationship between learning styles 

and teaching styles in a real-life adult learning situation at Washington State 

University. He explored the supposition that “adults whose learning style matched the 

instructor‟s teaching style would gain more knowledge than others with a different 

learning style” (p. 45). 

In a study, Matthews (1995) explored the effect of learning style on grade point 

average (GPA) of first year students in colleges and universities. The relationship of 

achievement with learning style as calculated by grade point average (GPA) 

confirmed that students with the social/applied, independent/applied and social styles 

had higher grades than students with other styles. Students with neutral preference 
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had the lowest grade point averages when compared with students in other categories. 

Grade point averages in six categories (social/applied, social/conceptual, social, 

applied, independent/applied, and conceptual) differed significantly from the averages 

in the low category (neutral preference). 

Carthey (1993) carried out a research to find out the relationship between learning 

styles and grade performance in Principles of Economics, Principles of Management, 

Business Law and Intermediate Accounting. His sample consisted of 64 second-year 

accounting students taken as subject from Northeast Iowa Community College. For 

the determination of their learning styles, the Kolb Learning Style Inventory was 

used. For the measurement of academic achievement Student‘s final grade point 

averages (GPAs) earned in Principles of Management, Intermediate Accounting, 

Business Law, and Principles of Economics were used. Four types learning style 

variable were used:  Divergers--information was perceived concretely and routed 

thoughtfully by pupils; Assimilators--experience is perceived theoretically and routed 

thoughtfully; Convergers--information is perceived abstractly and routed actively; and 

Accommodators--experience is supposed concretely and routed dynamically. The 

study showed a relationship between students with the high academic achievement in 

all courses under study and Converger learning style and. From this study Carthey 

came up with the results that individuals with learning styles that use abstract 

perception (Convergers and Assimilators) received the maximum percentage of A 

grades in all courses as compare to individuals having learning styles that perceived 

concretely (Divergers and Accommodators). 

Van Vuren (1992) performed an experimental investigation to find out the effect of 

instruction and matching learning styles upon academic achievement of students 

getting an interactive learning experience. 197 chemistry students enrolled in 

Inorganic Chemistry constitute the experiment. These Students were divided into one 

of four learning styles: abstract random, abstract sequential, concrete random and 
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concrete sequential, as specified by the Gregorc Style Delineator.  This study 

recommended that students‘ academic achievement may improve when information is 

presented to them in a design that matches best their learning style. Suggestions of 

this study were that through the use of an interactive learning environment that uses 

type-specific instruction; academic achievement growth could be attained. Mary 

Wilson (2011) investigated correlation between degree of match and academic 

achievement with the help of a correlational research design with a sample of 200 

fourth grade students in northwest South Carolina and found no strong relationship 

between the two variables. 

Zarina (2009) found that learning style did not affect students‘ achievement and it was 

examination system that highly affected their achievement. Her sample consisted of 

1580 secondary school students and their parents from various social backgrounds in 

Pakistani culture.   A similar study was conducted by Marium (2009) to investigate 

the relationship of learning styles with students‘ grade achievement, gender, parents 

educational qualification, parents monthly income and students residential region. The 

sample of the study consisted of 820 Master level students from six public sector 

universities of Rawalpindi and Islamabad and found significant difference in grade 

achievements of students in terms of their learning styles. However, no significant 

difference was found for gender and academic qualification of fathers. It was also 

found that mothers‘ qualifications, students‘ residential locations and parents‘ 

monthly income had the effect on the mean difference of students learning styles.  
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CHAPTER-THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

The main purpose of the study was to investigate the effect of matching/mismatching 

of teaching and learning styles on academic achievement of students. For this purpose 

causal comparative design was used to determine cause-and-effect relationship 

between matching/mismatching of teachers‘ teaching style and students‘ learning 

style; and academic achievement.  

3.2 Target Population 

There are 22 Govt. sector and 10 Private sector universities in Khyber Pakhtunkhwa 

(Higher Education Commission, Pakistan, 2018). Population for this study comprised 

all the students and teachers of public sector universities in BS (4-years program) of 

Khyber Pakhtunkhwa 

3.2.1 Categorization of the Population 

 All the students of 22 public sector universities in BS(4-years program) in 

Khyber Pakhtunkhwa 

 All the teachers of 22 public sector universities in BS(4-years program) in 

Khyber Pakhtunkhwa 

3.2.2 Sampling 

A sample of 360 (240 students and 120 teachers) respondents, was selected through 

multistage sampling design. In the first stage six public sector universities were 

randomly selected through cluster sampling from Khyber Pakhtunkhwa, namely 

Hazara University (HU), Mansehra, University of Malakand (UOM), Dir (L); 

University of Peshawar (UOP), Abdul Wali Khan University (AWKU), Mardan; 
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Kohat University of Science and Technology (KUST), and University of Science and 

Technology Bannu (USTB). From each of these six universities four disciplines or 

departments namely Physics, Mathematics, Chemistry and Botany; and from each of 

these departments 10 students and 5 teachers of BS (4-years program) were selected 

through Stratified and Quota sampling. The sample has been diagrammatically 

sketched as follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure3.1: Diagrammatical representation of the sample 



                            

 32 

3.3 Research Design 

In this study a Causal-Comparative Research design was used, in which 

questionnaires were used for the collection of data to achieve the mentioned 

objectives. In causal comparative design, two groups differing on independent 

variable (the cause) without manipulation are compared for dependent variable (the 

effect), to determine cause and effect relationship (McMillan & Schumacher, 1989; 

Gay, 1996). In this study, independent variable called the cause was the matching of 

teaching and learning styles and the dependent variable, called the effect, was the 

academic achievement, on which the two groups of students, the one whose learning 

styles matched the teachers‘ teaching styles and the other whose learning styles did 

not match the teachers‘ teaching styles, were compared. Learning style, in this study, 

can be operationally defined as any one of the eight learning styles identified by 

FSILS. Similarly, teaching style is defined as any one of the eight teaching styles 

identified by teaching style questionnaire. Matching/mismatching illustrates the extent 

to which students‘ learning style preferences are similar/dissimilar to teachers‘ 

instructional style preferences indicated by the two questionnaires in the study. 

Academic achievement in this study is the mean score attained by the student at the 

end of semester exanimation in the subject taught by the teacher participating in the 

study. 

3.4 Research Instruments and its Description 

To achieve the mentioned objectives, two questionnaires, one for students and one for 

teachers, were used. Felder and Solomon Index of Learning Style (FSILS) was used 

to identify students‘ learning style while teaching style inventory developed by Letele 

et al. (2013) based on Felder and Silverman theory of teaching style, was used to 

identify teachers‘ teaching style. FSILS has 44 items with four dimensions 

(active/reflective, sensing/intuitive, visual/verbal, and sequential/global), each 

dimension with 11 items. Like FSILS teaching style instrument has also 44 items with 
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four dimensions (active/passive, concrete/abstract, visual/verbal, and sequential/ 

global), each dimension with 11 items. All items in FSILS have dichotomous nature 

with two opposite poles (a) and (b) indicating two learning styles on one dimension 

with contrasting styles. If a student is more inclined towards Active then he/she is less 

inclined towards Reflective. In other words if one selects (a) 11 times and none of (b) 

on Active/Reflective dimension then it is recorded as 11(a) and he/she has a strong 

preference for active learning style. Similarly if one select 10 times (a) and 1 time (b) 

then it is recorded as 9(a) and also termed as strong preference for active learning 

style. However scores of 7(a) and 5(a) are termed as moderate while 3(a) and 1(a) are 

termed as mild preferences for active learning styles.  Same is true for all other three 

dimensions. In this study, if one score is 1 to 3 on all dimensions then his /her style 

was termed as balanced learning style. If one‘s score was high on two or three 

dimensions then it was named after two or three learning styles e.g. visual-sequential 

or active-visual-intuitive. The same mechanism was followed for teaching style. 

Matching/mismatching between teachers‘ teaching style and students‘ learning style 

was conducted according to the following scheme as shown in the table. 

Table3.1: Preferred Learning Style and Corresponding Teaching Style 

 

Preferred Learning Style Corresponding Teaching Style 

Active/reflective Active/passive 

Sensing/intuitive Concrete/abstract 

Visual/verbal Visual/verbal 

Sequential/global Sequential/global 

(Adopted from Felder and Silverman, 1988) 

For example, if the dominant learning style of student is Active and dominant 

teaching style of teacher is also Active, then there is match of styles between the 

teacher and student. However, on the contrary, if the student style is Active and the 

teacher‘s style is Passive or any other than Active, then there is mismatch between the 

student‘s learning style and teacher‘s teaching style. Similarly, if a student has sensing 
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style and teacher has concrete teaching style, then there is match otherwise mismatch. 

Same is true for all other dimensions of learning styles and corresponding teaching 

styles.  

3.5 Pilot Testing 

A pilot study was conducted prior to the main study, for assessing feasibility of the 

research procedure, validity and reliability of the two research instruments and any 

potential flaws in the research study. For this purpose, data was collected from a 

sample of 20 teachers and 29 students not included in the main study. Both the 

instruments i.e. FSILS(Felder-Solomon Index of Learning Style) and teacher teaching 

style instrument were validated by the team of experts from IER (Institute of 

Education and Research) and Department of Psychology at University of Peshawar; 

and declared it suitable for the said purpose in local environment. The internal 

consistency test of reliability for both the instruments was conducted with the help of 

SPSS-17 for the said samples of students and teachers. The Cronbach‘s alpha values 

for FSILS obtained in this study were found to be 0.71 for Sensing-Intuitive (Sen-Int) 

dimension, 0.67 for Visual-Verbal (Vis-Vrb) dimension, 0.65 for Active-Reflective 

(Act-Ref) and 0.58 for Sequential-Global (Seq-Glb) dimension.  

In the same way the Cronbach‘s alpha values for teacher style instrument turned out 

to be .687 for Concrete-Abstract, .634 for Active-Passive, 0.72 for Visual-Verbal and 

0.578 for Sequential-Global dimension.  The researcher did not observe any problem 

in completing the instruments on the part of both the students and teachers. In this 

way study was assessed to be feasible for further proceedings of the main research 

study.  
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Table3.2: Cronbach’s Alpha Coefficients for ILS 

3.6 Procedure of Data Collection and Analysis 

Prior permission was obtained from the heads of the concerned departments through a 

certificate from parent institute of the researcher (see appendix D), in which the 

concerned authority had been requested to facilitate the researcher in collecting data 

from students and teachers. Also consent of teachers and students was sought and they 

agreed voluntarily to participate in the study. For data collection, the researcher 

visited students and their teachers at their concerned departments personally except 

one university where data was collected through a research assistant (faculty member 

in the concerned university).  The researcher asked the students to complete FSILS 

according to the given instructions. The researcher was there to explain and clarify 

any term or word problematic in research instruments. In the same manner the 

concerned teachers, teaching to the students participating in the study, were also 

approached by the researcher in their classes and offices and they were asked to 

complete the teaching style questionnaire. Fortunately most of the teachers and 

students of the concerned departments returned the questionnaires with full 

correspondence on the same day except some cases where teachers were not available 

on that day and the researcher had to go again for data collection on some other day. 

In all cases data was collected from the students of 5
th

 semester and their teachers, the 

reason for selecting this semester was due to the pure science subjects and availability 

of 5 teachers and 10 students in the said semester. The end of semester examination 

result of the students participating in the study was obtained from the concerned 

faculty. 

Act-Ref  Sen-Int Vis-Vrb  Seq-Glb  N  Source 

0.65  0.71  0.67  0.58 29  Current Study 

0.60  0.70  0.63  0.53  557  Zywno 

0.56  0.72  0.60  0.54  242  Livesay et al. 

0.62  0.76  0.69  0.55  584  Spurlin 

0.51  0.65  0.56  0.41  284  Van Zwanenberg et al. 

