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ABSTRACT 

Differentiated instruction is a part of the education process today, and it is a time-consuming 

process used to attempt to reach more students and increase their learning and education.  There 

is currently little empirical research dedicated to measuring the academic effects of differentiated 

instruction in the classroom.  This research examined differentiated instruction in the form of 

learning styles (audio and visual) combined with personality types in an attempt to determine if 

there is a measurable significant effect on the academic achievement of students based on their 

own personality types and different applied learning styles in the classroom. No statistically 

significant differences were found between different personality types and instruction types. 

 Keywords: differentiated instruction, learning styles, Myers-Briggs personality types, 

introvert, learning methods 
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CHAPTER ONE: INTRODUCTION 

Overview 

Learning methods have been used in various forms in an attempt to reach students in 

academic settings for decades.  There is little research to support the idea that increased 

academic achievement is realized by using differentiated learning methods.  This research 

examined differentiated learning methods in conjunction with personality types to determine if 

there is an interaction and a potential way to use learning methods to achieve higher academic 

achievement. 

Background 

Differentiated instruction in the form of different learning methods is a trend in many 

educational settings that is used to attempt to increase the learning occurring in the classroom.  It 

is used in grade school from the time students start in kindergarten (Al Otaiba, et al., 2011).  

These ideas are being taught in teacher education classes (De Neve, Devos, & Tuytens, 2014) 

and teacher in-service instruction (Dee, 2011).  There is little research to indicate that the idea of 

differentiated instruction actually helps increase test scores and learning in the classroom.   

Historical Overview 

Differentiated instruction has been successful for increasing learning in a few narrow 

instances.  Deaf students who had difficulty learning using traditional methods were taught using 

differentiated instruction and technology (Shepherd & Alpert, 2015).  This research showed that 

students who were unable to learn with traditional methods were able to learn more by 

integrating differentiated instruction into their learning schedule.  For this research, the 

differentiated instruction primarily involved adding computers and technology to the learning 
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process.  This method may have worked well because the students were pre-selected as students 

who were not already learning effectively by using traditional learning methods. 

Darrow (2015) found differentiated instruction to be successful in music education.  In 

this research, the students were also disabled students who were not learning successfully using 

traditional learning methods.  Researchers worked with students here who had no arms or legs 

and practiced learning music with computer applications.  The students composed music that was 

performed by the high school orchestra, allowing the student to participate in the orchestra in a 

significantly different way from the typical high school student.  This showed that a very limited 

application of differentiated instruction can be successful when used on a narrow, targeted 

section of students that is not already successfully learning using traditional learning methods.  It 

also showed that the applications of differentiated instruction can be very different from 

traditional expectations.  When differentiated instruction includes different focus and different 

tasks with different goals, it can be applied effectively to help include more students in the 

process of learning. 

When asked, students will show an individual preference for a specific learning style 

(Ali, 2011).  This research showed that students have a way that they would prefer to learn, and 

that research simply backs up common sense: nearly anyone who is asked would say that they 

have a preference for simple learning styles like audio (hearing) or visual (seeing) learning and 

teaching methods.  This research was completed not to determine if the styles are effective or 

not, but was instead done to help students understand how they learn individually and help them 

continue to learn using those methods.  In other words, this research showed that students can 

actually take any teaching method and effectively adapt it to their preferred learning style to 

ensure that they are learning. 
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Reiner and Willingham (2010) have suggested that learning styles are actually a myth 

and that students will find ways to learn despite the different methods that are used to teach 

them.  Their research indicated that the measures of effectiveness in learning are more a factor of 

the motivations and backgrounds of the students than the way the information is presented to the 

students.  Their research indicated that students do learn differently, but it is simply impossible 

for a teacher of any number of students to adjust their learning methods in a way that would be 

effective for students to learn more effectively. 

The Myers-Briggs Personality Type Indicator (MBTI) was developed in 1962 by Myers 

(1962).  This work was an extension of the work of Jung (1921) that suggested that individuals 

have different parts of their personality that affects how they see and view the world.  This work 

suggested that individuals could be categorized into different groups and that individuals who 

were members of those groups would have similar characteristics and views on the world.  The 

MBTI has been used in various studies since that time, including screening for jobs and attempts 

to predict future actions of individuals.  This examination is a questionnaire that attempts to 

divide people into one of 16 different types. 

The personality types have been used to determine how individuals will relate to one 

another in personal relationships (Honeycutt & Keaton, 2012), and even to determine how 

individuals will perceive commercial offers (Walczak & Borkan, 2016).  Personality types have 

been related to professional career positions (Cohen, Ornoy, & Keren, 2013), showing a direct 

correlation between measured personality types and personal selection of professional careers.  

These types have also been used to compare and relate different types of adult learning 

experiences (Daisley, 2011). 

Society at Large Discussion 
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Differentiated instruction today is implemented and taught in teacher education programs 

as an effective way to reach students with educational ideas (Dee, 2011).  These teachers are 

taught that differentiated instruction can be used when teaching all groups of students because 

the more the instruction can be differentiated, the more chances that different students will have 

a chance to learn that subject or topic.  Some schools even have entire departments and 

individuals who are responsible for ensuring that differentiated instruction is included in all 

classrooms and by all teachers (Cha & Ahn, 2014). 

The effects of differentiated instruction are being studied in middle school (Little, 

McCoach, & Reis, 2014), elementary school (Chien, 2015), and kindergarten (Al Otaiba, et al., 

2011).  The results of these studies show that differentiated instruction can be implemented in 

different settings and by different people.  Research does show that differentiated instruction can 

get students more engaged in classes (Kizas, 2016), but there is little current research showing 

the direct educational benefits of differentiated instruction in the classroom. 

Rogowsky, Calhoun, and Tallal (2014) completed research attempting to match students’ 

preferred learning styles and teaching methods.  They found that there was no statistical 

significant influence on educational learning based on learning styles, even when the students 

were taught using the methods they preferred.  Additional research has attempted to develop a 

mesh of different learning styles in an effort to increase education and learning (Andres & Akan, 

2015).  This research found that there may be significance to teaching using a blend of different 

learning methods, similar to what many teachers do in the classroom today. 

Research has also shown that interacting with different types of teaching methods may 

show preferences from the point of view of the student.  Johnson and Cooke (2014) showed that 

students preferred to include audio feedback when receiving grades from an online class.  This 
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research did not show any concrete educational increases in performance, but did show that the 

type of method used could influence the perceptions of the students. 

The MBTI has been used to research and help determine how different fields of study 

tend to attract certain different MBTI personality types (Cohen, Ornoy, & Keren, 2013).  These 

same personality types help show how a person views and interacts with the world, so it makes 

logical sense that people with similar views on the world around them would tend to gravitate to 

similar positions and similar career aspirations.  Some careers work with MBTI tests to attempt 

to screen out different MBTI types that might not fit with that career. 

These different personality types have been compared to personal preferences in learning 

styles (Conti & McNeil, 2011).  This research showed that while personality types might lead 

toward showing a person’s learning strategies and might describe how a person can learn, there 

is no direct relationship between the MBTI and personal learning style types.  These personality 

types can describe how a person learns, but does not appear to limit them from learning using 

other methods. 

Conceptual Framework 

Differentiated instruction has continued to expand and be used in teaching applications 

because it simply makes sense to individuals.  Each individual is different and nearly every 

teacher wants to reach every individual.  If a teacher believes that by adding a few different types 

of instruction that they will reach more students, then they will work to add that instruction in the 

hopes of reaching more students. 

Learning styles are also apparently logical.  When an individual is asked if they have a 

preferred way to learn and be presented with new material, many people will indicate a clear 

preference.  As seen by the various research outlined here, there is no research-based evidence to 
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to suggest that these learning styles are required, or that the support higher academic success.  

Instead, it appears that individuals manage to learn whether they are presented with their 

preferred method of learning or not. 

The MBTI describes how an individual sees and interacts with the world around them.  

This personality type can describe a person and how they work.  If the MBTI can be combined 

with specific learning methods, regardless of the individual’s preferred learning style, there may 

be an effective way to reach more students that can be applied in a uniform manner to maximize 

teacher time and effort in a way that helps increase learning. 

Problem Statement 

The problem is that while research suggests that differentiated instruction should be 

integrated into the classroom and into the philosophy of teaching for all teachers (Benjamin, 

2006), there is little quantitative research showing the practical effects and results of 

differentiated instruction and the interaction with personality types.  Reiner and Willingham 

(2010) suggest that there is no current research that shows there is an academic benefit to 

differentiated instruction in the form of learning styles.  Proponents of the integration of 

differentiated instruction back up their suggestions with ideas, but little academic research 

supports the idea that differentiated instruction can effectively increase educational ability for all 

students. 

Learning styles can indicate how students will perceive different types of learning and 

feedback based on that learning (Cavanaugh & Song, 2014).  This research shows how different 

people will perceive the feedback and how students with different learning styles prefer different 

types of feedback, but it does not show how these different learning style preferences can lead to 

different outcomes in education and educational ability.  These different learning styles can even 
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be applied to students’ preferences in sporting activities (Braakhuis, Williams, Fusco, Hueglin, & 

Popple, 2015), but there is no clear evidence in that research to indicate there is any increases in 

educational learning or ability. 

Myers-Briggs personality types have been used to help predict different strategies that 

students use to learn in the classroom (Ginevra, Nota, Heppner, Heppner, & Soresi, 2014).  

These types can also be related to teachers and the methods that different teachers use when 

instructing students (Zafarghandi, Salehi, & Sabet, 2016).  The Myers-Briggs personality type 

has been in use since 1962 (Myers, 1962), yet it is still used in current studies and more is being 

learned about how those internal personality types of individuals affect how they interact with 

the world around them.  It may be easier for certain individual personality types to learn using 

methods that help them see and understand the world around them. 

Purpose Statement 

The purpose of this study was to determine if specific applications of differentiated 

instruction can be applied to different personality types resulting in a measurable increase in 

learning.  For this study, the types of learning methods to be used for the differentiated 

instruction will be two common and unique learning methods: audio and visual.  Some students 

will indicate that they have a preference for one of the learning methods over the other.  This 

research attempts to combine those different teaching methods in an experimental environment 

and then combine those teaching methods with personality types, using just the 

introvert/extrovert scale on the MBTI test.  This study attempts to measure how students perform 

in the different teaching environments.  The study also attempts to examine if there is any 

difference between introverts and extroverts (according to MBTI) academic scores.  The study 
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also looks to see if there is any interaction between the personality types, teaching methods, and 

academic scores.   

For this study, the post-experiment test score is the dependent variable; the learning 

method used and the student’s personality type are independent variables; and the pre-

experiment test score is the covariate.  The population for this study includes all the high school 

students at a private Christian high school, which includes grades nine through twelve. 

Significance of the Study 

Knowing your own personality style can help understand how you learn (Alecu, 2011).  

Identifying preferred learning styles can also help a person know where they have strengths and 

weaknesses in problem-solving strategies (Metallidou & Platsidou, 2007).  Combining these two 

strategies and thought processes may help an individual understand how they are able to learn 

new ideas and topics.  Armed with this information, and individual may be able to determine 

which methods to use on their own, outside formal learning settings, to most effectively make 

use of their own time when attempting to learn a new concept. 

Personality types have also been closely related to careers in teaching (Wong & Zhang, 

2014).  The MBTI personality type has also been related to differences in evaluations and 

perceptions of teaching and the classroom (Bell, et al., 2011).  Research has also been completed 

to determine how to effectively reach both introverts and extroverts in the classroom 

environment (Martin E. L., 2014). 

Differentiated instruction can be time-consuming to promote and effectively use in the 

classroom (Cha & Ahn, 2014).  If differentiated instruction is not effectively increasing the 

educational process and resulting in educated students, is this a wise use of the time for the 

teacher and the administration? This study proposes to add additional information to the field in 
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the area of differentiated instruction as it relates to specific types of teaching and to specific 

types of student personalities. 

Research Questions 

RQ1: Do the academic scores on Biblical knowledge tests for high school students differ for 

those who receive visual-only teaching and those who receive audio-only teaching? 

RQ2: Do the academic scores on Biblical knowledge tests for high school students differ for 

students with introverted and extroverted personality types? 

RQ3: Do the academic scores on Biblical knowledge tests for introverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

RQ4: Do the academic scores on Biblical knowledge tests for extraverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

Definitions 

1. MBTI - Myers-Brigs Personality Type Indicator.  This is a classification of a 

personality type developed by Myers (1962) and based on Jung’s (1921) personality 

classifications. 

2. Learning Styles - These are proposed different styles that individual use in training 

their mind to learn and understand new ideas (Lauria, 2010). 

3. Differentiated Instruction - This is the theory that individual students will learn in 

different ways and therefore different types of teaching and instruction should be used 

in order to reach as many students as possible (Scigliano & Hipsky, 2010). 

4. Introverts – These are individuals who have a tendency towards inward flowing of 

energy, who learns and focuses more on the self than on others (Jung, 1921). 
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5. Extroverts – There are individuals who have a tendency towards outward flowing of 

energy, who learns and focuses more on others and things around them than 

themselves (Jung, 1921). 
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

 In the field of education there has been much discussion around the idea of differentiated 

instruction and teaching to different types of students.  This literature review will be limited to 

including works published on the subjects of differentiated instruction, learning styles, and 

personality types from the years 2006 to 2016 and will only be concerned with scholarly 

publications including journals and conference proceedings both in print and on-line. 

Theoretical Framework 

Learning Styles 

Learning styles are simply a preference that a person will state in relation to how they 

prefer to receive new information (Hatami, 2013).  Each individual may indicate a preference for 

the way that they prefer to learn new information.  People often indicate a preference for one 

type, such as audio, visual, or even kinesthetic.  Even when people do not make a specific 

indication, that preference can often be observed by looking for different phrases like, “I can 

only learn directions when I take the trip.” These different preferred learning styles can be 

addressed in the classroom by using differentiated instruction, an attempt to teach different ways 

to different students in order to reach more students effectively with the instructional material. 

The most common type of learning style identified for business students is visual learning 

(Shoemaker & Kelly, 2015).  Middleton (2016) suggests that audio interfaces are required for 

learning and will substantially increase the learning and study environment for students.  

Fleming and Mills (1992) suggest that the most common learning styles are visual, auditory, 

kinesthetic, and read/write.  The most commonly used of these different types of learning styles 

in education today are audio and visual (Cuevas, 2016). 
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A wide variety of individual learning styles can be expected in any given classroom 

(Gyanchandani, 2013; Obralic & Akbarov, 2012).  Some students will have a preference for a 

learning style in certain majors, but other students with different learning styles are clearly 

present in standard classrooms (Obralic & Akbarov, 2012).  This research also showed that the 

entire range of preferred learning styles is likely to be encountered in any given classroom. 

Theories of Differentiated Instruction 

 Researchers have suggested there are different ways that can increase the use of 

differentiated instruction using tools such as Internet blogs (Colombo & Colombo, 2007).  This 

is an example of the different ways that promoters of differentiated instruction have attempted to 

apply differentiated instruction in the classroom.  Using these different types of instruction has 

not provided any measurable increased in learning.  While the researchers suggested that the 

Internet could be used as a way to increase differentiated instruction, they did not include any 

evidence that the increase in differentiated instruction would result in increased test scores or 

increased learning outcomes. 

Parsons, Dodman, and Burrowbridge (2013) suggest that differentiated instruction will 

work if the ideas and concepts are expanded beyond just lesson planning.  This example also 

looks at new and different ways to implement differentiated instruction.  The researchers propose 

that because differentiated instruction is not fully implemented in all aspects of the classroom 

and classroom preparation, the differentiated instruction is not working as well as it could be 

working.  This research is not supported with any evidence of how the increased use of 

differentiated instruction will increase the learning outcomes of the students.  This research 

simply focuses on the expansion of the idea of differentiated instruction. 
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 Research also suggests that differentiated instruction may help students with different 

backgrounds succeed in the classroom (Logan, 2008).  While this research does suggest that 

differentiated instruction can make a different in some instances, this research is very narrowly 

defined and does not appear to be applicable to larger population groups.  These backgrounds of 

the students may have an effect on the personality types and personality preferences of the 

students, but there is no clear relationship between the two in this research. 

 The implementation of differentiated instruction varies by teacher, school, and physical 

area.  Some university instructors are integrating differentiated instruction in their classrooms, 

while others are not (Williams-Black, Bailey, & Coleman Lawson, 2010).  Some of these 

instructors appear to believe the differentiated instruction is helping create a better classroom 

environment, but there is no clear evidence of an increase in learning or learning outcomes in 

these classrooms.  There is also no evidence that the university classrooms in this research that 

do not use differentiated instruction have any different learning outcomes when compared to 

those who do use differentiated instruction. 

 Benjamin (2006) suggests that differentiated instruction is not working simply because it 

is not being used and emphasized enough.  This research suggests that differentiated instruction 

should be used in more classrooms and should be integrated into curriculum and teacher 

education courses.  With a more complete integration there is potential for a greater effect but 

there is still no direct evidence that even a complete integration will have any direct, measurable 

effect on the student learning and learning outcomes at any level of education. 

Myers-Briggs Personality Type Indicator 

 The original ideas of the concept of personality type can be traced back to the works of 

Jung (1921).  These theories were further refined by Myers (1962) to define the Myers-Briggs 
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type indicator (MBTI) personality measure.  The first indicator of this type is the index EI type, 

indicating a preference between extraversion and introversion.  In general, the preference 

towards extraversion is related to external thinking and processing of thoughts, ideas, and 

interactions with others.  The person with a preference for extraversion often prefers speaking 

out loud to thinking quietly.  The introversion preference relates to thinking, processing, and 

interactions that generally occur internally, or nonverbally, for the individual.  The person with a 

preference towards introversion often prefers thinking quietly to outward, verbal interaction with 

other individuals. 

Related Literature 

Learning Styles 

Scigliano and Hipsky (2010) suggest that differentiated instruction and learning styles 

can be confusing and expansive, but it can be applied more narrowly to make it more effective 

and useful.  There are large volumes of information that have been written suggesting 

differentiated instruction and describing ways that differentiated instruction can be applied in the 

classroom.  Implementing differentiated instruction in the classroom can be expensive and time-

consuming.  There is little research that has been done to determine how effective this type of 

instruction can be in the classroom and whether it actually increases the educational outcomes or 

experiences. 

 Preferences.  Teachers can indicate a preferred learning style and a preferred teaching 

style.  There is no relationship between learning styles of teachers and students and learning 

outcomes (Berry & Settle, 2011).  When the teachers used their own preferred learning styles 

with students who had the same preferred learning styles, it was expected that there would be 
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increased learning.  This research indicates there was no measurable increase in the learning or 

learning outcomes when these methods and combinations were applied in any combination. 

Pashler, McDaniel, Rohrer, and Bjork explain that while students will always express a 

preference to a specific learning style, there is little evidence to indicate that these preferences 

can be related to successful learning outcomes (2009).  This is an area where what appears to be 

common sense cannot be backed up with concrete research.  While nearly every person can 

clearly state the way that they would prefer to learn, that does not appear to matter in the 

educational process when considering academic outcomes.  Students appear to learn the new 

material at the same rate as other students in the classroom, no matter what method they indicate 

they prefer to be used for teaching them or what method is actually used. 

In an attempt to more accurately measure learning styles, learning style scales have been 

developed that can accurately measure learning styles for individuals (Abdollahimohammad & 

Ja'afar, 2014).  These studies show that the idea of the learning style is concrete and measurable 

for each individual: individuals can show a clear preference for specific different styles of 

learning.  Research by Ali (2011) has indicated that when students have a preferred learning 

style, they are capable of learning how to use other, different learning styles despite their 

preference. 

Research has shown that student demographics have a significant influence on preferred 

learning styles (D'Amore, James, & Mitchell, 2012).  For example, female students have been 

shown to have more observational learning skills than males (D'Amore, James, & Mitchell, 

2012).  Engineering students strongly prefer visual learning styles over audio learning styles 

(Hill, Tomkinson, Hiley, & Dobson, 2016).  When demographics are combined with disciplinary 

backgrounds, there are further correlations between learning styles and learning style preferences 
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(Hill, Tomkinson, Hiley, & Dobson, 2016).  For example, engineering students are noted to have 

significantly different learning styles than those of social science students (Gyanchandani, 2013).  

Research has not clearly identified if the source of this preference is ingrained in the students and 

their personalities or if the differences are a result of students selecting disciplines based on their 

own preferred learning styles. 

Graduate students show a preference away from group learning styles (Naserieh & Sarab, 

2013).  Graduate students tend to have a different view on education and on learning.  These 

students illustrate a different style of learning, and that can help illuminate a difference in the 

perceptions of learning and how learners who are advanced in their skills view the educational 

process.  This study specifically examined Iranian graduate students who were attempting to 

learn another language, English.  The results showed that a significant number of students had 

preferences for auditory styles, visual styles, kinesthetic styles, and tactile styles; but overall had 

a significantly lower preference for group learning methods.  When adjusted for field of study, 

there were significant differences in preferences with those in technical fields preferring tactile 

methods while those in more social science fields did not have as strong feelings towards tactile 

methods. 

Learning styles of students does not appear to have an effect on the preferred methods of 

receiving instruction using multimedia (Ocepek, Bosnic, Nancovska, & Rugelj, 2013).  By some 

measures of learning styles, multimedia can be considered a single learning style method.  When 

students are presented with this single method of instruction, the students appear to adjust to the 

teaching style and their own preferred learning style does not appear to determine their ability to 

receive the information and instruction. 
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Student perceptions of tools such as audio books can be related to their own preferred 

learning styles (Gray, David, & Liu, 2012).  This is a strong indicator that the student’s learning 

styles can be related to practical applications of delivery methods of teaching.  This also shows 

that the preferred learning style of the student can clearly manifest itself in a personal preference 

of the student, even when the student is unaware of a specific learning style preference. 

 Johnson and Cooke showed that students tend to prefer a mix of different types of 

feedback (2014) despite their preferences of learning style.  This research shows that even when 

a student does have a preferred learning style, they still prefer different types of feedback using 

different styles of delivery.  This suggests that personality types and feedback may not have any 

effect on the way the student learns. 

Audio feedback has been identified as generating more interest and a sense of community 

among online students (Olesova, Richardson, Weasenforth, & Meloni, 2011).  This research 

shows a specific group of students that show a clear preference for a specific type of feedback 

and interaction.  This is a limited group of students and the preference may be related to the 

students who select online studies or even because they feel separated from others and desire the 

audio interaction to generate a greater sense of community.  Audio recording has been shown to 

provide more effective feedback and learning opportunities in some fields, such as literature and 

poetry (Phillips, 2011), but not in others.  The research describes how certain fields are open to 

specific types of feedback and potentially to similar types of instruction.  This is limited by the 

fields represented in this study and may imply that the students that have selected these fields 

have similar preferences for learning styles.  Students have perceived audio feedback as more 

personal, but there were no measurable differences between the comprehension and academic 

measures of audio versus written feedback (Bourgault, Mundy, & Joshua, 2013).  This example 
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illustrates how individuals can have different perceptions of communications related to learning, 

but not have a measurable effect on that learning.  Academic measures and ability appear to be 

independent of method of feedback delivery. 

 Outcomes.  There can be a relationship between Kolb’s learning styles and time spent 

reading in relation to a class, but no relationship between these learning styles and learning 

outcomes or results (Lu, Jia, Gong, & Clark, 2007).  While students can express a preference to a 

specific learning style, this research showed that even when taught using that preference, there 

was no increase in educational outcomes.  Students may enjoy the subject more, and may enjoy 

the educational process when their preferred learning style is used, but that does not translate into 

higher test score, at least in this case. 