0.60  0.77  0.74  0.56  572   Litzinger 
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The collected data was organized and displayed across various graphs, charts and 

tables. The data was then analyzed with the help of SPSS-17 in the form of 

frequencies and percentages. T-test for independent samples was used to compare the 

groups. For matching/mismatching, the most dominant learning and teaching styles 

were considered on all four dimensions of both instruments.  The data collected from 

students was fed into online version of FSILS and analyzed for dominant learning 

style of students. The teaching style questionnaire was analyzed manually for 

dominant teaching style of teachers. Each teacher‘s dominant style was then linked to 

each learner‘s predominant learning style to see if they matched or mismatched. To 

find the influence of matching/mismatching of teaching and learning styles on 

academic achievement, final examination scores of students were considered. For 

each learner, the choice of examination marks used was entirely based on the subjects 

taught by the teachers that participated in the study. 

3.7 Ethical Considerations 

An informed consent was signed from both the teachers and students participating in 

the study. They were also given assurance that their data and other records would be 

treated as confidential and would solely be used for research purpose in this study. 
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CHAPTER-FOUR    

ANALYSIS AND INTERPRETATION OF DATA  

4.1  Data Tabulation and Analysis 

According to Massey (1995), data analysis involves various techniques to summarize 

and examine the collected information to help determine trends and relationships 

among the variables. Its primary purpose is to organize voluminous data so that 

conclusions can be made and communicated. Struwig and Stead (2001) postulate that 

quantitative data analysis involves the use of statistical computations to summarize 

the collected data, compare and contrast the data, test theoretical relationships, 

generalize about the population based on sample findings and evaluate cause-and-

effect relationships. To address the research objectives, the descriptive statistics used 

included measurement and analysis in forms of distributions, frequencies, and 

percentages. 

Keeping in view the objectives of the study, data analysis comprise analysis of 

learning styles of students with respect to gender. Age of the students was not 

considered as variable due to almost the same age cohort of the students in the 

sample. Analysis also included the distribution of teaching styles of teachers with 

respect to gender, age and teaching experience. Moreover, the analysis also involves 

group and t-test results regarding matching/mismatching of teaching-learning styles 

and significance. 
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Table 4.1: Distribution of Learning Styles 

 

Dimensions Learning style Frequency Percentage (%) 

1 Sensing 23 9.58 

 Intuitive 19 7.92 

2 Active 16 6.67 

 Reflective 13 5.42 

3 Visual 42 17.50 

 Verbal 15 6.25 

4 Sequential 13 5.42 

 Global 16 6.67 

Mixed styles Visual-Active 9 3.75 

 Reflective-Visual 4 1.67 

 Reflective-Verbal 2 0.83 

 Active-Sequential 4 1.67 

 Active-visual-sequential 1 0.42 

 Sensing-visual 4 1.67 

 Reflective-Intuitive 2 0.83 

 Reflective-Sequential 2 0.83 

 Sensing-Reflective 1 0.42 

 Sensing-Active 4 1.67 

 Active-Verbal-Global 3 1.25 

 Intuitive Visual 4 1.67 

 Intuitive-Sequential 4 1.67 

 Balanced 39 16.25 

 Total (N)= 240 100 
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Figure 4.1: Distribution of Learning Styles 

Table and Figure 4.1 show that the most dominant learning style was Visual preferred 

by 17.50% students followed by Balanced and Sensing learning style with 16.25% 

and 9.58% students respectively. Among other single learning styles, Intuitive style 

was used by7.92% students; Active style was used by 6.67% students, Reflective by 

5.42%, Verbal style by 6.25%, Sequential by 5.42% and Global learning style was 

used by 6.67% students.  Among combined learning styles, Visual-Active was the 

only prominent learning style preferred by 3.75% of students. 
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Table 4.2: Distribution of Learning Styles with respect to Gender 

 

 

Dimensions 

 

Learning Styles 

Male Female 

Frequency Percentage 

(%) 

Frequency Percentage 

(%) 

1 
Sensing 13 5.42 10 4.17 

Intuitive 15 6.25 4 1.67 

2 
Active 11 4.58 5 2.08 

Reflective 11 4.58 2 0.83 

3 
Visual 29 12.08 13 5.42 

Verbal 9 3.75 6 2.52 

4 
Sequential 9 3.75 4 1.67 

Global 14 5.83 2 0.83 

 Mixed styles Visual -Active 7 2.92 2 0.83 

Reflective- Visual 4 1.67 0 0.00 

Reflective-Verbal 2 0.83 0 0.00 

Active-Sequential 2 0.83 2 0.83 

Balanced 27 11.25 12 5.00 

Active-visual-

sequential 

1 0.42 0 0.00 

Sensing-visual 3 1.26 1 0.42 

Reflective-Intuitive 0 0.00 2 0.83 

Reflective-

Sequential 

1 0.42 1 0.42 

Sensing-Reflective 1 0.42 0 0.00 

Sensing-Active 4 1.67 0 0.00 

Active-Verbal- 

Global 

3 1.26 0 0.00 

Intuitive-Visual 4 1.67 0 0.00 

Intuitive-Sequential 1 0.42 3 1.26 

Total (N)=240 171 71.25 69 28.75 
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Figure 4.2: Distribution of Learning Styles with respect to Gender 

Table and Figure 4.2 show that 5.42 % of the learners with sensory learning styles 

were males while 4.17% of Sensory learners were females whereas 6.26% males and 

1.67% female students had intuitive learning styles. In relation to Visual learners, 

12.08% of visual learners were males and 5.42% of visual learners were females 

whereas 3.75% males and 2.52% females had Verbal learning styles. Additionally, 

4.58% male and 2.52% female students had Active learning styles whereas 4.58% 

male and only 0.83% female students had reflective learning styles. Moreover, 3.75% 

of Sequential learners were males while 1.67% of Sequential learners were females 

whereas 5.83% of Global learners were males and only 0.83% were females. Apart 

from single styles, 11.25% male and 5% female students had balanced learning style. 

With regard to combined styles, 2.92% of visual-active learners were males while 

only 0.83% of these learners were females.  
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Table 4.3: Distribution of Teaching Styles 

 

Dimensions Teaching Style Frequency Percentage (%) 

1 Concrete 8 6.67 

 Abstract 11 9.17 

2 Active 5 4.17 

 Passive 10 8.33 

3 Visual 33 27.50 

 Verbal 8 6.67 

4 Sequential 11 9.17 

 Global 8 6.67 

Mixed Styles  Concrete- Passive 1 0.83 

Visual-Global 3 2.50 

Verbal-Global 1 0.83 

Active-Abstract 1 0.83 

Concrete-Visual 1 0.83 

Abstract-Verbal 2 1.67 

Active-Visual 5 4.17 

Visual- Sequential 1 0.83 

Active-Verbal 1 0.83 

Verbal-Passive 1 0.83 

Abstract-Sequential 1 0.83 

Balanced 8 6.67 

 Total (N)= 120 100 

 

 



                            

 43 

. 

 

Figure 4.3: Distribution of Teaching Styles 

Table and Figure 4.3 show that majority of teachers (27.5%) were using Visual 

teaching style followed by Abstract and Sequential styles used by 9.17% teachers 

each. Moreover, 8.33% teachers were using Passive teaching style while Concrete, 

Verbal, Global and Balanced teaching styles were being used by 6.67% teachers each. 

On the other hand only 4.17% had Active teaching style. In regard to multiple 

learning styles 4.17% had Active-Visual teaching style followed by Visual-Global 

with 2.50% teachers and Abstract-Verbal with 1.67% teachers. 
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Table 4.4: Distribution of Teaching Styles with respect to Gender  

 

Dimensions Teaching Style MALE FEMALE 

  Frequency Percentage (%) Frequency Percentage (%) 

1 Concrete 7 5.83 1 0.83 

 Abstract 8 6.67 3 2.50 

2 Active 5 4.17 0 0.00 

 Passive 9 7.50 1 0.83 

3 Visual 25 10.42 8 6.67 

 Verbal 4 3.33 4 3.33 

4 Sequential 7 5.83 4 3.33 

 Global 3 2.50 5 4.17 

Multiple 

teaching 

styles 

Concrete-Passive 1 0.83 0 0.00 

Visual-Global 2 1.67 1 0.83 

Verbal-Global 1 0.83 0 0.00 

Active-Abstract 1 0.83 0 0.00 

Concrete-Visual 0 0.00 1 0.83 

Abstract-Verbal 1 0.83 1 0.83 

Active-Visual 4 3.33 1 0.83 

Visual-Sequential 1 0.83 0 0.00 

Active-Verbal 1 0.83 0 0.00 

Verbal-Passive 1 0.83 0 0.00 

Abstract-

Sequential 

1 0.83 0 0.00 

Balanced 6 5.00 2 1.67 

 Total (N)=120 88 73.33 32 26.67 
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Figure 4.4: Distribution of Teaching Styles with respect to Gender 

Table and Figure 4.4 indicate that Visual style was the most frequently used learnin 

style preferred by 10.42 male and 6.67% female students whereas 3.33% of both male 

and female had verbal learning styles. Moreover, there were 4.17% male and 0% 

female students with Active learning style while 7.50% male and only 0.83% female 

students were using passive learning styles. Additionally, 5.83% male and only 0.83% 

female teachers were using Concrete teaching styles whereas 6.67% male and 2.50% 

female teachers had Abstract learning styles. 0n the other hand, 5.83% male and 

3.33% female teachers were using Sequential teaching styles whereas 2.50% male and 

4.17% female teachers were using Global learning styles. Apart from single learning 

styles, there were 5% male and 1.67% female teachers with balanced teaching styles. 

With regard to combined styles, 11.67% male while only 2.5% female teachers had 

combination of styles. 
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Table 4.5: Distribution of Teaching Styles with respect to Age 

Teaching Style 

Age of Teacher 

21-30 years 31-40 years 41-50 years Above 50 years 

Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage 

Concrete 3 2.50 4 3.33 1 0.83 - - 

Abstract 3 2.50 3 2.50 4 3.33 1 0.83 

Active 2 1.66 1 0.83 1 0.83 1 0.83 

Passive 1 0.83 2 1.66 6 5.00 1 0.83 

Visual 12 10.00 13 10.83 5 4.17 3 2.50 

Verbal 1 0.83 2 1.66 3 2.50 2 1.66 

Sequential 3 2.50 3 2.50 3 2.50 2 1.66 

Global 1 0.83 1 0.83 3 2.50 3 2.50 

Concrete-Passive - - 1 0.83 - - - - 

Visual-Global - - 1 0.83 1 0.83 1 0.83 

Verbal-Global - - - - 1 0.83 - - 

Active-Abstract 1 0.83 - - - - - - 

Concrete-Visual - - 1 0.83 1 0.83 - - 

Abstract-Verbal - - 1 0.83 1 0.83 - - 

Active-Visual 2 1.66 2 1.66 1 0.83 - - 

Visual-Sequential - - 1 0.83 - - - - 

Active-Verbal 1 0.83 - - - - - - 

Verbal-Passive - - - - 1 0.83 - - 

Abstract-

Sequential 

- - - - - - 1 0.83 

Balanced 1 0.83 7 5.83 - - - - 

Total (N)=120 30 25.00 43 35.83 32 26.67 15 12.50 
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Figure 4.5: Distribution of Teaching Styles with respect to Age 

As depicted in the Table and Figure 4.5, 2.5% of teachers having Concrete learning 

style were in the age range 21-30 years, 3.33% were in the age range 31-40 years, 

0.83% in the age range 41-50 years. On the other hand, in regard to Abstract teaching 

style 2.5 % teachers each belonged to 21-30 years and 31-40 years of age, 3.33% to 

41-50 years of age while 0.83 % belonged to above 50 years of age. Moreover, for 

Active teaching style there were 1.66 % teachers with 21-30 years of age while 0.83 

%  each with 31-40 years, 41-50 years and above 50 years of age; whereas 0.83 % 

with Passive teaching style belonged to 21-30 years of age, 1.66 %  to 31-40 years, 5 

% to 41-50 years and 0.83 % to above 50 years of age. Additionally, the most 

dominant teaching style was Visual for all ages with 10 % belonging to 21-30 years, 

10.83 % to 31-40 years, 4.17 % to 41-50 years and 2.50 % to above 50 years of age; 

whereas Verbal teaching style was used by 0.83 % of teachers with 21-30 years of 

age, 1.66 % of teachers with 31-40 years, 2.50 % of teachers with   41-50 years while 

1.66 % of teachers using Verbal teaching style were above 50 years of age. Sequential 

teaching style was used by 2.50 % teachers each with 21-30 years, 31-40 years and 

41-50 years of age while 1.66 % teachers above 50 years of age used this style; on the 

other hand 0.83 % of teachers each with 21-30 and 31-40 years of age while 2.5 % of 
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teachers each with 41-50 years of age preferred Global teaching style. Balanced 

teaching style was preferred by 0.83 % of teachers having age 21-30 years while by 

5.83 % teachers with 31-40 years of age.  
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Table 4.6: Distribution of Teaching Style with respect to Teaching Experience 

 

Teaching Style 

Teachers’ Teaching Experience 

1-10 years 11-20 years 21-30 years Above 30 years 

Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage 

Concrete 3 2.50 4 3.33 1 0.83 - - 

Abstract 3 2.50 3 2.50 4 3.33 1 0.83 

Active 2 1.67 1 0.83 1 0.83 1 0.83 

Passive 1 0.83 2 1.67 4 3.33 3 2.50 

Visual 15 12.50 10 8.33 5 4.16 3 2.50 

Verbal 1 0.83 2 1.67 3 2.50 2 1.67 

Sequential 3 2.50 3 2.50 3 2.50 2 1.67 

Global 1 0.83 1 0.83 3 2.50 3 2.50 

Concrete-Passive - - 1 0.83 - - - - 

Visual-Global - - 1 0.83 1 0.83 1 0.83 

Verbal-Global - - - - 1 0.83 - - 

Active-Abstract 1 0.83 - - -  - - 

Concrete-Visual - - 1 0.83 1 0.83 - - 

Abstract-Verbal - - 1 0.83 1 0.83 - - 

Active-Visual 2 1.67 2 1.67 1 0.83 - - 

Visual-Sequential   1 0.83 - 0.83 - - 

Active-Verbal 1 0.83 - - - 3.03 - - 

Verbal-Passive - - - - 1 0.83 - - 

Abstract-Sequential - - - - - - 1 0.83 

Balanced 1 0.83 4 3.33 3 2.50 - - 

Total (N)=120 33 27.50 37 30.83 33 27.50 17 14.17 
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. 

 
 

Figure 4.6: Distribution of Teaching Styles with respect to Teaching Experience 

 

As depicted in Table and Figure 4.6, the most preferred teaching style was Visual 

style used by 12.50% of teachers with 1-10 years of teaching experience, 8.33% of 

teachers with 11-20 years of teaching experience, 4.16% teachers with 21-30 years of 

teaching experience and 2.50% teachers with above 30 years of teaching experience; 

whereas 0.83% teachers with 1-10 years of teaching experience, 1.67% teachers with 

11-20 years teaching experience, 2.50% teachers with 21-30 years of teaching 

experience and 1.67% teachers with above 30 years of teaching experience were using 

Verbal teaching style. Moreover, 2.50% of teachers with 1-10 years of teaching 

experience, 3.33% of teachers with 11-20 years of teaching experience and 0.83% 

teachers with 21-30 years of teaching experience had Concrete teaching style; 

whereas 2.2% teachers with 1-10 years of teaching experience, 2.5% teachers with 

11-20 years teaching experience, 4.33% teachers with 21-30 years of teaching 

experience and 0.83% teachers with above 30 years of teaching experience were using 

Abstract teaching style. Additionally, 1.67% teachers with 1-10 years of teaching 

experience, 0.83% teachers with 11-20 years teaching experience, 0.83% teachers 

with 21-30 years of teaching experience and 0.83% teachers with above 30 years of 
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teaching experience were using Active teaching style while on the other hand, 0.83% 

teachers with 1-10 years of teaching experience, 1.67% teachers with 11-20 years 

teaching experience, 3.33% teachers with 21-30 years of teaching experience and 

2.50% teachers with above 30 years of teaching experience were using Passive 

teaching style. In regard to Sequential teaching style, there were 2.50% teachers with 

1-10 years of teaching experience, 2.50% teachers with 11-20 years teaching 

experience, 2.50% teachers with 21-30 years of teaching experience and 1.67% 

teachers with above 30 years of teaching experience were using this style whereas 

0.83% teachers with 1-10 years of teaching experience, 0.83% teachers with 11-20 

years teaching experience, 2.50% teachers with 21-30 years of teaching experience 

and 2.5% teachers with above 30 years of teaching experience were using Global 

teaching style. Among combined teaching styles, Active-Visual teaching style was the 

only prominent style used by 1.67% teachers with 1-10 years of teaching experience, 

1.67% teachers with 11-20 years teaching experience and 0.83% teachers with 21-30 

years of teaching experience. On the other hand 0.83% teachers with 1-10 years of 

teaching experience, 3.33% teachers with 11-20 years teaching experience and 2.50% 

teachers with 21-30 years of teaching experience were using Balanced teaching style. 
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      Table 4.7: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement Mean Scores in Department of 

Physics, University of Peshawar 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher1 Teacher2 Teacher3 Teacher4 Teacher5 

Visual Visual Verbal-global Visual-Global Visual 

1 Active-Visual 77 73 78 71 58 

2 Sequential 75 73 90 73 80 

3 Verbal 69 64 73 64 76 

4 Reflective-Visual 74 69 62 76 70 

5 Visual 85 93 86 55 90 

6 Reflective 75 76 87 66 85 

7 Reflective 76 74 83 81 75 

8 Sensing 74 61 81 71 81 

9 Active 53 72 78 79 75 

10 Visual 73 72 88 75 78 

 

   Table4.7.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 
 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 
      p-value 

Students with matched 

styles 
17 75.12 9.76 

48 0.882* 
Students with 

mismatched styles 
33 74.73 8.21 

*Not significant at α =.05 

 
 

Table 4.7.1 shows the group and t-statistics results for Table 4.7, where out of 50 

there are 17(34%) matched cases while 33(66%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 75.12 while mean 

achievement score of students with mismatched styles is 74.73. T-test results for 

independent samples shows that difference between means is not statistically 

significant (p=0.882>0.05) at α =0.05. 
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       Table 4.8: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic achievement mean scores in Department of 

Mathematics, University of Peshawar 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 
Teacher6 Teacher7 Teacher8 Teacher9 Teacher10 

Balanced Concrete-Passive Visual Visual Concrete 

11 Sensing 90 80 81 76 90 

12 Active-

Sequential 

85 92 73 84 90 

13 Visual 86 82 91 91 98 

14 Sensing 74 82 81 72 87 

15 Sequential 77 78 57 70 86 

16 Sensing 76 86 69 84 88 

17 Sensing 72 72 71 78 94 

18 Sensing 88 72 71 83 85 

19 Balanced 90 85 81 78 91 

20 Reflective-

Verbal 

76 76 67 85 92 

Table 4.8.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 
27 83.07 6.86 

  48 .097* 
Students with 

mismatched styles 23              79.13        9.58 

*Not significant at α =.05 

 

Table 4.8.1 shows the group and t-statistics results for Table 4.8, where out of 50 

there are 27(54%) matched cases while 23(46%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 83.07while mean 

achievement score of students with mismatched styles is 79.13. T-test results for 

independent samples shows that difference between means is not statistically 

significant (p=0.097>0.05) at α =0.05. 
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Table 4.9: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Chemistry, University of Peshawar 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher11 Teacher12 Teacher13 Teacher14 Teacher15 

Active-abstract Active Active Visual Passive 

21 Visual 79 75 76 82 69 

22 Active 77 81 85 74 72 

23 Active-Visual-

Sequential 
75 76 67 74 78 

24 Visual 69 80 79 84 67 

25 Active-visual 69 77 80 66 71 

26 Visual 71 87 76 88 89 

27 Active-Visual 74 81 80 84 87 

28 Active-Sequential 80 78 80 68 64 

29 Global 71 73 78 77 63 

30 Reflective 70 77 74 65 88 

Table 4.9.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 22 78.05 6.34 
48 .045* 

Students with 

mismatched styles 28 74.25 6.59 

*Significant at α =.05 

 

Table 4.9.1 shows the group and t-statistics results for Table 4.9, where out of 50 

there are 22(44%) matched cases while 28(56%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 78.05 while mean 

achievement score of students with mismatched styles is 74.25. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.045<0.05) at α =0.05. 
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Table 4.10: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Botany, University of Peshawar 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher16 Teacher17 Teacher18 Teacher19 Teacher20 

Visual Visual Balanced Visual Concrete-Visual 

31 Balanced 76 70 82 78 75 

32 Visual 80 74 80 77 82 

33 Active 68 74 75 65 60 

34 Visual 72 80 82 74 77 

35 Visual 74 68 74 78 72 

36 Balanced 74 76 75 68 81 

37 Sensing 68 72 61 54 66 

38 Active-Visual 80 78 75 75 77 

39 Active-Visual 77 80 82 78 80 

40 Sensing-Visual 70 72 76 80 68 

Table 4.10.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 43 75.56 4.77 
48 .000* 

Students with 

mismatched styles 7 65.86 6.94 

*Significant at α =.05 

 

Table 4.10.1 shows the group and t-statistics results for Table 4.9, where out of 50 

there are 43(86%) matched cases while 7(14%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 75.56 while mean 

achievement score of students with mismatched styles is 65.85. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.000<0.05) at α =0.05. 
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Table 4.11: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic achievement mean scores in Department of 

Physics, University of Malakand 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher21 Teacher22 Teacher23 Teacher24 Teacher25 

Visual-Global Passive Passive Visual Verbal 

41 Verbal 72 58 77 51 60 

42 Global 76 60 72 57 62 

43 Sensing 72 71 74 64 61 

44 Reflective-

Intuitive 
56 74 70 71 60 

45 Sensing 55 55 66 63 68 

46 Visual 55 66 74 72 78 

47 Visual 67 65 64 61 72 

48 Verbal 53 55 56 58 63 

49 Intuitive 63 75 80 83 82 

50 Intuitive 52 65 66 67 69 

Table 4.11.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 9 66.67 
7.48 

48 .708* Students with 

mismatched styles 41 65.51 
8.47 

*Not significant at α =.05 

 

Table 4.11.1 shows the Group and T-statistics results for Table 4.11, where out of 50 

there are 9(18%) matched cases while 41(82%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 66.67 while mean 

achievement score of students with mismatched styles is 65.51. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.708>0.05) at α =0.05. 
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Table 4.12: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Mathematics, University of Malakand 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher26 Teacher27 Teacher28 Teacher29 Teacher30 

Abstract-Verbal Verbal Global Visual Visual 

51 Intuitive 70 24 50 26 24 

52 Balanced 72 69 71 77 77 

53 Balanced 82 82 90 82 72 

54 Active 92 93 82 90 85 

55 Balanced 82 63 88 78 69 

56 Sequential 78 80 85 78 74 

57 Balanced 86 86 82 78 84 

58 Visual 88 92 84 82 84 

59 Active 74 82 89 69 69 

60 Balanced 69 76 89 67 76 

Table 4.12.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 
 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 28 77.96 7.31 
48 0.276* 

Students with 

mismatched styles 22 73.09 21.97 

*Not significant at α =.05 

 