 Other research suggests that there is currently no verifiable research that shows that 

teaching different ways to different learning styles will increase learning outcomes in any way 

(Reiner & Willingham, 2010).  The study looked at the different learning styles and attempted to 

find ways to teach to the groups of students using their preferred learning style and combinations 

of learning styles.  The research showed that there was not a clear combination of styles or a way 

of teaching that was specifically more effective than other styles, no matter the stated learning 

style preference of the student. 

Using combinations of learning methods also appears to have little measurable effect on 

the learning outcomes of students (Rogowsky, Calhoun, & Tallal, 2014).  This research 

attempted to see if there were different combinations of learning styles that could be used to help 

students learn.  The students indicated their preferred learning styles and the experiment used 

that learning style and other learning styles in different combinations to see if there were any 

combinations that would allow the learning outcomes to increase.  The result was that there was 
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not an effective way to modify learning styles in relation to student learning preferences to 

increase the learning outcomes. 

There appear to be no clear relationships between learning styles and academic 

achievement (Bhalli, Khan, & Sattar, 2015).  When students learn using their preferred learning 

style, they appear to do well in academic achievement.  When students learn without using their 

preferred learning style, they also appear to do well in academic achievement.  The actual 

learning style used with the students does not appear to affect the ability of the students to learn.  

The research does not attempt to identify why there is no relationship, but does confirm that 

there appears to be no increase in academic performance based entirely on the preferred learning 

style of the individual student. 

Choices.  Learning styles of particular groups of students that have selected a single 

major in college have been shown to be measurably similar (AlQahani & Al-Gahtani, 2014).  

This research has been repeated in different environments, countries, careers, and college majors 

and the studies indicate that there is a clear and measurable relationship between fields of study 

and preferred learning styles.  In some academic disciplines, such as allied health, there is a wide 

variety of learning styles present in the students (Cox, Clutter, Sergakis, & Harris, 2013).  

Successful interior architecture students were found to all have similar learning style preferences 

(Demirkan, 2016).  Emergency medical resident students have been shown to have similar 

learning styles (Fredette, O'Brien, Poole, & Nomura, 2015).  Most general surgery residents have 

also been shown to have similar learning styles (Kim & Gilbert, 2015).  Research has shown that 

students who enrolled in automotive technology classes also all have a similar preferred learning 

style (Threeton, Walter, & Evanoski, 2013).  Undergraduate pharmacy students had a similar 

homogeneity of preferred learning styles (Williams, Brown, & Etherington, 2013).  Social work 
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students also had similar personal learning style preferences (Williams, Brown, & Etherington, 

2013). 

Students with certain learning styles tend to stay in a career that is suited for them, but 

may abandon a career that does not match the most common learning style of others in that 

career (Borracci & Arribalzaga, 2015).  This is a logical extension of the research that shows 

learning styles appear to be related within an academic subject and is significant because the 

students tend to make major life decisions based on these choices.  These learning styles have 

been used to predict the degree to which individuals may be successful in careers that have 

strong preferred learning styles. 

Athletes have a preferred learning style and female athletes tend to have a preferred 

learning style of their own (Braakhuis, Williams, Fusco, Hueglin, & Popple, 2015).  Research 

has suggested that female students have a significantly different measured learning style than 

male students (Buaraphan, 2015).  Other studies have suggested that the gender of a student has 

no effect on the preferred learning style of the student (Negari & Barghi, 2014) and the gender of 

a student does not appear to have an effect on the perceptions of learning styles as well (Radwan, 

2014). 

The preferred learning style of a student can have a measurable effect on the student’s 

academic scores for online courses (Chang, Hung, & Lin, 2015).  This environment is different 

from that of the traditional student.  Using differentiated instruction and different learning styles 

can be difficult in the area of online education, especially when attempting to use different types 

of instruction.  This research shows that the online learning environment may be much more 

applicable to students that have certain learning styles. 
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Proficiency level in a subject may have an influence on the preferred learning style of 

students in that subject (Palabryik, 2014).  This research continues to support the idea that certain 

learning styles tend to congregate together in different subject areas.  When a student is 

interested in the subject and proficient in the subject, that may have an effect of the preferred 

learning style of the individual, or the opposite may be true. 

 Students tend to gravitate towards teachers who have teaching styles similar to their 

preferred learning styles (Franzoni-Velazquez, Cervantes-Perez, & Assar, 2012).  This shows 

that students have a relationship with the preferred learning style and will act in a way to help 

enforce that learning style, but does not indicate any significance in academic outcomes.  This 

may indicate a preference related to the personality of the student.  Teaching and learning styles 

can be clearly identified and matched together (Gilakjani, 2012), if desired.  This research shows 

that these different styles can be clearly categorized and related for analysis.  This idea applies 

both to the teaching styles of teachers and learning styles of the students. 

Personalities and types.  Problem solving ability may be directly related to preferred 

learning styles of students (Hung, Chang, & Lin, 2016) and may be influenced by the selection 

of class and subject.  This research also shows that reliability in determining problem-solving 

technique can be predicted from the preferred learning style of an individual.  This only affects 

the problem-solved skills and methods for problem solving and does not have a clear, significant 

relationship to the academic scores or outcomes for the students. 

There is a relationship between preferred learning style and psychopathic personality 

traits (Moul & Dadds, 2013).  This research shows that the preferred learning style of an 

individual is closely related to other personality traits.  This implies that the preferred learning 

style is more a part of self-identification of an individual, and potentially affected by 
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development of the individual.  These personality traits have not been directly linked to 

academic performance or outcomes in individual learning activities. 

Research has identified different ways to measure learning style in additional to Kolb’s 

methods (Manolis, Burns, Assudani, & Chinta, 2013), and some have suggested that Kolb’s 

styles are not accurate enough to be consistent over time (Petchboonmee, Phonak, & Tiantong, 

2015).  Kolb’s learning styles are often listed as the traditional starting point for defining 

learning styles.  These researchers have shown that there are varieties of different ways to 

attempt to measure the preferred learning styles of individuals.  These different methods show 

that the personality traits are not completely well defined in the literature. 

Students in e-learning classes have shown that their learning style influences their 

perception of e-learning class effectiveness (Mohr, Holtbrugge, & Berg, 2012).  This shows 

another way that learning style can help determine how an individual views the world around 

them.  Individuals in the same class have different perceptions because of the preferred learning 

style of the student and not because of the topic, the subject, or even the grades received in the 

class.  Norel and Laurentiu (2011) showed that there is also a significant difference between the 

learning styles of full-time students and distance-learning students.  From this one understands 

that these learning style differences can appear in ways that influence how a learner prefers to 

receive their education and their training.  Full-time students focus and approach education in a 

different manner than distance-learning students and this can be indicated by the learning style 

preferences of the individuals. 

 When learning a foreign language, students with stronger visual abilities have shown 

slightly stronger academic skills (Chen C.-J. , 2014).  This research shows that the abilities of the 

students may play a significant role in how the students learn.  It also may indicate a correlation 
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between visual ability and preferences for academics.  The research did not measure any possible 

correlation between the student’s indicated preferred learning style and their visual abilities. 

Differentiated Instruction 

 Implementation.  Differentiated instruction has been implemented at different levels at 

different schools (Adebayo & Shumba, 2014).  A trend in education is to attempt to meet the 

needs of a varied and different student body, including students with different cultural 

backgrounds.  This trend has resulted in schools and school districts supporting the idea of 

differentiated instruction, including some that have full-time faculty positions dedicated to 

implementing and improving differentiated instruction (Subban, 2006).  Schools are strongly 

investing in differentiated instruction as a way to reach more students and improve the learning 

experience for all students. 

Effective implementation of differentiated instruction depends on the skills and abilities 

of the general education teacher (Dee, 2011).  Different teachers have different skills and 

backgrounds that they bring to the classroom environment.  These different skills and abilities 

have an effect on the setup and the theme of the classroom.  When the teachers are taught and 

have more effective skills, they are able to more effectively implement differentiated instruction 

in their classroom.  Time is needed for teachers to effectively implement differentiated 

instruction in the classroom (De Neve, Devos, & Tuytens, 2014).  When teachers are not 

provided with additional time to prepare and setup differentiated instruction, their classrooms are 

found to not have effective implementations of differentiated instruction.  This study also 

indicated that when teachers lose time, they tend to move away from differentiated instruction 

and back towards the more traditional style of teaching environment. 
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 Many instances of the use of differentiated instruction have been shown to require 

substantial preparation outside of the classroom (Maeng & Bell, 2015).  This has been one of the 

drawbacks in the implementation of differentiated instruction in the classroom.  This study 

showed how the increased time outside the classroom was needed but could be used to 

effectively implement differentiated instruction.  Without the additional time, the teachers were 

unable to create an environment of differentiated instruction in the classroom. 

 Implementation of differentiated instruction can be hampered by teachers not seeing 

effective use of differentiated instruction in other classrooms (Martin, 2013).  In additional to the 

time requirements for differentiated instruction, some teachers do not see the benefits to 

differentiated instruction.  When teachers were asked to spend the time to create an environment 

of differentiated instruction, teachers who had not seen differentiated instruction were hesitant to 

attempt to create that atmosphere.  This study did not indicate if the hesitation was due to not 

knowing or understanding differentiated instruction or if it was because the teachers did not 

know how to implement it.  The study did show that teachers who saw it in use were able to 

effectively implement differentiated instruction in their own classrooms.  Teachers can 

implement differentiated instruction more effectively when they have been shown models of how 

differentiated instruction can be implemented (Taylor, 2015). 

Not all students appear to be affected at the same rate with differentiated instruction 

(Roy, Guay, & Valois, 2015).  In this research, students that were low achieving showed the 

largest increase, but only for those who received a relatively smaller amount of differentiated 

instruction from the teachers.  This seemed to imply that there is a level of differentiated 

instruction that leads to reduced increases in educational outcome.  With the knowledge that an 

extreme of differentiated instruction is personalized, individual instruction, this research implies 
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there may be a point of diminishing returns for the implementation of differentiated instruction 

with the exception of individualized instruction. 

 Teachers.  Tools have been identified that can help teachers implement differentiated 

instruction in their classrooms (Cha & Ahn, 2014).  This research shows that teachers can 

effectively implement differentiated instruction with the aid of some tools and instruction.  When 

the teachers were provided with the effective tools, they were able to create a classroom 

environment that supported differentiated instruction.  When teachers are introduced to 

differentiated instruction, they are able to effectively implement it in their classrooms (Chien, 

2015). 

 Using differentiated instruction has also been shown to help teachers fill gaps in 

knowledge related to the subject being taught (Salar & Turgut, 2015).  This is an aspect of 

differentiated instruction that does not measure the success with the students.  Instead, there may 

be a more long-term benefit to differentiated instruction for the teachers and not just a short-term 

benefit for the students.  This study showed that instructors would actually learn from 

implementing differentiated instruction because they are forced to teach in different ways, 

exposing gaps in their own education in relation to the subject being taught. 

 Implementing differentiated instruction does increase teachers’ perception of the 

educational process (Sornson, 2015).  This research did not show differences in the educational 

process or in educational outcomes for the students.  It did show that teachers were more 

involved in the instructional process when they implemented differentiated instruction in their 

classrooms.  This seems logical as in order to implement differentiated instruction the teachers 

will have to be more involved and teaching different ways to different students.  The research 

showed the end result was that teachers perceived the educational process was better than 
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without the differentiated instruction.  Care should be taken to ensure that this perception can be 

traced to actual increases in educational outcomes. 

 Different subjects.  Alavinia and Farhady (2012) suggested that differentiated 

instruction may have a significant effect on students when learning vocabulary.  While this is a 

limited application study, it does tend to show that it is possible that differentiated instruction can 

be used to improve learning.  This study showed that when differentiated instruction is applied to 

all students, there are some students that receive benefit from the instruction.  It is not clear from 

this study why some students received a larger educational benefit than others from similar 

differentiated instruction processes. 

Other studies suggest that differentiated instruction can be used to help English language 

learners (Beacher, Artigliere, Patternson, & Spatzer, 2012).  This is another instance where the 

students were in a specific situation with narrow confines.  In most cases the groups of students 

receiving different types of instruction were very small groups, in some cases as small as a single 

student.  Personalized, individualized instruction should not be confused with, nor compared to 

practical differentiated instruction in the classroom. 