Table 4.12.1 shows the Group and T-statistics results for Table 4.12, where out of 50 

there are 28(56%) matched cases while 22(44%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 77.96 while mean 

achievement score of students with mismatched styles is 73.09. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.276>0.05) at α =0.05. 
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Table 4.13: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic  Achievement mean scores in Department of 

Chemistry, University of Malakand 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher31 Teacher32 Teacher33 Teacher34 Teacher35 

Active-abstract Active Active Visual Passive 

61 Global 50 83 82 59 63 

62 Reflective 38 76 81 78 69 

63 Balanced 67 87 85 88 98 

64 Sensing-Visual 52 69 78 64 75 

65 Reflective 59 85 84 71 92 

66 Intuitive 57 72 80 78 82 

67 Sensing-Visual 57 78 82 56 86 

68 Visual 56 79 83 76 92 

69 Visual 46 79 86 65 88 

70 Reflective- Visual 52 84 85 83 92 

Table 4.13.1: Group and T-statistics results of matching/mismatching of 

teaching learning styles and Students’ academic achievement 

 

Teaching Style N Mean 

achievement score 

Std. Deviation df Sig. (2-tailed) 

p-value 

Students with matched 

styles 41 74.02 14.75 
 

 

48 

 

 

0.901* 
Students with 

mismatched styles 9 74.67 8.75 

*Not significant at α =.05 

Table 4.13.1 shows the Group and T-statistics results for Table 4.13, where out of 50 

there are 41(82%) matched cases while 9(18%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 74.02 while mean 

achievement score of students with mismatched styles is 74.67. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.901>0.05) at α =0.05. 
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Table 4.14: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Botany, University of Malakand 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher36 Teacher37 Teacher38 Teacher39 Teacher40 

Active-abstract Active Active Visual Passive 

71 Intuitive 76 77 85 36 63 

72 Reflective-

Sequential 
69 39 68 70 55 

73 Visual-Active 73 63 82 91 75 

74 Visual 82 88 76 68 71 

75 Sensing-

Reflective 
54 20 66 40 50 

76 Balanced 56 19 72 58 78 

77 Active 49 13 57 50 79 

78 Verbal 73 77 45 60 62 

79 Intuitive 77 41 57 69 64 

80 Active 74 78 65 88 80 

Table 4.14.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 24 67.58 18.51  
48 

 

.128* 

 
Students with 

mismatched styles 26 59.85 16.82 

*Not significant at α =.05 

Table 4.14.1 shows the Group and T-statistics results for Table 4.14, where out of 50 

there are 24(48%) matched cases while 26(52%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 83.07 while mean 

achievement score of students with mismatched styles is 79.13. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.128>0.05) at α =0.05. 
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Table 4.15: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Physics, Hazara University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher41 Teacher42 Teacher43 Teacher44 Teacher45 

Sequential Active-Visual Visual Active Visual 

81 Active-Visual 71 78 86 80 76 

82 Sequential 65 70 78 71 70 

83 Balanced 63 68 70 71 68 

84 Sensing-Active 69 73 75 70 75 

85 Reflective 70 68 70 70 68 

86 Balanced 80 78 78 85 80 

87 Active-Visual 83 80 76 88 85 

88 Visual 70 75 71 77 75 

89 Balanced 68 70 65 74 70 

90 Verbal 69 65 60 63 64 

Table 4.15.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

df Sig. (2-tailed) 

p-value 

Students with matched 

styles 29 74.93 6.50  
48 

 

.004* 

 
Students with 

mismatched styles 
21              69.70       5.02 

   *Significant at α =.05 

Table 4.15.1 shows the group and t-statistics results for Table 4.15, where out of 50 

there are 29(58%) matched cases while 21(42%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 74.93 while mean 

achievement score of students with mismatched styles is 69.70. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.004<0.05) at α =0.05. 
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Table 4.16: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Mathematics, Hazara University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher46 Teacher47 Teacher48 Teacher49 Teacher50 

Visual Visual Concrete Visual Sequential 

91 Visual 69 60 90 82 67 

92 Sensing 81 62 76 74 71 

93 Visual 79 71 90 88 76 

94 Verbal 77 62 92 59 64 

95 Sensing- Visual 80 72 89 85 59 

96 Visual 75 70 85 78 65 

97 Sensing 70 65 78 70 68 

98 Sensing 81 78 70 78 71 

99 Sensing 69 70 70 67 73 

100 Balanced 68 50 80 73 70 

 

Table 4.16.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

 df Sig. (2-tailed) 

       p-value 

Students with matched 

styles 22 74.23 8.86 
 

 

48 

 
          .541* 

 
Students with 

mismatched styles 28 72.64 9.18 

   *Not significant at α =.05 

 

Table 4.16.1 shows the Group and T-statistics results for Table 4.16, where out of 50 

there are 22(44%) matched cases while 28(56%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 74.23 while mean 

achievement score of students with mismatched styles is 72.64. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.54>0.05) at α =0.05. 
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Table 4.17: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Chemistry, Hazara University 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher51 Teacher52 Teacher53 Teacher54 Teacher55 

Visual Visual Concrete Visual Visual 

101 Visual 63 74 68 65 71 

102 Balanced 70 83 72 81 70 

103 Verbal 67 80 75 65 72 

104 Active 72 73 68 55 67 

105 Balanced 67 71 73 71 71 

106 Visual 76 80 60 80 84 

107 Active-

Sequential 
80 76 68 80 80 

108 Visual 78 82 73 80 73 

109 Visual 70 85 72 81 66 

110 Sensing 62 74 77 77 45 

Table 4.17.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

p-value 

Students with matched 

styles 27 74.59 6.19  
 48 

 
.032* 

 
Students with 

mismatched styles 23 69.96 8.59 

*Significant at α =.05 

 

Table 4.17.1 shows the Group and T-statistics results for Table 4.17, where out of 50 

there are 27(54%) matched cases while 23(46%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 74.59 while mean 

achievement score of students with mismatched styles is 69.96. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.032<0.05) at α =0.05. 
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Table 4.18: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Botany, Hazara University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher56 Teacher57 Teacher58 Teacher59 Teacher60 

Visual Visual Concrete Visual Visual 

111 Visual 86 62 86 87 86 

112 Balanced 65 83 90 82 84 

113 Reflective-

Visual 
65 74 75 60 58 

114 Active-Verbal-

Global 
91 71 89 83 85 

115 Verbal 77 83 78 80 70 

116 Sequential 80 77 74 77 65 

117 Balanced 81 54 90 86 75 

118 Global 71 84 73 71 57 

119 Sequential 68 73 85 80 87 

120 Global 74 84 84 60 60 

Table 4.18.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N             Mean 

achievement score 

     Std. 

Deviation 

 df Sig. (2-tailed) 

         p-value 

Students with  

matched styles 33 77.70 10.43  
 48 

 
          .200* 

 
Students with 

mismatched styles 17 73.88 8.52 

*Not significant at α =.05 

Table 4.18.1 shows the Group and T-statistics results for Table 4.18, where out of 50 

there are 33(66%) matched cases while 17(34%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 77.70 while mean 

achievement score of students with mismatched styles is 73.88. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.200>.05) at α =0.05. 
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Table 4.19: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Physics, Abdul Wali Khan University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher61 Teacher62 Teacher63 Teacher64 Teacher65 

Sequential Sequential Visual-Sequential Passive Sequential 

121 Visual 60 70 85 78 70 

122 Active 66 72 76 58 78 

123 Balanced 80 77 77 78 85 

124 Balanced 70 73 70 74 75 

125 Balanced 76 70 75 78 65 

126 Balanced 81 78 71 75 78 

127 Active 54 75 70 78 60 

128 Visual 68 75 81 70 55 

129 Active 72 77 68 75 58 

130 Sensing 70 65 76 55 68 

 

Table 4.19.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

           p-value 

Students with matched 

styles 22 76.00 4.96  
 48 

 

          .000* 

 
Students with 

mismatched styles 28 68.46 7.64 

*Significant at α =.05 

 

Table 4.19.1 shows the Group and T-statistics results for Table 4.19, where out of 50 

there are 22(44%) matched cases while 28(56%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 76.00 while mean 

achievement score of students with mismatched styles is 68.46. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.000<0.05) at α =0.05. 
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Table 4.20: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Mathematics, Abdul Wali Khan University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher66 Teacher67 Teacher68 Teacher69 Teacher70 

Abstract Passive Verbal Visual Sequential 

131 Intuitive-

Sequential 
66 70 65 78 82 

132 Reflective 58 80 62 68 78 

133 Intuitive -Visual 82 75 78 85 81 

134 Verbal 77 70 70 74 76 

135 Active 60 70 68 73 78 

136 Intuitive 78 80 82 75 80 

137 Sequential 65 78 71 72 78 

138 Visual 70 76 80 75 77 

139 Active 76 78 70 80 75 

140 Global 71 65 60 78 78 

Table 4.20.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

           p-value 

Students with matched 

styles 9 78.67 5.59  
 48 

 

          .018* 

 
Students with 

mismatched styles 41 73.07 6.31 

*Significant at α =.05 

 

Table 4.20.1 shows the Group and T-statistics results for Table 4.20, where out of 50 

there are 9(18%) matched cases while 41(82%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 78.67 while mean 

achievement score of students with mismatched styles is 73.07. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.018<0.05) at α =0.05. 
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Table 4.21: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Chemistry, Abdul Wali Khan University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher71 Teacher72 Teacher73 Teacher74 Teacher75 

Sequential Concrete Sequential Abstract Abstract 

141 Sensing-Active 67 68 71 63 75 

142 Global 69 73 77 58 76 

143 Intuitive 70 67 55 76 80 

144 Sensing-Active 69 80 76 78 65 

145 Sensing 71 83 70 60 63 

146 Reflective 68 75 78 69 78 

147 Visual 58 64 76 70 80 

148 Sensing 65 72 78 58 74 

149 Sequential 82 75 60 78 77 

150 Visual 54 68 60 68 70 

Table 4.21.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

           p-value 

Students with matched 

styles 8 75.13 7.99  
 48 

 
          .044* 

 
Students with 

mismatched styles 
42 69.38 7.06 

*Significant at α =.05 

 

Table 4.21.1 shows the Group and T-statistics results for Table 4.21, where out of 50 

there are 8(16%) matched cases while 42(84%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 75.13 while mean 

achievement score of students with mismatched styles is 69.38. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.044<0.05) at α =0.05. 
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Table 4.22: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Botany, Abdul Wali Khan University 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher76 Teacher77 Teacher78 Teacher79 Teacher80 

Visual Visual-Active Global Verbal Balanced 

151 Global 68 72 78 70 80 

152 Intuitive-

Visual-Global 
86 80 90 82 88 

153 Balanced 83 88 78 80 84 

154 Balanced 92 78 81 75 80 

155 Global 67 72 80 61 83 

156 Visual 90 80 74 70 77 

157 Visual-Active 83 86 78 70 70 

158 Active 80 85 65 68 73 

159 Intuitive-Visual 82 88 77 70 90 

160 Reflective-

Intuitive 
70 74 75 66 80 

Table 4.22.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean achievement 

score 

Std. 