Research has shown that differentiated instruction can be effective in multiple-grade 

music classes when teaching to students with different skill levels (Kizas, 2016).  This research 

looked to find ways that the teachers can be more effective when there is a shortage of teachers 

and teachers in very small schools.  The old “one-room schoolhouse” style environment is an 

environment where the idea of differentiated instruction can work well and help the students and 

the teachers with the educational process.  In small schools, differentiated instruction can be 

helpful in allowing teachers to reach a large group of students including groups of students that 

stretch across grades and ability levels (Smit & Humpert, 2012). 
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When students have been presented with choices related to reading and instruction, 

similar to differentiated instruction, there has been success in student achievement (Little, 

McCoach, & Reis, 2014).  This study indicates that the students may indicate a preference for a 

learning style, and that learning style preference may lead to a process that leads to a more 

successful educational outcome.  It did not identify the preferences of the students, but it did 

draw a clear relationship between the students selecting their preference and increased outcome 

of learning.  The side effect of the student selections was that the classroom ended up using 

differentiated instruction to meet all the requests and needs of the students in that environment. 

Differentiated instruction combined with an enriched reading program has been shown to 

be effective in increasing student achievement (Reis, McCoach, Little, Muller, & Kaniskan, 

2011).  This research combined the idea of differentiated instruction with an enriched learning 

program.  In this research, the students were exposed to a reading enrichment program and also 

to differentiated instruction in conjunction with that enriched learning program.  The 

combination of differentiated instruction and enriched learning resulted in a measurable increase 

in educational outcomes for the students in the study. 

Differentiated instruction can help change the way that mathematics is taught in the 

primary grades (Trinter, Brighton, & Moon, 2015).  This research showed that differentiated 

instruction can have a drastic effect on the overall classroom.  When differentiated instruction 

was implemented in the mathematics class, the environment and perception of the class changed.  

Teachers and students alike determine that the subject was being taught in a different way while 

the educational goals were not changed.  This research did not measure if the educational 

outcomes were changed by this situation and environment. 
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Virtual reality learning systems may assist students that are not able to learn through 

traditional learning styles, focusing on highly structured and visual environments (Lorenzo, 

Pomares, & Lledo, 2013).  When students have some limitations from learning using some 

learning styles, they are able to learn using different learning styles and methods.  This suggests 

that students are able to adapt a change their personal preferences to learn using the methods that 

are presented. 

 Instruction.  Personalized, individual instruction can help students in kindergarten to 

learn reading more effectively than students without that personal instruction (Otaiba, et al., 

2011).  This study shows that a very narrow and specific segment of the student population can 

be helped with a form of differentiated instruction.  In this study, the idea of differentiated 

instruction actually was applied in a manner where each student received their own personalized 

instruction.  It would be hard to argue that personalized instruction would not be helpful for all 

students at all times.  It is very difficult to provide this level of personalized instruction in a 

practical situation.  Differentiated instruction in practice attempts to find ways to group those 

students into similar groups where they can potentially benefit from similar types of instruction. 

 Individual instruction in the form of differentiated instruction can be an effective method 

of dealing with responses to intervention requests (Jones, Yssel, & Grant, 2012).  Students who 

have requests for interventions may have different reasons for these requests and issues.  The 

students may be capable of learning through common channels of learning, but they may have 

other distractions that are preventing them from learning.  This research shows that 

individualized differentiated instruction can be very effective in increasing the success levels of 

learning for this type of student and student situation. 
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One specific type of instruction, interactive constructive activities, can increase student 

learning over other types of instruction (Meneske, Stump, Krause, & Chi, 2013).  This research 

specifically examined the effects of this one type of instruction in comparison to other, more 

traditional, types of instruction.  The research did indicate an increase in learning outcomes for 

the students exposed to the specific type of instruction.  It did not show the instruction compared 

to other types of instruction, so this is only a limited example of differentiated instruction in that 

it only included interactive constructive activities. 

 Differentiated instruction has shown to be very effective when used in a one-on-one 

situation with students who have shown difficulty learning (Morgan, 2014).  When students have 

a difficulty learning, it would seem obvious that one-on-one training would enable the student to 

increase in learning.  This study emphasized that it was indeed the case with the students 

involved in the study.  Personalized, individualized instruction appears to nearly always assist 

with learning outcomes.  Personalized, individualized instruction is an extreme example of 

differentiated instruction and cannot be practically implemented in any sort of mass education 

classroom situation. 

 Research suggests that differentiated instruction can be effective regardless of the 

preferred learning styles of the students (Pham, 2012).  This research showed that students who 

indicated a basic preference for a learning style benefitted from differentiated instruction even 

when the differentiated instruction did not match their preferred learning style.  The research 

used simple preferences for learning styles and did not attempt to relate these indicated 

preferences with other data.  Differentiated instruction with small groups can help influence the 

learning outcomes in the classroom. 
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Differentiated instruction should be used to help students that are gifted or disabled 

(Trotman, 2016).  This is a clear application of differentiated instruction that has often been used 

in the past without being called differentiated instruction.  Students who have a clear different set 

of needs from the general population of the classroom will logically need different teaching 

methods to reach those students.  This study showed that differentiated instruction can be 

effective when teaching to these different student populations.  Differentiated instruction can 

also help deaf students learn more than if they are immersed in traditional instructional methods 

and classes (Shepherd & Alpert, 2015). 

Adding differentiated instruction to a class with mixed ability students has been shown to 

help those students reach the average level of other students in the classroom (Valiandes, 2015).  

This study showed the application of differentiated instruction in a classroom, but only showed 

effectiveness with students who were below average.  This research implied that differentiated 

instruction was not helpful to students who were already understanding and comprehending the 

subject and the lessons, but was helpful to those students who were not. 

Personalities 

Experiments have shown that there are no significant differences between preferences for 

introversion or extraversion in students that are physically impaired (Bak, 2012).  This helps 

show that there are different sources for the preferences for extraversion and introversion.  The 

sources of the personality preferences may help determine how these personality types learn.  

Physically impaired students, in most cases, are capable of learning using the same methods as 

other students. 

The traits of extraversion and introversion have been accepted by the professional 

psychology community as clearly defined traits of individuals (Lloyd, 2012).  This study helps 
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support the idea that the personality types of introversion and extraversion as formal preferences.  

The types of personalities can be determined in different manners and practitioners can disagree 

about the applications of those personality types, but in general these types are accepted 

personality types that can be identified in individual students. 

 Perceptions.  When students’ perceptions are measured of personal interaction during 

clerkships, differences in personality types appear to affect those perceptions (Bell, et al., 2011).  

This research shows that the different personality types do have an effect on how those students 

perceive the world around them.  This perception clearly exists in the classroom and during the 

learning process.  This research did not measure if there is any related effect between the 

perceptions of these students and their learning outcomes.  The personality types may affect the 

learning outcomes of these students, or it may only affect their perceptions of the learning 

outcomes, as implied in this research. 

 Different personality traits can be associated with different perceptions of benefits and 

features in the case of credit card payment systems (Walczak & Borkan, 2016).  This research 

shows how the different Myers-Briggs personality trait preferences can have different 

perceptions of information presented to them.  These different perceptions of the same 

information can be related to perceptions of new information presented to students in a 

classroom.  If individuals with different personality type preferences can perceive identical 

information in different ways, students with different personality types may also perceive 

educational lessons in different ways.  This research did not indicate how the different 

personality types related these perceptions or how they can change these perceptions.  

Differentiated instruction may be a way that these perceptions can be changed and influenced to 

help increase educational outcomes for the students. 



  40 

 When students describe ratings for instructors, students of all personality types tend to 

rate instructors with extroverted traits higher than others (Patrick, 2011).  This research shows 

how students of different personality types tend to view instructors in the same manner.  It shows 

that the personality types of the instructors are more related to the perceptions of the students and 

how the personality types can be meet the expectations of the students and their interactions with 

the instructors. 

 Research has shown that personality types can have a strong influence on the preferences 

and perceptions of various university major fields (Psaltou-Joycey & Kantaridou, 2011).  

Personality types appear to influence how students perceive future work and classes that lead to 

that future work.  This research shows that the personality type of the student changes how the 

perceive the world around them and how they wish to interact with that world. 

 Introverts and extroverts have no significant difference in performance on speaking 

examinations (Souzandehfar, Soozandehfar, Farsi, & Sharif, 2014).  This research indicates that 

students can perform in certain fields and academic tests without regard for their personality 

type.  Students may be able to learn with the same level of ability no matter their personality type 

or learning style preference.  Instructors at a computer science department in South Africa said 

that students who had the introverted traits were more likely to be effective computer science 

students (Thinyane, 2013).  The perception of students and where they should interact with the 

world can be affected by those around them.  These perceptions that personality types are 

significant to the career of an individual are not just related to students in colleges, but also to 

adults who are working in the colleges. 

 Cavanaugh and Song found that students’ methods of revising papers affect their 

perception of the type of feedback they receive: audio or written (Cavanaugh & Song, 2014).  
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This research shows that students have a different way of working and understanding their own 

methods of working.  This also shows that audio and visual components may play a part on how 

students perceive and process learning. 

 Careers.  For some careers, such as project management, those who are successful 

generally have the same personality type preferences (Cohen, Ornoy, & Keren, 2013).  

Personality type preferences can aid an individual in their selection of career and help them 

select careers where they will tend to be more successful.  Students may be interested in this 

effect to help direct them into preparation for different careers.  This research did not analyze 

how those students did in preparing for those careers and how their personality may have 

influence the selection of their career, or how that personality type may have affected their 

learning outcomes for classes related to that career. 

 Research by Kun, Kiss, and Kapitany (2015) posits that the MTBI personality type 

preference can also be an indicator in selecting which type of college major and career to pursue.  

When a student makes the selection of college major and career, this is a function of the 

personality type preference of the student.  The student may simply feel more comfortable in the 

selected career field and classes that lead to the career field.  Since the student may be more 

comfortable with a specific type of class, they may also be more comfortable with specific 

learning styles, and that may lead to a more effective education and educational outcome for the 

student. 

 Rashid and Duys suggest that there is a clear relationship between some Myers-Briggs 

personality types and performance on some types of career tests (2015).  These preferences can 

be reflected in a desire and suitability for different career types.  This research shows that those 

who are successful, potentially effective, and interested in teaching may have a specific 
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personality type preference that may not be predisposed to specific learning types.  This may 

show that teachers have a disproportionate amount of certain personality type preferences that 

may affect how they interact with students in general, and students who have other personality 

type preferences. 

 Introversion and extroversion traits have been identified as leading to different levels of 

stress for students taking medical courses (Davidson, Gillies, & Pelletier, 2015).  This is an area 

where the personality of the student appears to have an effect on how the student reacts to the 

class and to learning.  These different levels of stress may lead to different levels of academic 

achievement, based on the student’s personality types.  Studies have shown that introverted 

students use a larger range of metacognitive strategies than extroverted learners (Kayaoglu, 

2013).  This research shows that students with different personalities have different strategies 

when dealing with problems and thinking.  This may help show that these students with different 

personalities may have different ways of learning and interacting with the world around them.  

Some research suggests that introverts can benefit from different teaching strategies (Martin E. 

L., 2014).  This research is not backed up with measurable experiments or academic 

measurements.  This research does support the idea that students with different personalities can 

potentially benefit from receiving instruction using different methods. 

 Students in the field of otolaryngology have a strong preference towards extroverted 

personality traits (Zardouz, German, Wu, & Djalilian, 2011).  This research is an example of 

students who have similar personality types gathering together and self-segregating themselves 

into a related group.  This also shows how students of similar personality types tend to have 

similar preferences in careers, classes, and types of education.  Research shows that a majority of 

medical students have a general preference towards multi-mode learning as opposed to a single 
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learning style preference (Brumpton & Kitchener, 2013).  This research shows that when 

students are given the opportunity, they prefer to learn using a number of different methods 

instead of receiving instruction using just one method.  This suggests that individuals have 

different preferences towards learning styles. 

 Learning styles.  Conti and McNeil suggest that students may indicate a preference in 

their learning style based on their MBTI personality type (2011).  There was a close relationship 

between the learning preference of an individual and their preferred personality type.  The 

learning preference may be an expression of the function of the individual’s personality type.  

These two issues appear to be closely related and might show how differentiated instruction may 

help students with learning outcomes in different situations. 

 There may be ways that a personality type can be matched to a learning style (Daisley, 

2011), but there is little evidence that this match will result in increased learning.  This research 

extended the idea that a Myers-Briggs personality type preference can be related to a preferred 

learning style.  While the personality type preference may help predict a learning style 

preference, this research did not indicate any different in learning outcomes for students based on 

personality type preference or learning style preference. 

 Research has shown relationships between a student’s expressed preferred learning style 

and their Myers-Briggs personality type (Chen & Hung, 2012).  This is a logical relationship in 

that it shows how the personality type can be expressed in a student’s perception of the world 

and how they desire to perceive the world.  This research shows that there may also be a 

relationship between their personalities and how they learn. 

 Teachers.  Kindergarten teachers who have a tendency towards extraversion have higher 

levels of job satisfaction and view their school more positively than those who have stronger 
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introvert tendencies (Wong & Zhang, 2014).  This research also shows how different personality 

types can have different perceptions in certain situations.  The research shows positive 

relationships between Myers-Briggs personality type preferences and job experiences.  There 

may be a way to apply this research in the educational environment in a way that helps students 

view their educational situation more positively.  This may help the student education and may 

increase educational outcomes. 

 A teacher with an extraverted tendency will use more verbal communication in their 

lessons (Zafarghandi, Salehi, & Sabet, 2016).  This research shows that one group of those with 

certain personality type preferences already uses one learning style in preference to other 

learning styles.  This can help explain and show that some learning style preferences are already 

in place and implemented by certain types of instructors There may be a way to have instructors 

with these preferences reach out to students with other preferences and preferred learning styles 

in order to increase their educational outcomes. 

 Public sector teachers tend to exhibit more extroverted personality types and teaching 

styles, while private sector teachers tend to exhibit more introverted personality types (Larenas, 

Moran, & Rivera, 2011).  This study shows that teachers have clearly defined personality types 

and those personality types tend to influence how the teachers approach their class and how they 

teach their students.  The study further relates how teachers with different styles and personality 

types tend to gather together in similar situations and environments. 

 Quality teachers and teaching methods can lead to increased academic achievement, 

independent of other factors such as school size and location (Ngware, Oketch, & Mutisya, 

2014).  This research suggests that the largest factor in the academic learning area is the teacher 

and the quality of the teacher.  This suggests that learning styles and methods may not be as 
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significant as the methods the teacher uses in attempting to teach and reach the individual 

students. 

 Relationships.  The Myers-Briggs personality type may also be related to the Type A 

behaviors exhibited by individuals (Fretwell, Lewis, & Hannay, 2013).  These Type A behaviors 

can help influence how an individual acts and interacts with other individuals.  This type of 

interaction may also help determine the preferred learning styles of an individual.  This research 

did not indicate learning outcome results for individuals who exhibit Type A behaviors.  The 

personality type may be related to external personality behaviors, those behaviors may not be 

related to learning outcomes or learning style preferences. 

 Beyond personality behavior types, individuals have different methods that they use to 

solve problems in different situations.  Problem solving ability has been shown to be directly 

related to Myers-Briggs personality types (Ginevra, Nota, Heppner, Heppner, & Soresi, 2014).  

This also may be an extension of the personality of the individual and shows another way that 

individuals interact with the world and those around them based on their personalities.  These 

personalities and interactions can indicate problem-solving processes.  It is possible that the 

problem-solving processes can be related to learning styles.  Teaching to different personality 

preference types with related problem-solving solutions may allow students to have an increased 

learning outcomes with a better education process. 

 Myers-Briggs personality types have been shown to be a reliable indicator of successful 

and satisfactory relationships (Honeycutt & Keaton, 2012).  Because the Myers-Briggs 

personality types are measurements of personality, it makes sense that the personality type can 

be used as a measure of successfulness in a relationship with another person.  This research 

supports the idea that the Myers-Briggs personality type has direct interactions and effects on 
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interactions with other individuals.  This research suggests that since the Myers-Briggs 

personality type preference can predict successful relationships, there may be a way that this can 

be applied to the relationship between the teacher and the student to help increase the learning 

outcome for the student. 

 Experiments show that there appears to be no relationship between the introvert-extravert 

personality type and the ability to translate languages (Karimina & Mahjubi, 2013).  This 

research indicates that there may be some level of language or learning process that is not related 

to the Myers-Briggs personality type preferences.  This was a narrow, specific examination of 

one aspect of learning, language translation, and how it relates to the personality type preference 

of the individual. 

 Research shows that the characteristics of introversion and extraversion do not have any 

effect on learning in a team-building environment (Persky, Henry, & Campbell, 2015).  The 

team-building environment can be similar to a school classroom.  Some classrooms are even 

designed around teams to attempt to emulate the business world and prepare students for 

experiences outside the classroom.  When specifically in a team-building environment, the 

atmosphere is slightly different with different goals and purposes than the schoolroom and 

education setting.  This research shows that individuals with different personality types can work 

together effectively, but does not address the potential for learning by individuals with different 

personality type preferences. 

 Introverted and extraverted personality characteristics can have an influence on the 

creative abilities of students (Chang, Peng, Lin, & Liang, 2015).  This research shows that 

students have different actions and reactions to creative-typed assignments based on their 

personality type.  This is evidence that personality types can affect how a person sees and 
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interacts with the world around them.  Andres and Akan conducted research that suggested there 

are ways to combine teaching styles with a mesh between more than one style that is more 

effective than a single teaching style or teaching method (2015).  This mesh type of learning 

style actually combines a number of different teaching styles, attempting to find ways to 

integrate parts of a number of styles into a single style that is designed to reach a larger number 

of students.  The research supports the idea that students are able to learn no matter what 

teaching style is used to teach them. 

 Best practices for teaching online courses include teaching to multiple learning styles 

(Collins, Weber, & Zambrano, 2014).  These best practices show different ways that teachers can 

work to engage students and keep students involved in the classroom.  There is no evidence from 

this study that teaching to multiple learning styles will result in increased academic performance 

of the students. 

 Van Klaveren found that there is no relationship between the time spent by a teacher 

lecturing in a classroom and student performance (2011).  This study shows that students have 

different ways to process information.  When a teacher engages in traditional lecture, students 

can only absorb a certain amount of information in the classroom. 

 Research has suggested that adult learners have different needs and different ways of 

learning than child learners (Beagley, 2011).  This research suggests that different individuals 

will relate to learning and learn using different methods.  This supports the idea that there are 

different ways to present learning and different ways that individuals will effectively learn. 

The lecture-style of teaching is still an effective way of teaching (Camargo-Uribe & 

Hederich-Martinez, 2014).  This research suggests that the lecture style of teaching is effective, 

no matter the personality type or preferred learning type of a student.  This tends to show that 
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students are able to adapt their own preferences to learn from different types of instruction, no 

matter their personality type. 

 Teaching style has been observed to change when teachers are exposed to teaching styles 

of other teachers, especially in other cultures (Sandlin, Murphey, Lindner, & Dooley, 2013).  

This research shows that instructors may change their types of teaching styles and methods 

because they are exposed to other methods.  These changes may be an attempt to reach more 

students, but there is no evidence from this study that suggests these different methods are more 

effective at reaching more students, and there is no evidence that the new types of instruction are 

useful in increasing academic performance. 

Summary 

 Research has been completed on how a student learns new information and how that 

information is perceived by the student.  There is evidence that each student may learn in a way 

unique to that student, but with similar end results as far as measurable retention of the 

information.  Personality type appears to have an influence on the individual and how they see 

and perceive the world around them, including how they learn new information.  There is no 

research that attempts to relate the personality type of a student with the preferred learning style 

of the student and that attempts to determine if the combination of the two have an effect on the 

academic results and academic outcome for the student.  There may be a relationship between 

personality type and learning style that can have a significant effect on the academic outcomes 

for the student.  If that is the case, research may show an effective way to implement 

differentiated instruction so that it can be useful in relation to academic results. 
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CHAPTER THREE: METHODS 

Overview 

This research was completed in a classroom of high school students over the period of 

two weeks.  The students completed a test to determine their personality type (introvert or 

extrovert).  The Myers-Briggs test examined four different aspects of personality, but for this 

research, only the first indicator related to introvert or extrovert has been used.  The CPP 

company currently owns the Myers-Briggs test and agreed to help administer the test.  The 

students completed a test related to Biblical knowledge at the start of the experiment; then 

received instruction using different teaching methods; then will completed a test after a week of 

the instruction.  The data collected from the tests was analyzed to determine if there are any 

relationships or interactions between learning styles, personality types, and academic 

achievement. 

Design 

This research is a nonequivalent control-group design study to compare groups of 

students, instruction types, and personality types.  This study is the appropriate study for this 

research because there are groups of students that will be grouped into two groups and the groups 

will be convenience groups instead of truly random groups (Gall, Gall, & Borg, 2015).  Warner 

(2013) describes that this type of research should be used when there are means scores on 

quantitative variables compared across groups while controlling for a covariate.  In this case, the 

factors are the student personality types and the teaching methods; and the outcome variable is 

their test score.  The students in the different classrooms completed a pre-test to determine a 

baseline score on the test; received teaching via different methods; then completed a post-test to 
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determine their final scores on the test.  Students also received a test to determine their 

personality type to be used in the analysis.   

Research Questions 

RQ1: Do the academic scores on Biblical knowledge tests for high school students differ for 

those who receive visual-only teaching and those who receive audio-only teaching? 

RQ2: Do the academic scores on Biblical knowledge tests for high school students differ for 

students with introverted and extroverted personality types? 

RQ3: Do the academic scores on Biblical knowledge tests for introverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

RQ4: Do the academic scores on Biblical knowledge tests for extraverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

Hypotheses 

 The null hypotheses for this study are: 

H01: There is no statistically significant difference in test scores for high school students who 

receive teaching via visual-only teaching or audio-only teaching on An Assessment of Bible 

Knowledge Test. 

H02: There is no statistically significant difference in test scores for introverted or extroverted 

high school students (as indicated by the Myers-Briggs personality tests), on An Assessment of 

Bible Knowledge Test. 

H03: There is no statistically significant difference in test scores for introverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 
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H04: There is no statistically significant difference in test scores for extraverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 

Participants and Setting 

The target population is high school students in a private Christian high school in western 

North Carolina.  The students selected are all students taking a required Bible study class.  The 

accessible population for this study are all the students enrolled in the high school.  The sample 

size for this study is 100 students selected from the six Bible classes taught at the school.  The 

study included all the students in attendance in the Bible classrooms on the days of the study.  

Subjects were informed of the purpose of the study and provided written consent (from parents) 

to participate. 

The students selected completed a 100-question test to determine a baseline of their 

Biblical knowledge.  The test was developed and used by Reese at the Southern Baptist 

Theological Seminary (Reese, 2010).  The students also completed a Myers-Brigg personality 

test to determine their personality type (Myers, 1962).  The CPP company that currently owns 

the rights for the Myers-Briggs personality test agreed to assist with the administration of the test 

for research purposes.  For this study, the number of subjects required for an adequate sample 

size is 32 students, which according to Gall, Gall, and Borg (2007), fulfil the minimum for a 

medium effect size with a statistical power of .5 at the .05 alpha level (p.145). 

Instrumentation 

The test used by the students to test their Bible knowledge was An Assessment of Bible 

Knowledge Test (see Appendix A for instrument) created by Reese (2010).  Permission has been 

obtained via email to use this test in this study.  This test was validated by Reese and used by 
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Dennery (2012) and Gourlay (2013) and used by Reese (2010) and Dennery (2012) as well.  This 

test consists of 100 questions related to specific instances and people in the Bible.  The statistic 

for both the Spearman-Brown coefficient and the Guttman split-half coefficient test was .944.  