Deviation 

 df Sig. (2-tailed) 

     p-value 

Students with matched 

styles 27 81.92 5.33  
 48 

 

     .000* 

 
Students with 

mismatched styles 23 73.26 6.98 

*Significant at α =.05 

Table 4.22.1 shows the Group and T-statistics results for Table 4.22, where out of 50 

there are 27(54%) matched cases while 23(46%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 81.92 while mean 

achievement score of students with mismatched styles is 73.26. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.000<0.05) at α =0.05. 
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Table 4.23: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Physics, Kohat University of Science and Technology 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher81 Teacher82 Teacher83 Teacher84 Teacher85 

Active-Verbal Passive Verbal-Passive Abstract Verbal 

161 Intuitive 80 82 65 70 72 

162 Intuitive 81 82 75 70 75 

163 Visual 50 60 75 82 72 

164 Balanced 70 81 78 75 78 

165 Active-Sensing-

Visual 
80 78 72 65 81 

166 Balanced 70 72 80 75 65 

167 Balanced 70 60 66 80 70 

168 Balanced 70 66 75 77 68 

169 Global 80 82 75 70 55 

170 Sequential 68 70 75 80 69 

Table 4.23.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

*Not significant at  α =.05 

Table 4.23.1 shows the Group and T-statistics results for Table 4.23, where out of 50 

there are 23(46%) matched cases while 27(54%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 72.43 while mean 

achievement score of students with mismatched styles is 73.00. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.786>0.05) at α =0.05. 

 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df      Sig. (2-tailed) 

           p-value 

Students with matched 

styles 23 72.43 5.65  
 48 

 

           0.786* 

 
Students with 

mismatched styles 27 73.00 8.45 



                            

 69 

Table 4.24: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Mathematics, Kohat University of Science and Technology 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher86 Teacher87 Teacher88 Teacher89 Teacher90 

Global Active Global Abstract Verbal 

171 Global 91 80 58 70 67 

172 Intuitive 70 42 54 60 50 

173 Visual 70 40 58 50 67 

174 Sequential 72 54 70 70 54 

175 Balanced 70 40 54 70 72 

176 Sequential 55 40 60 54 53 

177 Balanced 77 57 77 83 72 

178 Visual 72 35 56 54 38 

179 Reflective 80 67 70 70 62 

180 Intuitive- Visual 62 40 40 63 67 

Table 4.24.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

     p-value 

Students with matched 

styles 14 67.43 13.13  
 48 

 

          .033* 

 
Students with 

mismatched styles 36 58.69 12.46 

*Significant at α =.05 

 

Table 4.24.1 shows the Group and T-statistics results for Table 4.24, where out of 50 

there are 14(28%) matched cases while 36(72%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 67.43 while mean 

achievement score of students with mismatched styles is 58.69. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.033<0.05) at α =0.05. 
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Table 4.25: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Chemistry, Kohat University of Science and Technology 

 

Student Learning Style 
Teacher’s teaching style and students’ scores in percentages 

Teacher91 Teacher92 Teacher93 Teacher94 Teacher95 

Abstract Sequential Visual Global Abstract 

181 Balanced 82 71 54 69 64 

182 Intuitive 85 76 52 66 60 

183 Reflective-

Global 

89 85 68 83 81 

184 Reflective 82 60 43 58 60 

185 Balanced 71 55 37 53 55 

186 Global 76 60 70 70 61 

187 Balanced 87 67 45 80 85 

188 Verbal 86 59 51 58 75 

189 Global 86 80 82 76 86 

190 Balanced 78 67 53 68 75 

Table 4.25.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

       p-value 

Students with matched 

styles 5 74.80 10.18 
 

 48 
 

          .289* 

 
Students with 

mismatched styles 45 68.13 13.43 

*Not significant at α =.05 

Table 4.25.1 shows the Group and T-statistics results for Table 4.25, where out of 50 

there are 5(10%) matched cases while 45(90%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 74.80 while mean 

achievement score of students with mismatched styles is 68.13. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.289>0.05) at α =0.05. 
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Table 4.26: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic achievement mean scores in Department of 

Botany, Kohat University of Science and Technology 

 

Student Learning Style 

Teacher’s teaching style and students’ scores in percentages 

Teacher96 Teacher97 Teacher98 Teacher99 Teacher100 
Abstract-

Verbal 

Abstract Abstract-

Sequential 

Global Passive 

191 Intuitive 95 85 80 70 75 

192 Reflective- 

Verbal 

85 70 75 65 60 

193 Intuitive 90 91 85 70 70 

194 Balanced 70 75 85 90 85 

195 Balanced 81 90 65 75 76 

196 Verbal 96 80 78 65 70 

197 Intuitive- 

Global 

85 76 65 70 90 

198 Reflective 80 70 75 65 60 

199 Intuitive- 

Global 

85 70 90 85 75 

200 Verbal 80 70 85 80 75 

Table 4.26.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

           p-value 

Students with matched 

styles 29 79.72 9.89 
 

 48 
 

          .024* 

 
Students with 

mismatched styles 21 73.95 6.56 

*Significant at α =.05 

Table 4.26.1 shows the Group and T-statistics results for Table 4.26, where out of 50 

there are 29(58%) matched cases while 21(42%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 79.72 while mean 

achievement score of students with mismatched styles is 73.95. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.024<0.05) at α =0.05. 
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Table 4.27: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Physics, University of Science and Technology Bannu 

 

Student Learning Style 
Teacher’s teaching style and students’ scores in percentages 

Teacher101 Teacher102 Teacher103 Teacher104 Teacher105 

Active-Sequential Visual Abstract Visual Passive 

201 Visual 72 84 68 80 75 

202 Active 78 65 70 74 66 

203 Intuitive 70 76 88 73 77 

204 Sequential 90 75 68 74 80 

205 Visual 85 82 71 76 68 

206 Intuitive 77 74 83 70 76 

207 Active-

Sequential 
85 73 65 78 75 

208 Sensing 70 72 68 55 72 

209 Visual 80 87 58 76 75 

210 Intuitive 74 70 85 72 78 

Table 4.27.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

 df      Sig. (2-tailed) 

           p-value 

Students with matched 

styles 11 76.55 6.49  
 48 

 

            .083* 

 
Students with 

mismatched styles 39 72.69 6.34 

*Not significant at α =.05 

Table 4.27.1 shows the Group and T-statistics results for Table 4.27, where out of 50 

there are 11(22%) matched cases while 39(78%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 76.55 while mean 

achievement score of students with mismatched styles is 72.69. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.084>0.05) at α =0.05. 
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Table 4.28: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Mathematics, University of Science and Technology Bannu  

 

Student Learning Style 
Teacher’s teaching style and students’ scores in percentages 

Teacher106 Teacher107 Teacher108 Teacher109 Teacher110 

Abstract Passive Sequential Verbal Abstract 

211 Sequential 74 68 69 70 65 

212 Active-Global 72 77 80 65 74 

213 Reflective 77 80 73 67 70 

214 Reflective 83 76 80 71 70 

215 Sequential 56 70 73 78 64 

216 Verbal 57 74 66 81 70 

217 Intuitive-

Sequential 
78 75 70 73 78 

218 Balanced 75 80 65 78 84 

219 Global 67 76 77 60 72 

220 Intuitive 74 76 68 75 75 

 

Table 4.28.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N          Mean 

achievement score 

Std. 

Deviation 

 df Sig. (2-tailed) 

           p-value 

Students with matched 

styles 15 75.73 5.02091  
 48 

 

          .015* 

 
Students with 

mismatched styles 35 71.14 6.24096 

*Significant at α =.05 

 

Table 4.28.1 shows the Group and T-statistics results for Table 4.28, where out of 50 

there are 15(30%) matched cases while 35(70%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 75.73 while mean 

achievement score of students with mismatched styles is 71.14. T-test results for 

independent samples shows that difference between means is statistically significant 

(p=0.15<0.05) at α =0.05. 
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Table 4.29: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic achievement mean scores in Department of 

Chemistry, University of Science and Technology Bannu 

 

Student Learning Style 
Teacher’s teaching style and students’ scores in percentages 

Teacher111 Teacher112 Teacher113 Teacher114 Teacher115 

Visual Concrete Global Visual Passive 

221 Active-Verbal 70 78 65 73 75 

222 Sensing 65 72 68 70 76 

223 Visual 74 76 78 83 77 

224 Global 70 80 76 68 70 

225 Sensing 75 71 56 77 72 

226 Intuitive 77 68 70 74 75 

227 Balanced 76 80 78 77 84 

228 Visual 70 77 78 75 80 

229 Visual 80 70 75 66 73 

230 Reflective- 

Visual 
65 74 67 78 75 

Table 4.29.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df    Sig. (2-tailed) 

        p-value 

Students with 

matched styles 17 75.29 
5.30  

 48 

 

        .094* 

 
Students with 

mismatched styles 33 72.64 
5.16 

         *Not significant at α =.05 

 

Table 4.29.1 shows the Group and T-statistics results for Table 4.29, where out of 50 

there are 17(34%) matched cases while 33(66%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 75.29 while mean 

achievement score of students with mismatched styles is 72.64. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.094>0.05) at α =0.05. 
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Table 4.30: Learning Styles of Students, Teaching Style of Teachers and 

Students’ Academic Achievement mean scores in Department of 

Botany, University of Science and Technology Bannu 

 

Student Learning Style 
Teacher’s teaching style and students’ scores in percentages 

Teacher116 Teacher117 Teacher118 Teacher119 Teacher120 

Concrete Visual-Active Global Verbal Concrete 

231 Sensing 84 72 70 70 62 

232 Visual 77 78 76 74 68 

233 Sensing 75 70 77 75 76 

234 Visual 72 74 72 73 74 

235 Reflective 75 67 74 70 70 

236 Visual 68 65 66 77 68 

237 Sensing 77 73 80 76 80 

238 Verbal 70 70 72 68 73 

239 Active 73 73 72 65 72 

240 Visual 72 78 74 66 60 

Table 4.30.1: Matching/Mismatching of teaching-learning styles and Students’ 

academic achievement; Group and T-statistics results 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

         p-value 

Students with matched 

styles 11 73.64 
6.37  

 48 

 

              0.273* 

 
Students with 

mismatched styles 39 71.87 4.10 

   * Not significant at α=.05 

 

Table 4.30.1 shows the Group and T-statistics results for Table 4.30, where out of 50 

there are 11(22%) matched cases while 39(78%) mismatched cases. Moreover, the 

mean achievement score of students with matched styles is 73.64 while mean 

achievement score of students with mismatched styles is 71.87. T-test results for 

independent samples shows that difference between means is statistically not 

significant (p=0.273>0.05) at α=0.05. 
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Table 4.31: T-Test for matched and mismatched groups of students of Physics 

in terms of their academic achievement                        
 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

          p-value 

Students with matched 

styles 111 73.98 
6.89  

298 

 

          0.001* 

 
Students with 

mismatched styles 189 70.71 
8.34 

   * Significant at α=.05 

Table 4.31 shows that the mean achievement score of the matched group of students 

is 73.98 while that of mismatched group is 70.71 and p=0.001<.05, so therefore the 

null hypothesis that there is no significant difference between the mean achievement 

score of matched and mismatched group in the subjects of Physics, is rejected and the 

research hypothesis is accepted. It is, therefore, concluded that academic achievement 

of students with matched styles is significantly higher than the students with 

mismatched styles in the subjects of Physics. 

Table 4.32: T-Test for matched and mismatched groups of students of 

Chemistry in terms of their academic achievement  

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

         p-value 

Students with matched 

styles 120 75.18 
10.08  

 98 

 

              0.001* 

 
Students with 

mismatched styles 180 70.76 
9.23 

   *Significant at α=.05 

Table 4.32 shows that the mean achievement score of the matched group of students 

is 75.81 while that of mismatched group is 70.76 and p=0.001<.05, so therefore the 

null hypothesis that there is no significant difference between the mean achievement 

score of matched and mismatched group in the subjects of Chemistry, is rejected and 

the research hypothesis is accepted. It is, therefore, concluded that academic 

achievement of students with matched styles is significantly higher than the students 

with mismatched styles in the subjects of Chemistry. 
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Table 4.33: T-Test for matched and mismatched groups of students of 

Mathematics in terms of their academic achievement 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

          p-value 

Students with matched 

styles 115 76.93 
9.22 

 

 

298 

 

           0.000* 

 
Students with 

mismatched styles 185 70.60 
12.78 

   *Significant at α=.05 

Table 4.33 shows that the mean achievement score of the matched group of students 

is 76.93 while that of mismatched group is 70.60 and p=0.000<.05, so therefore the 

null hypothesis that there is no significant difference between the mean achievement 

score of matched and mismatched group in the subject of Mathematics, is rejected and 

the research hypothesis is accepted. It is, therefore, concluded that academic 

achievement of students with matched styles is significantly higher than the students 

with mismatched styles in the subjects of Mathematics. 

Table 4.34: T-Test for matched and mismatched groups of students of Botany in 

terms of their academic achievement 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

          p-value 

Students with matched 

styles 167 76.46 
10.80 

 

 

298 

 

              0.000* 

 
Students with 

mismatched styles 
133 70.03 10.61 

   * Significant at α=.05 

Table 4.34 shows that the mean achievement score of the matched group of students 

is 76.46 while that of mismatched group is 70.03 and p=0.000<.05, so the null 

hypothesis that there is no significant difference between the mean achievement score 

of matched and mismatched groups in the subject of Botany, is rejected and the 

research hypothesis is accepted. It is, therefore, concluded that academic achievement 

of students with matched styles is significantly higher than the students with 

mismatched styles in the subjects of Botany. 
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Table 4.35:  T-Test for matched and mismatched groups of all the students in all 

four disciplines in terms of their academic achievement 

 

Teaching Style N Mean 

achievement score 

Std. 

Deviation 

  df      Sig. (2-tailed) 

            p-value 

Students with matched 

styles 513 75.73 
9.583 

 1198 

          

           0.000* 

 
Students with 

mismatched styles 687 70.56 10.336 

   *Significant at α=.05 

 

 

Figure 4.7: Percentage of matched and mismatched cases 

Table 4.35 and Figure 4.7 show that the mean achievement score of the matched 

group of students is 75.73 while that of mismatched group is 70.56 and p=0.000<.05, 

so the null hypothesis that there is no significant difference between the mean 

achievement score of matched and mismatched groups, is rejected and the research 

hypothesis is accepted. It is, therefore, concluded that academic achievement of 

students with matched styles is significantly higher than the students with mismatched 

styles. 

Mismatch 
57% 

Match 
43% 
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CHAPTER-FIVE 

FINDINGS, CONCLUSION, DISCUSSION AND 

RECOMMENDATIONS 

5.1 Findings 

On the basis of data analysis, following were the findings drawn from the study 

1. Overall analysis of learning styles data revealed that 65.42% of students had 

single learning styles, 16.25% had balanced styles while 18.33% students had 

combination of styles. 

2. Among single styles, the most dominant learning style was Visual style used 

by 17.50% of students followed by Sensing style with 9.58% students and 

Intuitive style with 7.92% students. 

3. Among combination of learning styles, Visual-Active was the most dominant 

learning style used by 20.45% students followed by Sensing-Visual, 

Reflective-Visual, Active-Sequential, Sensing-Active, Intuitive-Visual and 

Intuitive-Sequential learning styles used by 9.09% students each. 

4. Among other single learning styles mostly used by students were Active 

(6.67%), Global (6.67%), Sequential (6.25%), Reflective (5.42%) and Verbal 

(5.42%) learning styles. 

5. Gender-wise analysis of learning styles revealed that Visual style was the most 

dominant learning style for both the male students (16.96%) and female 

students (18.845%). In the same way, Balanced style was the second most 

used learning style for both the genders.  

6. It was also found that 88% of male students and 12% of female students were 

using combination of learning styles. 
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7. It was also found that the percentage of male students was very high as 

compare to the female students for some learning styles like global, 

Reflective, Intuitive and Active. 

8. Data analysis showed that the percentage of students using combinations of 

styles was very low for both genders but in case of female students, it was 

nominal. 

9. From data analysis it became clear that likewise students, most of the teachers 

(27.50%) had Visual style as their most dominant teaching style followed by 

Abstract (9.17%) and Sequential (9.17%) teaching styles. 

10. Other dominant teaching styles of teachers were Passive (8.33%), Verbal 

(6.67%), Global (6.67%) and Balanced (6.67%).  

11. Gender-wise data analysis for teachers revealed that Visual was the most 

dominant teaching style for both the male teachers (28.41%) and female 

teachers (25%). 

12. Data analysis also showed that for male teachers, the second most dominant 

teaching style was Passive style (10.23%) while for female teachers that was 

Global style (15.62%). 

13. It was also found that 77.27% of male teachers and 81.25% of female teachers 

were using single teaching styles while 15.91% male teachers and 12.50% 

female teachers were using combinations of teaching styles. Additionally, 

6.82% of male teachers and 6.25% of female teachers had Balanced teaching 

styles. 

14. Teaching style data analysis in terms of age revealed that Visual teaching style 

was the most dominant style for all age groups of teachers except for (41-50) 

where Passive was the most dominant teaching style followed by Visual style. 
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15. For other teaching styles, there were minor differences among teaching styles 

of teachers regarding their age groups. 

16. It was also noted that majority of teachers (40.00%) using Visual teaching 

style were in the (21-30 years) of age group, followed by age group (31-40 

years) with (30.23%) and (above 50 years) of age group with (18.75%) 

teachers. 

17. Data analysis of teaching styles related to teaching experience showed that 

Visual teaching style was the most dominant style across all teaching 

experience groups with (45.45%) for (1-10 years), (27.03%) for (11-20 years), 

(15.15%) for (21-30 years) and (17.65%) for (above 30 years). 

18. It was also found that other eminent teaching styles used by teachers were 

Concrete, Abstract and Sequential for experience groups (1-10 years) and (11-

20 years) while Abstract, Passive and Global teaching styles were mostly 

being used by teachers with teaching experience (21-30 years) and (above 30 

years). 

19. Data analyses revealed that among 1200 cases, 513 (42.75%) were matched 

cases where teachers‘ teaching styles matched students‘ learning styles while 

687 (57.25%) were mismatched cases where teachers‘ teaching styles did not 

match students learning styles. 

20. In University of Peshawar, among a total of 200 cases, 92 (46%) were 

matched cases while 108 (54%) were mismatched cases. 

21. In Abdul Wali Khan University, 34 (17%) were matched cases and 166 (83%) 

were mismatched cases. 

22. For Kohat University of Science and Technology, there were 71 (35.5%) 

matched cases while 129 (74.5%) were mismatched cases. 
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23. In Bannu University of Science and Technology, there were 54 (27%) 

matched cases while 146 (73%) were mismatched cases. 

24. In University of Malakand, there were 102 (51%) matched cases while 98 

(49%) were mismatched cases. 

25. In Hazara University, there were 112 (56%) matched cases while 88 (44%) 

were mismatched cases. 

26. Discipline-wise analysis showed that among all six departments of Physics 

with 300 cases, there were 111 (37%) matched cases whereas 189 (63%) were 

mismatched cases. 

27. In Mathematics, there were 115 (33.33%) matched cases while 185 (66.67%) 

were mismatched cases. 

28. In Chemistry, there were 120 (40%) matched cases while 180 (60%) were 

mismatched cases. 

29. In Botany, there were 167 (55.67%) matched cases while 133 (44.33%) were 

mismatched cases. 

30. Overall analysis showed that the mean score of students, whose learning styles 

were matching their teachers teaching styles, was 75.73 with standard 

deviation 9.583 while the mean score of mismatched students was 70.56 with 

standard deviation 10.366. T-test showed a significant difference (0.00 at 

p<.05) between the mean scores of the two groups. 

31. Data analysis of University of Peshawar showed that mean score of matched 

students was 77.71 (SD=7.11) while mean score of mismatched students was 

75.21 (SD=8.74). T-test result for the two groups showed a significant 

difference of 0.026 at p<0.05.  

32. In Abdul Wali Khan University, the mean score of matched students was 
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78.68 with standard deviation 6.197 while mean score of mismatched students 

was 70.98 with standard deviation 7.186. T-test showed a significant 

difference (0.00 at p<.05) between the mean scores of the two groups. 

33. In Kohat University of Science and Technology, the mean score of matched 

students was 74.59 with standard deviation 10.48 while mean score of 

mismatched students was 67.46 with standard deviation 12.68. T-test showed 

a significant difference (0.00 at p<.05) between the mean scores of the two 

groups. 

34. In Bannu University of Science and Technology, the mean score of matched 

students was 75.33 with standard deviation 5.63 while mean score of 

mismatched students was 72.09 with standard deviation 5.51. T-test showed a 

significant difference (0.00 at p<.05) between the mean scores of the two 

groups. 

35. In University of Malakand, the mean score of matched students was 72.94 

with standard deviation 14.17 while mean score of mismatched students was 

66.55 with standard deviation 15.54. T-test showed a significant difference 

(0.03 at p<.05) between the mean scores of the two groups. 

36. In Hazara University, the mean score of matched students was 75.53 with 

standard deviation 8.26 while mean score of mismatched students was 71.51 

with standard deviation 8.16. T-test showed a significant difference (0.01 at 

p<.05) between the mean scores of the two groups. 

37. In Physics, the mean score of matched students was 73.98 (SD=6.8) while 

mean score of mismatched students was 70.70 (SD=8.34). T-test revealed a 

significant difference of 0.001 at p<.05 between the mean scores of the two 

groups. 

38. In Mathematics, the mean score of matched students was 76.93 (SD=9.22) 
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while mean score of mismatched students was 70.60 (SD=12.78). T-test 

revealed a significant difference of 0.00 at p<.05 between the mean scores of 

the two groups. 

39. In Chemistry, the mean score of matched students was 75.18 (SD=10.08) 

while mean score of mismatched students was 70.76 (SD=9.23). T-test 

revealed a significant difference of 0.00 at p<.05 between the mean scores of 

the two groups. 

40. In Botany, the mean score of matched students was 76.46 (SD=10.81) while 

mean score of mismatched students was 70.03 (SD=10.61). T-test revealed a 

significant difference of 0.00 at p<.05 between the mean scores of the two 

groups. 

5.2 Conclusion 

In light of the findings based on data analysis, the following conclusions were drawn 

from this study. 

Research findings revealed that Visual learning style was the most dominant learning 

style used by majority of students irrespective of their gender, subject and university. 

Additionally Balanced learning style was the second most preferred learning style for 

both the male and female students. Apart from Visual learning style, Active, Global, 

Sequential, Reflective and Verbal learning styles were among other single learning 

styles preferred by students in almost equal proportions. Research findings suggested 

that the proportion of students having combination of learning styles was very low for 

both the genders but in case of female students it was nominal. 

 Likewise students, teachers had also Visual style as their most dominant teaching 

style irrespective of their gender, age, subject and university. Findings of the study 

suggested that after Visual style, the Abstract, Sequential and Passive were the most 
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preferred teaching styles used by most of the teachers. Research findings revealed by  

gender-wise analysis showed that for male teachers, Passive while for female 

teachers, Global teaching style was the second most dominant teaching style.   

For all age groups the most dominant teaching style was Visual style but for the age 

group (41-50 years) it was Passive along with Visual as the second most dominant 

teaching style. For other teaching styles, there were minor differences among teaching 

styles of teachers regarding their age groups. In terms of teaching experience of 

teachers, Visual style proved to be the most dominant teaching style for all groups of 

teaching experience likewise other cases. In addition, Concrete, Abstract and 

Sequential learning style were among other dominant teaching styles for teaching 

experience groups (1-10 years) and (11-20 years) while Abstract, Passive and Global 

teaching styles for (21-30 years) and (above 30 years). 