These questions have a single correct answer and each test was scored by the researchers to 

determine the number that were answered correctly (see Appendix B for correct answers).  The 

total possible score for this test will range from 0 points to 100 points.  This test was 

administered via paper tests given in the classroom (see Appendix C for instruction).  There was 

no time limit for the administration of the test, but the approximate time required to take the test 

is 45 minutes.  The purpose of this test is to measure the knowledge of general topics and facts 

contained in the Bible.  The test was developed as part of a dissertation project to measure and 

compare general Biblical knowledge of students in Sunday school classes.  It was developed by a 

dissertation student with the guidance of experienced Biblical scholars and advisors. 

The Myers-Briggs Type Indicator (MBTI) is a 94-item untimed questionnaire developed 

by Myers (1962).  This questionnaire has been used by a number of researchers including 

Furnham, Moutafi, and Crump (2003), Bak (2012), Kun, Kiss, & Kapitany (2015), and Walczak 

& Borkan (2016); and has been validated by Furnham and Stringfield (1993).  Carskadon (1977) 

reports a reliability range of .74 to .84.  Capraro and Capraro (2002) reported the validity of the 

MBTI test to also have a range of Cronbach’s alpha of .74 to .84 in various different studies over 

time.  Test and retest reliability has been shown to be as high as .93 (Capraro & Capraro, 2002).  

The purpose of the test is to determine an individuals’ tendencies and preferences for certain 

specific personality types.  This test was developed by Myers (1962) to support ideas of 

personality in further development of research and theories initially supported by Jung (1921).  

The questionnaire has a list of questions and for each question the participant selects one of two 
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possible responses, indicating which response they prefer of the two.  When complete, a 

compilation of the results of the answers will provide a score that will indicate which area the 

subject has a preference for: introvert or extrovert.  It will also indicate the percentage of a 

preference of one area over the other.  This test was administered through the CPP, the published 

of the Myers-Briggs test, through individual access accounts via the Internet.  The test owners 

also scored the exam, produced the results, and provided the results of the exam to the 

researchers.  The test was taken completely on-line through the CPP web site during classroom 

time.  Students provided assent forms before they completed the exam. 

Procedures 

The research proposal was submitted to the Institutional Review Board for review and 

approval.  The IRB approved this research. Consent was obtained from the school board of the 

school involved in the study.  The research proposal was hand-delivered to the headmaster of the 

school for approval.  After approval, the headmaster and researcher met with the Bible class 

teacher for scheduling the experiment.   

Prior to the administration of the test, the researchers trained the administrators of the test 

to ensure understanding of the survey and the process.  The researcher met with the Bible teacher 

to explain the test and the experimental process including the requirements for the experiment 

and the learning styles to be used in each classroom.   

At the start of the experiment, the teacher administered the Bible pre-test.  After the Bible 

pre-test, the teacher administered the Myers-Briggs personality indicator test.  The experiment 

continued for two weeks in the classrooms with different teaching methods for the two groups of 

students.  For one group of students, there was only visual instruction with PowerPoint 

presentations and absolutely no verbal communication from the instructor for that group.  A 
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second group received only audio instruction from the teacher without any other visual or 

teaching aids.  A third group received instruction using both audio and visual methods.  After the 

two weeks, the administrators of the test administered the Bible post-test.  The research team 

collected the instruments from the school and then entered the results into Microsoft Excel.  

Results were compiled and entered in SPSS software for further analysis. 

Data Analysis 

For statistical analysis, multiple ANCOVAs were conducted on the data collected for this 

research to examine the hypotheses.  Analysis used the conventional alpha of .05.  A Levine test 

was also conducted for homogeneity of variances: when p < .05, the researchers will reject the 

null hypotheses.  The population of students in each group was greater than 36, which meets the 

requirements for .80 power where ɳ2 = .10 (Warner, 2013).  Independent variables: Personality 

types (introvert, extrovert), type of instruction group (audio, visual, control).  Dependent 

variable: test score on Biblical knowledge test. The covariate was the Biblical knowledge test 

score before the instruction. 
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CHAPTER FOUR: FINDINGS 

Overview 

Learning methods have been used in various forms in an attempt to reach students in 

academic settings for decade. Different methods have been tried in different situations, but there 

have not been many academic research reports measuring the success of learning and teaching 

methods in the classroom. This research attempts to add to this body of research and looks for a 

measurable relationship between learning methods, teaching styles, and personality types.  

Research Questions 

RQ1: Do the academic scores on Biblical knowledge tests for high school students differ for 

those who receive visual-only teaching and those who receive audio-only teaching? 

RQ2: Do the academic scores on Biblical knowledge tests for high school students differ for 

students with introverted and extroverted personality types? 

RQ3: Do the academic scores on Biblical knowledge tests for introverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

RQ4: Do the academic scores on Biblical knowledge tests for extraverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

Hypotheses 

 The null hypotheses for this study are: 

H01: There is no statistically significant difference in test scores for high school students who 

receive teaching via visual-only teaching or audio-only teaching on An Assessment of Bible 

Knowledge Test. 
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H02: There is no statistically significant difference in test scores for introverted or extroverted 

high school students (as indicated by the Myers-Briggs personality tests), on An Assessment of 

Bible Knowledge Test. 

H03: There is no statistically significant difference in test scores for introverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 

H04: There is no statistically significant difference in test scores for extraverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 

Descriptive Statistics 

There was a total of 93 students who participated in the experiment that completed all 

aspects of the experiment: pre-test, MBTI test, and post-test. The 93 students were high school 

students at a private school in North Carolina. These students took the various tests in the 

classrooms of the school. There were additional students at points in the study, but due to 

absences at certain points (test days), only 93 were able to complete all aspects of the study. 

Table 1:  

Personality Descriptive Statistics 

Between-Subjects Factors 

  Value Label N 

MTBI 1 Introvert 43 

2 Extrovert 50 

 

The total number of students who completed the personality test portion of the 

experiment was 93 with 43 introverts (n = 43) and 50 extroverts (n = 50). These measures are 

relatively close to the average of all people who have taken the Myers-Briggs test (Myers, 1962). 
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The manual states that in general 49.3% of people will be extroverts. If this were a perfect 

sample, the total number of extroverts in the sample would be 46 with 47 introverts. 

 
Table 2:  

Instruction Type Descriptive Statistics 

Between-Subjects Factors 

  Value Label N 

GROUP 1 Control 26 

2 Visual 44 

3 Audio 30 

 

The total number of students who were divided into the three groups was 100 with 26 in 

the control group (n = 26), 44 in the visual instruction group (n = 44), and 30 in the audio 

instruction group (n = 30). These measures show that there is a reasonable number of students in 

each group, as might be expected with a cross-section of the general public. 

 
Table 3:  

Combination Groups Descriptive Statistics 

Between-Subjects Factors 

  Value Label N 

COMBGROUP 1 Introvert-

Control 

12 

2 Introvert-Visual 18 

3 Introvert-Audio 13 

4 Extrovert-

Control 

12 

5 Extrovert-

Visual 

23 

6 Extrovert-Audio 15 

 

The total number of students that completed the personality test and were divided up in 

the groups was 93 students with 12 introverts in the control group (n = 12), 18 introverts in the 

visual group (n = 18), 13 introverts in the audio group (n = 13), 12 extroverts in the control group 
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(n = 12), 23 extroverts in the visual group (n = 23), and 15 extroverts in the audio group (n = 15). 

The division of groups was done by convenience, by classes that the students were already 

separated into. The numbers of students in each group appears to be relatively evenly spread 

across the different classrooms, showing that there does not appear to be any strong 

concentration of one personality type in any of the classes at the school. 

Results 

Assumption Tests 

 

Figure 1: Personality type linear assumption graph 

There was a linear relationship between pre- and post-test scores on the Biblical 

knowledge test for each personality type, as assessed by a visual inspection of a scatterplot. 
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Figure 2: Instruction type linear assumption graph 

There was a linear relationship between pre- and post-test scores on the Biblical 

knowledge test for each type of instruction group, as assessed by a visual inspection of a 

scatterplot. 
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Figure 3: Combination group linear assumption graph 

There was a linear relationship between pre- and post-test scores on the Biblical 

knowledge test for the combinations of groups considering personality type and instruction type, 

as assessed by a visual inspection of a scatterplot. 

Table 4:  

 

Personality type analysis 

 

POSTTEST 
 

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 20185.216a 3 6728.405 65.397 .000 

Intercept 1828.039 1 1828.039 17.768 .000 

MTBI 8.203 1 8.203 .080 .778 

PRETEST 20153.619 1 20153.619 195.885 .000 

MTBI * PRETEST 14.755 1 14.755 .143 .706 
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Error 9156.784 89 102.885     

Total 498155.000 93       

Corrected Total 29342.000 92       

a. R Squared = .688 (Adjusted R Squared = .677) 

 

There was homogeneity of regression slopes as the interaction term was not statistically 

significant, F(1,89) = 0.143, p = 0.71. 

Table 5:  

 

Instruction type analysis 

 

POSTTEST 
 

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 22031.226a 5 4406.245 46.208 .000 

Intercept 932.733 1 932.733 9.781 .002 

PRETEST 19906.031 1 19906.031 208.751 .000 

GROUP 689.001 2 344.501 3.613 .031 

GROUP * PRETEST 420.904 2 210.452 2.207 .116 

Error 8963.614 94 95.358     

Total 542792.000 100       

Corrected Total 30994.840 99       

a. R Squared = .711 (Adjusted R Squared = .695) 

 

There was a homogeneity of regression slopes as the interaction term was not statistically 

significant, F(2,94) = 2.207, p = 0.12. 

Table 6:  

 

Combination group analysis 

 

POSTTEST 
 

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 22190.852a 11 2017.350 22.850 .000 

Intercept 1035.884 1 1035.884 11.733 .001 

PRETEST 17024.918 1 17024.918 192.839 .000 

COMBGROUP 993.850 5 198.770 2.251 .057 

COMBGROUP * PRETEST 686.813 5 137.363 1.556 .182 

Error 7151.148 81 88.286     

Total 498155.000 93       

Corrected Total 29342.000 92       



  62 

a. R Squared = .756 (Adjusted R Squared = .723) 

 

There was a homogeneity of regression slopes as the interaction term was not statistically 

significant, F(5,81) = 1.556, p = 0.18. 

 
Table 7:  

Personality type Kolmogorov-Smirnov 

  MTBI Kolmogorov-Smirnova Shapiro-Wilk 

  Statistic df Sig. Statistic df Sig. 

Standardized Residual for POSTTEST Introvert .108 43 .200* .937 43 .020 

Extrovert .087 50 .200* .967 50 .176 

*. This is a lower bound of the true significance.   

a. Lilliefors Significance Correction 
 

 

Standardized residuals for the personality types were normally distributed, as assessed by 

Kolmogorov-Smirnov, (p > .05). 

Table 8: 

 Instruction type Kolmogorov-Smirnov 

  GROUP Kolmogorov-Smirnova Shapiro-Wilk 

  Statistic df Sig. Statistic df Sig. 

Standardized Residual for POSTTEST Control .117 26 .200* .932 26 .088 

Visual .097 44 .200* .970 44 .311 

Audio .154 30 .067 .855 30 .001 

*. This is a lower bound of the true significance.   

a. Lilliefors Significance Correction 
 

 

Standardized residuals for the instruction type groups were normally distributed for the 

control and visual groups, as assessed by Kolmogorov-Smirnov, (p > .05). ANCOVA is fairly 

robust to deviations from normality. 

Table 9:  

Combination group Kolmogorov-Smirnov 

  COMBGROUP Kolmogorov-Smirnova Shapiro-Wilk 
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  Statistic df Sig. Statistic df Sig. 