Over all analysis of data regarding matching-mismatching of teaching-learning styles 

revealed that the percentage of students with mismatched styles was higher than 

percentage of students with matched styles. In some universities, this difference in 

percentage of matched and mismatched cases was very large like Abdul Wali Khan 

University, Bannu University of Science and Technology and   Kohat University of 

Science and Technology while in some universities this difference was very nominal 

and almost these cases were equally distributed like University of Malakand and 

Hazara University. However, in only one university the percentage of matched 

students was a bit higher than mismatched students. Discipline-wise analysis showed 

that in Physics, Chemistry and Mathematics there were about one third matched cases 

while two third mismatched cases in contrast to Botany where matched and 

mismatched cases were approximately equally distributed. 

Most importantly, from over all data analysis it was concluded that there was a 

significant difference between the mean scores of matched students and mismatched 
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students; and that the mean score of matched students was significantly higher than 

the mean score of mismatched students. Moreover, it was true for all departments, 

universities and subjects. This, in turn, provides us with the empirical evidence that 

matching-mismatching of teaching-learning styles had, indeed, an effect on academic 

achievement of students; and that students with matched styles, academically, 

performed better than students with mismatched styles.  Apart from over all analysis, 

individual analysis of disciplines and universities suggested similar results of 

significance and it was concluded that there was a significant difference between the 

mean scores of matched and mismatched students across all four disciplines i.e. 

physics, mathematics, chemistry and botany; and all six universities included in the 

study. 

5.3 Discussion 

The findings of this study are in line with the findings of various other researchers 

(Zenhui, 2001; Tamimi & Shuib, 2009; Felder and Silverman, 1998), who came up 

with similar results in their studies where majority of learners were reporting Visual 

style as their most dominant learning style. Zenhui (2001) added that Visual learning 

style was popular among most of the Korean, Japanese and Chinese Students. 

Similarly a study conducted by Moallem (2007) revealed findings similar to this study 

who also found that percentage of students with Visual style was the highest. The 

findings of this study show that males were more intuitive while females were more 

sensors as similar to the findings of Alumran (2008) where the sample also comprised 

university students. However the study conducted by Letele (2011) is not consistent 

with the findings of this study where sensing style was reported to be the most 

dominant learning style used by majority of the students. Both genders in this study 

preferred Visual learning style which is consistent with the findings of Coate and 

Lehman (2005).  
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The findings of this study are also different from that of Lee (2009) who found active 

learning style as the most used style by the students along with visual and sensing 

style. These similarities and discrepancies in the findings of these studies might be the 

differences in factors like culture, environmental conditions, fields of study, levels of 

education and teaching methods used by the teachers.  

As evident from this and other research studies that most of the students prefer Visual, 

Sensing and Active learning styles while the teachers‘ preferred way of teaching in 

universities is mostly lecture method which results in mismatching of styles between 

teachers and students.  

The most important conclusion of the study that matching-mismatching of teaching-

learning style do affect the academic achievement of students positively, is in 

complete agreement with the findings of the studies conducted by Letele et al. (2011), 

Dasari (2006), Ford and Chen (2001), Fazarro, D. E., Pannkuk, T., Pavelock, D., & 

Hubbard, D. (2009),  Charkins, O‘Toole, Raines (1978)  and Wetzel (1985), and 

Honigsfeld & Dunn, (2006) . As findings of this study revealed that matching of 

teaching-learning styles had a positive and mismatching a negative impact on 

academic achievements of students, is well supported by Felder and Brent (2005). In 

contrast, the study conducted by Spoon and Schell gave contrary result where 

mismatched students outperformed the matched students. Similar results were also 

reported by Scerba (1979), Ruhnau (2006) and Campbell (1989) where matching of 

teaching-learning styles had no or very small impact on students‘ performance. The 

findings of this study is also inconsistent with the study of Spoon and Schell (1998) 

who reported in their study that academic performance of incongruent students was 

better than that of congruent students in adult basic skills classes.  One possible cause 

of these contrasting results may be the factors like culture, environment, prior 

experiences, students‘ effort, disciplines, history and other physical and psychological 

factors related to students and teachers. Among other possible causes for these 
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contrasting results might include various learning and teaching style instruments, 

research methods and samples.  However, one thing is evident that matching of 

teaching and learning styles results in greater satisfaction, motivation and self-

efficacy on both the part of students and teachers (Felder and Brent, 2005; Larken-

Hein,2000; Peacock,2001).  

5.4 Recommendations 

In light of these findings and conclusions, following are some of the   

recommendations  

 As evident from conclusions that majority of teachers and students were using 

Visual style so institutional administration should provide teachers with AV 

aids and other teaching materials so that they may be able to fully utilize these 

resources to address all issues in classrooms regarding learners‘ learning 

styles. 

  Educational practitioners, policy-makers and curriculum designers may revise 

course contents, academic programs and other training programs keeping 

learning style of students in view. 

 Teachers are recommended to consider learning styles of students during 

teaching learning process in classrooms to accommodate all the students with 

various learning styles to develop a peaceful, conducive and harmonious 

environment for learning. 

 School administration and teachers may form classroom sections and students‘ 

groups on the basis of students‘ learning styles and those teachers may be 

assigned to those sections and groups of students where teachers‘ teaching 

style match students‘ learning style to enhance students‘ motivation, 

satisfaction and academic achievement. 
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 One major issue with our educational institutes is the lack of electronic 

resources like internet and computer technology which are very essential in 

modern day education to present and elaborate concepts related to science 

with ease and good effect especially with students having sensing, visual and 

Active learning styles to fully accommodate and compensate these students. It 

is, therefore, strongly recommended that such sort of resource may be made 

available in our educational institutes. Moreover, the teachers, instructors and 

other assisting staff may be trained in the use of ICT (Information and 

Communication Technology) to equip them with all essential skills and 

techniques to take full benefits of these resources.  

 In order to make teachers and students aware of their teaching and learning 

styles, educational institutes may pursue styles awareness programs by 

promoting research culture regarding teaching-learning styles. They may 

invite distinguished educationists by conducting seminars and symposiums to 

highlight the importance of teaching learning styles in teaching-learning 

process. 

 More research is needed related to matching-mismatching of teaching learning 

styles with other samples and methods across various educational levels and 

disciplines to refine findings related to the present study by applying other 

research methods like co-relational, experimental and case-studies and to 

advance recommendations more convincingly. 

 Government is recommended to take initiative to search out further empirical 

evidences by funding various organizations and agencies across the country to 

conduct extensive researches related to the concept of teaching-learning styles.  

 As evident from findings of this study, majority of students and teachers prefer 

concrete, practical and utility based content and material, it is therefore 
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suggested that curriculum developers and course organizers may include more 

diagrams, figures, graphs, extensive examples and activities along with 

abstract, conceptual, factual and theoretical information to cater for the needs 

and aspirations of all the teachers and students. 

 Additionally, teachers may not solely rely on only one single method but 

rather apply various methods and techniques to cope with all sorts of contents; 

and to accommodate and compensate all kinds of students in the class. 

 For students it is recommended that they may work for to identify their 

preferences, discrepancies, shortcomings, limitations and potentials; and share 

it with their teachers so that they may be able to address all the issues and 

problems regarding their learning.  
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APPENDIX-A 

ANNEXURE-I 

Subject: Request for formal permission of using FSILS 

Richard Felder 

To Me 

Apr 3, 2014 at 7:19 PM 

Dear Mr. Khan, 

You are welcome to use the Index of Learning Styles in your doctoral research. 

Sincerely, 

Richard M. Felder 

Hoechst Celanese Professor Emeritus of Chemical Engineering 

North Carolina State University 

www.ncsu.edu/effective_teaching 

 

ANNEXURE-II 

Mr. Khan 

I have received your request for using a teacher style questionnaire that I have 

developed based on Felder and Silverman's theory of teaching styles. In this regard, I 

hereby grant you permission to use this questionnaire solely for academic purposes. 

I hope that your study will bring a significant contribution to the body of knowledge 

and a massive transformation to the area/population you have targeted. 

Best Regards 

Moeketsi Letele (Principal Lecturer) 

Limkokwing University of Creative Technology 

P.O. Box 8971 Maseru, Lesotho 

Tel: (00266) 22315767 
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APPENDIX-C 

Index of Learning Styles 

Name of Student:                                                               Gender: Male/Female  

Name of University and Academic Program: 

 

Please answer all questions and circle either ‗a‘ or ‗b‘ for questions 1 to 44. If both ‗a‘ and ‗b‘ 

applies to you, select the most frequent. 

1.    I understand something better after I  

      a)  try it out.  

      b)  think it through.  

2.    I would rather be considered  

      a)  realistic.  

      b)  innovative.  

3.    When I think about what I did yesterday, I am most likely to get  

      a)  a picture.  

      b)  words.  

4.    I tend to  

      a)  understand details of a subject but may be fuzzy about its overall structure.  

      b)  understand the overall structure but may be fuzzy about details.  

5.    When I am learning something new, it helps me to  

      a)  talk about it.  

      b)  think about it.  

6.    If I were a teacher, I would rather teach a course  

      a)  that deals with facts and real life situations.  

      b)  that deals with ideas and theories.  

7.    I prefer to get new information in  

      a)  pictures, diagrams, graphs, or maps.  

      b)  written directions or verbal information.  

8.    Once I understand  

      a)  all the parts, I understand the whole thing.  

      b)  the whole thing, I see how the parts fit.  



                            

 100 

9.    In a study group working on difficult material, I am more likely to  

      a) jump in and contribute ideas.  

      b)  sit back and listen.  

10.   I find it easier  

      a)  to learn facts.  

      b)  to learn concepts. 

11.  In a book with lots of pictures and charts, I am likely to  

      a)  look over the pictures and charts carefully.  

      b)  focus on the written text.  

12. When I solve math problems  

      a)  I usually work my way to the solutions one step at a time.  

      b)  I often just see the solutions but then have to struggle to figure out the steps to get to 

them.  

13.  In classes I have taken  

      a)  I have usually gotten to know many of the students.  

      b)  I have rarely gotten to know many of the students.  

14.  In reading nonfiction, I prefer  

      a)  something that teaches me new facts or tells me how to do something.  

      b)  something that gives me new ideas to think about.  

15.  I like teachers  

      a)  who put a lot of diagrams on the board.  

      b)  who spend a lot of time explaining.  

16. When I‘m analyzing a story or a novel  

      a)  I think of the incidents and try to put them together to figure out the themes.  

      b)  I just know what the themes are when I finish reading and then I have to go back and 

find the incidents that demonstrate them.  

17. When I start a homework problem, I am more likely to  

      a)  start working on the solution immediately.  

      b)  try to fully understand the problem first.  

18.  I prefer the idea of  

a)  certainty.  

b)  theory.  
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19.  I remember best  

a)  what I see.   

b)  what I hear.  

20.  It is more important to me that an instructor  

a)  lay out the material in clear sequential steps.  

b)  give me an overall picture and relate the material to other subjects.  

21.  I prefer to study  

a)  in a study group.  

b)  alone.  

22.  I am more likely to be considered  

a)  careful about the details of my work.  

b)  creative about how to do my work.  

23. When I get directions to a new place, I prefer  

a)  a map.  

b)  written instructions.  

24.  I learn  

a)  at a fairly regular pace. If I study hard, I‘ll ―get it.‖  

b)  in fits and starts. I‘ll be totally confused and then suddenly it all ―clicks.‖ 

25.  I would rather first  

a)  try things out.  

b)  think about how I‘m going to do it.  

26.  When I am reading for enjoyment, I like writers to  

a)  clearly say what they mean.  

b)  say things in creative, interesting ways.  

27.  When I see a diagram or sketch in class, I am most likely to remember  

a)  the picture.  

b)  what the instructor said about it.  

28.  When considering a body of information, I am more likely to  

a)  focus on details and miss the big picture.  

b)  try to understand the big picture before getting into the details.  

29.  I more easily remember  

a)  something I have done.  

b)  something I have thought a lot about.  



                            

 102 

30.  When I have to perform a task, I prefer to  

a)  master one way of doing it.  

b)  come up with new ways of doing it.  