Standardized Residual for POSTTEST Introvert-Control .149 12 .200* .951 12 .646 

Introvert-Visual .145 18 .200* .944 18 .344 

Introvert-Audio .227 13 .065 .814 13 .010 

Extrovert-Control .173 12 .200* .927 12 .349 

Extrovert-Visual .184 23 .041 .930 23 .109 

Extrovert-Audio .267 15 .005 .833 15 .010 

*. This is a lower bound of the true significance.   

a. Lilliefors Significance Correction 
 

 

Standardized residuals for the combination of instruction type and personality type were 

generally normally distributed with four of the six combination groups normally distributed as 

assessed by Kolmogorov-Smirnov, (p > .05). 

 

Figure 4: Personality type homoscedasticity charts 
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There was homoscedasticity, as assessed by visual inspection of the standardized 

residuals plotted against the predicted values for personality type groups. 

 

Figure 5: Instruction type homoscedasticity charts 

There was homoscedasticity, as assessed by visual inspection of the standardized 

residuals plotted against the predicted values for instruction type groups. 
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Figure 6: Combination group homoscedasticity charts 

There was homoscedasticity, as assessed by visual inspection of the standardized 

residuals plotted against the predicted values for the combination of instruction types and 

personality type groups. 

 
Table 10:  

Levine's Test for personality type 

Levene's Test of Equality of Error Variancesa 

POSTTEST 
 

F df1 df2 Sig. 

2.128 1 91 .148 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 
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a. Design: Intercept + PRETEST + MTBI 

 

There was homogeneity of variances for the personality type groups, as assessed by 

Levene’s test of homogeneity of variance (p = 0.15) 

 
Table 11:  

Levine's Test for instruction type 

Levene's Test of Equality of Error Variancesa 

POSTTEST 
 

F df1 df2 Sig. 

1.283 2 97 .282 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 

a. Design: Intercept + PRETEST + GROUP 

 

There was homogeneity of variances for the instruction type groups, as assessed by 

Levene’s test of homogeneity of variance (p = 0.28). 

 
Table 12:  

Levine's Test for combination groups 

Levene's Test of Equality of Error Variancesa 

POSTTEST 
 

F df1 df2 Sig. 

.794 5 87 .557 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 

a. Design: Intercept + PRETEST + COMBGROUP 

 

There was homogeneity of variances for the combination of instruction type and 

personality type groups, as assessed by Levene’s test of homogeneity of variance (p = 0.56). 

There were no outliers in the data, as assessed by no cases with standardized residuals 

greater than ±3 standard deviations. 
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Hypotheses  

H01: There is no statistically significant difference in test scores for high school students who 

receive teaching via visual-only teaching or audio-only teaching on An Assessment of Bible 

Knowledge Test. 

 
Table 13:  

Instruction type descriptive statistics 

Descriptive Statistics (Adjusted for covariate) 

POSTTEST 
 

GROUP Mean Std. Deviation N 

Control 71.04 18.065 26 

Visual 71.57 17.964 44 

Audio 71.93 17.566 30 

Total 71.54 17.694 100 

 

Test scores for the three groups of instruction type were all very similar for the control 

group (M = 71.04, SD = 18.07), the visual instruction group (M = 71.57, SD = 17.96), and the 

audio instruction group (M = 71.93, SD = 17.57). 

Table 14:  

Between-Subject effects for instruction type 

Tests of Between-Subjects Effects 

POSTTEST 
 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 

Corrected Model 21610.322a 3 7203.441 73.688 .000 .697 

Intercept 1541.417 1 1541.417 15.768 .000 .141 

PRETEST 21599.106 1 21599.106 220.951 .000 .697 

GROUP 861.329 2 430.664 4.406 .015 .084 

Error 9384.518 96 97.755       

Total 542792.000 100         

Corrected Total 30994.840 99         

a. R Squared = .697 (Adjusted R Squared = .688) 
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After adjustment for pre-test knowledge, there was a statistically significant difference in 

post-test knowledge test scores between the instruction groups F(2,96) = 4.41, p < .05, partial η2 

= 0.08. 

 
Table 15:  

Pairwise comparisons for instruction type 

Pairwise Comparisons 

POSTTEST 
 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig.b 95% Confidence Interval for Differenceb 

Lower Bound Upper Bound 

Control Visual -6.448* 2.478 .032 -12.485 -.410 

Audio -7.218* 2.683 .025 -13.756 -.680 

Visual Control 6.448* 2.478 .032 .410 12.485 

Audio -.770 2.341 1.000 -6.475 4.934 

Audio Control 7.218* 2.683 .025 .680 13.756 

Visual .770 2.341 1.000 -4.934 6.475 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Bonferroni. 

 

Post test scores were statistically significantly greater in the visual group (M = 72.99, SE 

= 1.50) when compared to the control group (M = 66.54, SE = 1.96), a mean difference of 6.45 

points, p = 0.03. Post test scores were also statistically significantly greater in the audio group (M 

= 73.76, SE = 1.81) when compared to the control group (M = 66.54, SE = 1.96), a mean 

difference of 7.22 points. There was not a statistically significant difference between the audio 

and visual groups, so null hypotheses one cannot be rejected. 

H02: There is no statistically significant difference in test scores for introverted or extroverted 

high school students (as indicated by the Myers-Briggs personality tests), on An Assessment of 

Bible Knowledge Test. 
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Table 16:  

Personality type descriptive statistics 

Descriptive Statistics (Adjusted for covariate) 

POSTTEST 
 

MTBI Mean Std. Deviation N 

Introvert 71.58 19.507 43 

Extrovert 70.50 16.495 50 

Total 71.00 17.859 93 

 

Adjusted means are presented, unless otherwise stated. Scores were slightly higher for 

introverts (M = 71.58, SD = 19.51) as compared to extroverts (M = 70.50, SD = 16.495). 

 

Table 17:  

 

Between-Subject effects for personality types 

 

POSTTEST 

 
 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 

Corrected Model 20170.462a 2 10085.231 98.966 .000 .687 

Intercept 1837.429 1 1837.429 18.031 .000 .167 

PRETEST 20143.427 1 20143.427 197.667 .000 .687 

MTBI 10.188 1 10.188 .100 .753 .001 

Error 9171.538 90 101.906       

Total 498155.000 93         

Corrected Total 29342.000 92         

a. R Squared = .687 (Adjusted R Squared = .680) 

 

After adjustment for pre-test knowledge, there was not a statistically significant 

difference in post-test knowledge test scores between the personality type groups F(1,90) = 

10.188, p = 0.75, partial η2 = 0.00. Because there was no significant difference, no further 

analysis was completed for the personality type group. Hypothesis two cannot be rejected. 



  70 

H03: There is no statistically significant difference in test scores for introverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 

H04: There is no statistically significant difference in test scores for extraverted high school 

students who receive teaching via visual-only teaching or audio-only teaching on An Assessment 

of Bible Knowledge Test. 

Table 18:  

Combination group descriptive statistics 

Descriptive Statistics (Adjusted for covariate) 

POSTTEST 
 

COMBGROUP Mean Std. Deviation N 

Introvert-Control 67.17 21.666 12 

Introvert-Visual 70.11 20.295 18 

Introvert-Audio 77.69 15.966 13 

Extrovert-Control 74.83 14.838 12 

Extrovert-Visual 72.57 17.204 23 

Extrovert-Audio 63.87 15.620 15 

Total 71.00 17.859 93 

 

Test scores for the control groups, when taking into consideration personality types, were 

the highest for introverts in the audio group (M = 77.69, SD = 15.97) while for extroverts the 

highest scores were in the control group (M = 74.83, SD = 14.84). The lowest scores for 

introverts were the control group (M = 67.17, SD = 21.67) and for the extroverts was the audio 

group (M = 63.87, SD = 15.62). 

 

 
Table 19:  

Between-Subject effects for combination groups 

Tests of Between-Subjects Effects 

POSTTEST 
 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 
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Corrected Model 21504.038a 6 3584.006 39.325 .000 .733 

Intercept 1475.245 1 1475.245 16.187 .000 .158 

PRETEST 19735.304 1 19735.304 216.541 .000 .716 

COMBGROUP 1343.765 5 268.753 2.949 .017 .146 

Error 7837.962 86 91.139       

Total 498155.000 93         

Corrected Total 29342.000 92         

a. R Squared = .733 (Adjusted R Squared = .714) 

 

After adjustment for pre-test knowledge, there was a statistically significant difference in 

post-test knowledge test scores between the combination of instruction groups and personality 

type groups F(5,86) = 2.95, p < .05, partial η2 = 0.15. 

 
Table 20:  

Pairwise comparisons for combination groups 

Pairwise Comparisons 

POSTTEST 
 

(I) COMBGROUP (J) COMBGROUP Mean 

Difference (I-J) 

Std. Error Sig.b 95% Confidence Interval for 

Differenceb 

Lower Bound Upper Bound 

Introvert-Control Introvert-Visual -6.283 3.565 1.000 -17.047 4.482 

Introvert-Audio -12.883* 3.825 .017 -24.433 -1.334 

Extrovert-Control -4.404 3.904 1.000 -16.191 7.383 

Extrovert-Visual -9.845 3.413 .074 -20.150 .460 

Extrovert-Audio -5.440 3.745 1.000 -16.747 5.867 

Introvert-Visual Introvert-Control 6.283 3.565 1.000 -4.482 17.047 

Introvert-Audio -6.601 3.475 .913 -17.094 3.893 

Extrovert-Control 1.878 3.586 1.000 -8.949 12.706 

Extrovert-Visual -3.562 3.005 1.000 -12.636 5.512 

Extrovert-Audio .843 3.358 1.000 -9.295 10.981 

Introvert-Audio Introvert-Control 12.883* 3.825 .017 1.334 24.433 

Introvert-Visual 6.601 3.475 .913 -3.893 17.094 

Extrovert-Control 8.479 3.841 .449 -3.118 20.076 

Extrovert-Visual 3.038 3.316 1.000 -6.973 13.050 

Extrovert-Audio 7.443 3.643 .662 -3.558 18.444 

Extrovert-Control Introvert-Control 4.404 3.904 1.000 -7.383 16.191 

Introvert-Visual -1.878 3.586 1.000 -12.706 8.949 

Introvert-Audio -8.479 3.841 .449 -20.076 3.118 

Extrovert-Visual -5.441 3.440 1.000 -15.827 4.945 
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Extrovert-Audio -1.036 3.786 1.000 -12.468 10.397 

Extrovert-Visual Introvert-Control 9.845 3.413 .074 -.460 20.150 

Introvert-Visual 3.562 3.005 1.000 -5.512 12.636 

Introvert-Audio -3.038 3.316 1.000 -13.050 6.973 

Extrovert-Control 5.441 3.440 1.000 -4.945 15.827 

Extrovert-Audio 4.405 3.182 1.000 -5.202 14.012 

Extrovert-Audio Introvert-Control 5.440 3.745 1.000 -5.867 16.747 

Introvert-Visual -.843 3.358 1.000 -10.981 9.295 

Introvert-Audio -7.443 3.643 .662 -18.444 3.558 

Extrovert-Control 1.036 3.786 1.000 -10.397 12.468 

Extrovert-Visual -4.405 3.182 1.000 -14.012 5.202 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Bonferroni. 

 

When examining combination groups of personality types and instruction type, post test 

scores were statistically significant in only one comparison: students in the introvert-audio group 

(M = 76.99, SE = 2.65) had statistically significantly higher scores when compared to the 

introvert-control group (M = 64.10, SE = 2.76), a mean difference of 12.88 points. No other 

combinations of groups had a statistically significant difference. Therefore, neither hypothesis 

three or hypothesis four can be rejected. 

Results Summary: 

An ANCOVA was run to determine the effect of different instruction types, different 

personality types, and the combinations of personality types and instruction types on a test of 

Biblical knowledge after controlling for Biblical knowledge before the test.  

There was a linear relationship between pre- and post-instruction for each type of 

instruction, each personality, and each combination of instruction type and personality, as 

assessed by a visual inspection of a scatterplot.There was homogeneity of regression slopes as 

the interaction was not statistically significant for personality types, F(1,89) = 0.143, p = 0.71, 
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instruction types, F(2,94) = 2.207, p = 0.12, and combinations of personality types and 

instruction types F(5,81) = 1.556, p = 0.18.  

Standardized residuals for the personality types were normally distributed, as assessed by 

Kolmogorov-Smirnov, (p > .05). Standardized residuals for the instruction type groups were 

normally distributed for the control and visual groups, as assessed by Kolmogorov-Smirnov, (p > 

.05). Standardized residuals for the combination of instruction type and personality type were 

generally normally distributed with four of the six combination groups normally distributed as 

assessed by Kolmogorov-Smirnov, (p > .05).  

There was homoscedasticity and homogeneity of variances, as assessed by visual 

inspection of scatterplots and Levene’s test of homogeneity of variance for the personality types 

(p = 0.15), instruction type (p = 0.28), and combination of instruction type and personality type 

(p = 0.56). There were no outliers in the data, as assessed by no cases with standardized residuals 

greater than ±3 standard deviations.  

After adjustment for pre-test knowledge, there was a statistically significant difference in 

post-instruction test scores between the instruction groups F(2,96) = 4.41, p < .05, partial η2 = 

0.08 and between the combination of instruction groups and personality type groups F(5,86) = 

2.95, p < .05, partial η2 = 0.15. Post hoc analysis was performed with a Bonferroni adjustment. 

Post test scores were statistically significantly greater in the visual group (M = 72.99, SE = 1.50) 

when compared to the control group (M = 66.54, SE = 1.96), a mean difference of 6.45 points, p 

= 0.03. Post test scores were also statistically significantly greater in the audio group (M = 73.76, 

SE = 1.81) when compared to the control group (M = 66.54, SE = 1.96), a mean difference of 

7.22 points. When examining combination groups of personality types and instruction type, post 

test scores were statistically significant in only one comparison: students in the introvert-audio 
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group (M = 76.99, SE = 2.65) had statistically significantly higher scores when compared to the 

introvert-control group (M = 64.10, SE = 2.76), a mean difference of 12.88 points.  
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CHAPTER FIVE: CONCLUSIONS 

Overview 

 Many types of research have been conducted to determine the effectiveness of instruction 

type on the learning process. This research can add to that volume of research with an additional 

type of research by adding personality type to the instruction type matrix. In this research, there 

was not statistically significant difference in instruction types for different students; or a 

difference in instruction types by personality of different students. 

Discussion 

The purpose of this study was to determine if specific applications of differentiated 

instruction can be applied to different personality types resulting in a measurable increase in 

learning.  For this study, the types of learning methods used for the differentiated instruction 

were two common and unique learning methods: audio and visual. The study also looked at 

personality types to attempt to determine if there were differences in academic scores based on 

instruction type for different types of personality, specifically, introverted and extroverted 

students. 

The study also included a control group that would attempt to control for differences in 

ability to learn by the students. The students in the control group received both audio and visual 

instruction. If there were clear differences in the academic measures, it could be expected that 

those who received both audio and visual instruction in the control group would perform 

statistically significantly better because they received the instruction type they desired or needed 

in the control group. If a certain personality group performed statistically significantly worse 

than the control group, then conclusions may have been drawn that the specific personality type 

required a specific teaching style for more effective learning. In fact, students might have done 
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better with a specific teaching style, whether they had one specific personality or the other. 

Because there were not statistically significant differences, it may mean that the human mind and 

the students are able to quickly and easily adapt to learn at the rate they learn without 

consideration for specific teaching styles. While the student may actually have a preferred 

learning style, learning via that style appears to have no measurable effect on the actual way or 

amount that the student learns. 

Research Questions 

RQ1: Do the academic scores on Biblical knowledge tests for high school students differ for 

those who receive visual-only teaching and those who receive audio-only teaching? 

 This research did not find a statistically significant difference between students who 

received audio-only teaching and those who received visual-only teaching. While Ali (2011) 

found that people will indicate that they have a preference for learning styles, this research 

supports the idea that while it may be a preference, that preference may not actually make any 

difference when students are attempting to learn a topic. It takes a good deal of time to setup 

lessons for differentiated instruction (Cha & Ahn, 2014), but this research has not shown there is 

a measurable, significant effect on the learning process via test scores, so spending time 

differentiating instruction may not be a valuable use of instructor’s limited time. 

 In the case of the research discussed here, it did not appear to make any difference to 

students if they received audio-only or visual-only instruction. The students may have found 

ways to adapt so that they could learn how they needed to learn: for example, audio-only 

students may have taken notes to learn visually. Students who have a preference for visual-only 

learning could have read the audio out loud. However, there is no evidence that this occurred, but 

the students were not observed for this phenomenon during the experimental period.  



  77 

RQ2: Do the academic scores on Biblical knowledge tests for high school students differ for 

students with introverted and extroverted personality types? 

 Personality types appear to be clearly related to different types of desires for careers 

(Rashid & Duys, 2015). There also appears to be a relationship between students stated learning 

type preferences and their personality type (Ginevra, Nota, Heppner, Heppner, & Soresi, 2014). 

This research found no statistically significant relationship between the test scores for either 

personality type. 

 Personality types do appear to have an effect on individuals and can help shape their life 

and their careers. However, based on this research, there does not appear to be a statistically 

significant difference in how individuals of personality types learn. Both extroverted and 

introverted students appear to learn at the same rate and with the same abilities no matter what 

type of instruction they receive. 

RQ3: Do the academic scores on Biblical knowledge tests for introverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

RQ4: Do the academic scores on Biblical knowledge tests for extraverted high school students 

differ for those who receive visual-only teaching and those who receive audio-only teaching? 

   Other researchers have attempted to show that despite using different learning styles, 

students do not perform measurably better in the classroom (Pashler, McDaniel, Rohrer, & 

Bjork, 2009). The research in this paper supported that idea by not finding a statistically 

significant different with different learning styles. At the same time, this research added the 

additional factor of personality type to attempt to find a relationship or combination that could 

result in statistically significant additional learning. No clear relationship was found that led to a 

statistically significant difference in learning as measured by an academic test. 
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 Personality types have been used to effectively estimate success in relationships 

(Honeycutt & Keaton, 2012), but this effect does not appear to apply to academic learning, either 

just when considering personality type and while considering personality type with different 

learning styles. These personality types are clearly defined traits of individuals (Lloyd, 2012), 

but these do not appear to affect the ways that people learn, at least when considering them 

learning via different types of instruction. 

 Teaching in a lecture-style setting is still an effective method of teaching (Camargo-Uribe 

& Hederich-Martinez, 2014). This method is primarily audio-based, though many teachers 

currently integrate visual styles into their lecture classes as well. However, these different 

methods do not appear to make a difference in how effectively students learn when taking into 

consideration a class full of students, no matter their personality types.  

Implications 

A good deal of effort is currently being spent in the education industry working to 

support the idea of differentiated instruction. While it is impossible to prove a negative, this 

research provides additional support and an additional case in which differentiated instruction, as 

described by audio and visual types, does not appear to significantly affect the learning process, 

even when considering different personality types. 

The only measurement that showed a statistically significant difference was when the 

introverted students who received audio instruction were compared to the introverts in the 

control group. When all the groups of introverts are considered, the control group received both 

audio and visual instruction. When considering the different types of instruction used, it could be 

assumed that the control group would do better than either of the other groups simply because 

they received both types of instruction.  However, the introverts with audio instruction did not do 
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significantly better than introverts who received visual instruction. This area could potentially be 

an area for more in-depth study to determine if there is there is potential for introverted students 

to learn more from audio-only instruction. At the same time, in this study, students in the audio 

group overall did significantly better than when compared to the control group, not considering 

personality type. 

When considering extroverted students, there were no statistically significant differences 

for any of the groups and in any cases of different instruction types. This shows that in this study 

the type of instruction received by an extroverted student does not matter when it comes to 

measuring academic success of the student. Extroverted students may find different ways to learn 

no matter what type of instruction they receive, or they may easily receive and absorb any type 

of instruction that is used while they are in the classroom. This also shows that if instructors are 

spending additional time to attempt to teach in the classroom with different instruction types, that 

process is not something that is increasing the amount of learning occurring with the extroverted 

student. 

Limitations 

The risk of a Type I error is related to the nominal alpha selection, in the case of this 

research, .05 or 5%. The population used for this research used convenience groups, so there 

may have been an effect related to the groups – these different convenience groups were based 

on the current class structure and class layout, so the classes were taught at different times in the 

day and this may have had an effect on students in the classes. While the overall size of the study 

was reasonable (n = 93), but each individual personality and instruction group were relatively 

small, ranging from n = 12 to n = 23. The students were also from a relatively small, private 

school. This may have provided a group of students that have different reasonings for being in 
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the school and different socio-economic levels than a group of students from the overall 

population of all students. The study was also conducted in a single school which further limits 

the population to students that are familiar with one another any may have additional ways to 

provide learning in the smaller groups (such as sharing notes, lifelong friendships, and others). 

The study was conducted at a single school in suburban North Carolina, so the participants in the 

study did not include urban students, rural students, or students from other countries, all who 

may have different ways of learning and accepting different teaching styles. 

Recommendations for Future Research 

1. Additional research could be attempted to see if the statistically significant result in this 

research could be repeated in a different setting, where introverted students who received 

audio instruction scored significantly higher on their test scores. 

2. Research that controlled for the time of day and instruction type may help support the 

data and results of this research. 

3. Larger populations of students, or a narrower focus on one set of students and instruction 

type could be attempted to determine if there are other effects related to differentiated 

instruction. 

4. Other factors related to the MBTI personality type could be used to attempt to determine 

if there are relationships between other personality characteristics and instructional types. 

5. Because of the statistically significant different for introverted students with audio 

instruction, additional research could focus on introverts and audio instruction to see if 

there is any advantage for introverted students that receive audio-only instruction. 
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Conclusion 

Educators spend a great deal of time working on teaching strategies related to different 

learning styles (specifically audio and visual learning styles). There is an entire industry based on 

teaching to different learning styles, based on reported preferred learning styles. The research in 

this report attempts to find a relationship between different teaching styles and learning styles 

and also includes personality types. From what this research shows, there is not a statistically 

significant effect of different teaching styles, no matter the student or the student personality 

type. 
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Appendix A 

INSTRUCTIONS FOR TEST ADMINISTRATOR 

Dear Brother, 

Thank you so much for agreeing to participate in this Assessment of Bible Knowledge research 

project.  As a faithful Christian leader you realize the importance of Bible knowledge as the 

foundation for Christian discipleship.  My research project is two-fold.  There is a 100 question 

multiple-choice Assessment of Bible Knowledge Test.  It is to be completed by each student 

Bible class participant in your classes.  Only those who have provided an asset form should 

participate in this survey. 

The instructions are as follows:  

1.  Complete the Assessment of Bible Knowledge Test during Bible class 

PLEASE FOLLOW THESE INSTRUCTIONS WORD FOR WORD AND STEP BY STEP. 

1.  Student Information: 

a.  Administrator Statement/script - "I am going to administer a Bible Knowledge Survey.  This 

Assessment of Bible Knowledge Survey is part of an EDD research project.  All individual 

scores and answers are anonymous and will be kept confidential.   

b.  "Please answer the questions honestly and do not share answers with each other.  Remember, 

this is a research project and your answers need to reflect your sincerity.  Please take this 

seriously.  Please complete the entire survey.  I will pick up the finished surveys after everyone 

is finished.  "  

c.  Administrator - pass out the Assessment of Bible Knowledge Test booklets with blank answer 

sheets.   
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2.  Upon completion collect the completed answer sheets and place in test envelope. 

 (Please Do Not Look At The Survey Answers In Order To Preserve Complete Confidentiality). 

3.  Please provide completed answer sheets back to me after the tests are complete. 

 

If you have any questions please contact me at 980-318-3728  

 

I thank you in advance for taking the time to assist in this valuable research project. 

May all results be used to the glory ofGod. 

In His Service, 

Jeffrey Ober 

Liberty University Graduate School of Education 
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