31.  When someone is showing me data, I prefer  

a)  charts or graphs.  

b)  text summarizing the results.  

32.  When writing a paper, I am more likely to  

a)  work on (think about or write) the beginning of the paper and progress forward.  

b)  work on (think about or write) different parts of the paper and then order them.  

33.  When I have to work on a group project, I first want to  

a)  have ―group brainstorming‖ where everyone contributes ideas.  

b)  brainstorm individually and then come together as a group to compare ideas.  

34.  I consider it higher praise to call someone  

a)  sensible.  

b)  imaginative.  

35.  When I meet people at a party, I am more likely to remember  

a)  what they looked like.  

b)  what they said about themselves.  

36.  When I am learning a new subject, I prefer to  

a)  stay focused on that subject, learning as much about it as I can.  

b)  try to make connections between that subject and related subjects.  

37.  I am more likely to be considered  

a)  outgoing.  

b)  reserved.  

38.  I prefer courses that emphasize  

a)  concrete material (facts, data).  

b)  abstract material (concepts, theories). 

39.  For entertainment, I would rather  

a)  watch television.  

b)  read a book.  
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40.  Some teachers start their lectures with an outline of what they will cover. Such outlines 

are  

a)  somewhat helpful to me.  

b)  very helpful to me.  

41.  The idea of doing homework in groups, with one grade for the entire group,  

a)  appeals to me.  

b)  does not appeal to me.  

42.  When I am doing long calculations,  

a)  I tend to repeat all my steps and check my work carefully.  

b)  I find checking my work tiresome and have to force myself to do it.  

43.  I tend to picture places I have been  

a)  easily and fairly accurately.  

b)  with difficulty and without much detail.  

44.  When solving problems in a group, I would be more likely to  

a)  think of the steps in the solution process.  

b)  think of possible consequences or applications of the solution in a wide range of 

areas.  
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APPENDIX-D 

Teaching Style Instrument 

 

 

Name of the Teacher:                                                               Gender: Male/Female 

 

Age (in years):                                                                           Teaching Experience: 

 

 

Please answer all questions and circle either ‗a‘ or ‗b‘ for questions 1 to 44. If both ‗a‘ and ‗b‘ 

applies to you, select the most frequent.  

 

 1.  In my class, it is important that learners acquire  

     a) facts  

     b) concepts 

  

 2. To reinforce learners‘ understanding, I prefer to   

     a) demonstrate procedures using examples.  

     b) provide extra resources through use of textual reading materials and diagrams. 

  

 3. I plan my lessons in a way that  

     a) provides real-life learning tasks and activities.  

     b) Incorporates enough flexibility in learning activities and assignments to allow                                            

creativity. 

  

4. To emphasize a concept, I provide  

     a) concrete and real-world examples.  

     b) material such as diagrams and summaries, which reinforce fundamental understanding 

  

5. In my class, I motivate learners to learn by  

     a) encouraging and applauding answers that relate to real-life situations.  

     b) encouraging and applauding creative solutions, even incorrect ones. 

  

6. In solving a problem or performing a task,  

     a) I provide very clear guidelines with examples of how it can be done. 

     b) I often show how various principles and concepts can be used.  

 

7. I prefer to teach a subject that  

     a) provides illustrations of empirical experimentation and observation of surroundings.  

     b) provides illustrations of generalization, logical reasoning, and pattern recognition.  

 

8. When solving a problem, I encourage learners to  

     a) master one way of doing it.  

     b) come up with new ways of doing it.  

 

9. I expect learners to write assignments  

     a) in a clear, simple way.  

     b) in creative, interesting ways.  
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10. Activities in my class encourage learners to  

     a) pay attention to detail and remembering content.  

     b) develop their own ideas about content.  

 

11. My teaching methods and activities  

     a) do not allow for individual and group work  

     b) allow for individual and group work.  

 

12. I mostly prefer to describe a concept through  

     a) a picture  

     b) words.  

 

13. To teach difficult material, I prefer to use  

     a) pictures, diagrams, graphs, or maps.  

     b) written or verbal information.  

 

14. In group work, I ask learners to  

     a) draw diagrams and make models that illustrate a concept.  

     b) exchange ideas verbally and write a report.  

 

15. I frequently give learners assignment that engage them in  

     a) collecting material, drawing charts or making models.  

     b) writing or verbal presentations.  

 

16. When I teach my class, I would be most likely to  

     a) use visuals to reinforce understanding.  

     b) spend more time talking and writing notes.  

 

17. When using a textbook, I normally ask learners to  

     a) pay more attention to pictures and diagrams.  

     b) concentrate more on the written content and discuss it.  

 

18. In my class, I normally  

     a) provide notes in a form of charts, maps and images.  

     b) provide elaborated written or auditory notes and explanations.  

 

19. When setting tests, I usually include questions that require  

     a) use of diagrams and graphs to describe a concept.  

     b) use of explanations and verbal information. 

 

20. My teaching methods mainly include  

     a) demonstrations, experiments and visuals.  

     b) writing notes and verbal explanations.  

 

21. At the end of a lesson, I usually  

     a) draw a chart or diagram that summarizes the content.  

     b) relate a list of the items in the content verbally.  

 

22. I feel comfortable to teach in  

     a) demonstrations, experiments, and visuals.  

     b) lecturing and group discussions.  
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23. When solving a problem, I usually encourage learners to  

     a) try it out in a less possible time.  

     b) take time to think it through first.  

 

24. In my class,  

     a) I provide activities that encourage learners to be actively involved in learning.  

     b) lecturing is a significant part of how I teach.  

 

25. I present my lessons such that  

     a) small group activities are given priority to help learners to develop critical thinking.  

     b) there is little activity because there is more content to be covered in the subject.  

 

26. In class I mostly engage myself in  

     a) providing individual and group activities.  

     b) writing notes and giving explanations.  

 

27. During the lessons, I provide time intervals for learners to  

     a) form small group discuss the material.  

     b) think about what they have been taught.  

 

28. On homework assignments, I usually encourage learners to  

     a) cooperate and help one another.  

     b) do the work individually.  

 

29. When I assign group work, I expect learners to  

     a) have a group discussion where everyone contributes ideas.  

     b) think alone and then come together to compare ideas.  

 

30. When I am teaching, I would  

     a) ask and invite questions at certain time intervals to ensure learners‘ participation.  

     b) expect learners to listen attentively and memorize facts.  

 

31. In class, I provide  

     a) team self-assessment to promote collaboration.  

     b) self-assessment to self-evaluate their own understanding.  

 

32. I usually give learners  

     a) a certain time-frame to complete projects/assignments.  

     b) opportunities to set their own pace for completing their work.  

 

33. It is wise to 

     a) allow learners to make decisions on how and when to do their projects.  

     b) decide on everything that has to do with learning.  

34. I always aim to  

     a) provide learners with a detailed and step-by-step procedure for complete each task.  

     b) provide learners with conceptual sequence for completing tasks.  

 

35. When I teach my class, I would be most likely to  

     a) give learners a specific way of solving a problem.  

     b) allow learners to develop their own problem-solving process.  

 

36. I teach my subject such that I  

     a) focus on that subject alone.  

     b) relate the subject to other similar subjects.  
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37. I begin my lessons by  

     a) specifying the order in which the content will be presented.  

     b) providing an overview of the content to be taught.  

 

38. When writing tests, I encourage learners to  

     a) answer the first question and progress forward.  

     b) answer questions in any order they prefer.  

 

39. I teach difficult concept by  

     a) first describing its parts, and then showing how the parts form the concept.  

     b) showing the connections between the concepts and other concepts.  

 

40. When studying with diagrams, I normally ask learners to  

     a) pay attention to the small details of that make up the whole diagram.  

     b) pay attention to the whole diagram and the details later.  

 

41. When solving problems, I would normally encourage learners to  

     a) think of the steps to solve the problem.  

     b) think of possible ways that can be used to solve the problem.  

 

42. I teach to ensure that learners  

     a) develop skills of combining parts to form a whole (analyzing).  

     b) develop skills of breaking the whole to smaller parts (synthesizing).  

 

43. In my class, I  

     a) emphasize the need to master one way of solving a problem.  

     b) encourage learners to apply different approaches to solving a problem.  

 

44. After marking assignments, I  

     a) provide specific feedback for each step of the assignment.  

     b) provide overall feedback for the assignment. 
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APPENDIX-E 

ILS Scoring Sheet 

1. Put ―1‖s in the appropriate spaces in the table below (e.g. if you answered ―a‖ to 

Question 3, put a ―1‖ in Column A by Question 3). 

2. Total the columns and write the totals in the indicated spaces. 

3. For each of the four scales, subtract the smaller total from the larger one. Write the 

difference (1 to 11) and the letter (a or b) for which the total was larger on the bottom 

line. 

For example, if under ―ACT/REF‖ you had 4 ―a‖ and 7 ―b‖ responses, you would 

write ―3b‖ on the bottom line under that heading.. 

4. On the next page, mark ―X‖s above your scores on each of the four scales. 

 

ACT/REF  SNS/INT  VIS/VRB  SEQ/GLO 

Q a b  Q a b  Q a b  Q a b 

1 ___ ___  2 ___ ___  3 ___ ___  4 ___ ___ 

5 ___ ___  6 ___ ___  7 ___ ___  8 ___ ___ 

9 ___ ___  10 ___ ___  11 ___ ___  12 ___ ___ 

13 ___ ___  14 ___ ___  15 ___ ___  16 ___ ___ 

17 ___ ___  18 ___ ___  19 ___ ___  20 ___ ___ 

21 ___ ___  22 ___ ___  23 ___ ___  24 ___ ___ 

25 ___ ___  26 ___ ___  27 ___ ___  28 ___ ___ 

29 ___ ___  30 ___ ___  31 ___ ___  32 ___ ___ 

33 ___ ___  34 ___ ___  35 ___ ___  36 ___ ___ 

37 ___ ___  38 ___ ___  39 ___ ___  40 ___ ___ 

41 ___ ___  42 ___ ___  43 ___ ___  44 ___ ___ 

Total (sum X’s 

in each column)    

ACT/REF  SNS/INT  VIS/VRB  SEQ/GLO 
a b  a b  a b  a b 

___ ___  ___ ___  ___ ___  ___ ___ 

(Larger – 

Smaller) + 

Letter of 

Larger (see 

below*) 

   

*Example: If you totaled 3 for a and 8 for b, you would enter 5b in the space below. 

Transfer your scores to the ILS report form by placing X‘s at the appropriate locations 

on the four scales. 
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APPENDIX-F 

ILS REPORT FORM 

ACT______________________________________________________REF 

           1 1 a  9 a  7 a  5 a  3 a  1 a  1 b  3 b  5 b  7 b  9 b  1 1 b  

SEN________________________________________________________INT 

        1 1 a  9 a  7 a  5 a  3 a  1 a  1 b  3 b  5 b  7 b  9 b  1 1 b  

VIS________________________________________________________VRB 

        1 1 a  9 a  7 a  5 a  3 a  1 a  1 b  3 b  5 b  7 b  9 b  1 1 b  

SEQ_______________________________________________________GLO 

        1 1 a  9 a  7 a  5 a  3 a  1 a  1 b  3 b  5 b  7 b  9 b  1 1 b  

 

If your score on a scale is 1-3, you are fairly well balanced on the two dimensions of 

that scale. 

If your score on a scale is 5 or 7, you have a moderate preference for one dimension 

of the scale and will learn more easily in a teaching environment which favors that 

dimension. 

If your score on a scale is 9 or 11, you have a very strong preference for one 

dimension of the scale. You may have real difficulty learning in an environment 

which does not support that preference. See ―Learning Styles and Strategies‖ by 

Richard Felder and Barbara Soloman for explanations of your preferences on the 

individual scales. 

 


