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ABSTRACT

CHARACTERIZING THE LEARNING STYLES AND TESTING THE
SCIENCE-RELATED ATTITUDES OF AFRICAN AMERICAN
MIDDLE SCHOOL STUDENTS: IMPLICATIONS FOR
THE UNDERREPRESENTATION OF AFRICAN
AMERICANS IN THE SCIENCES

Donald Ray Perine

African Americans, Hispanics, Native Americans and women are
underrepresented among thé population of scientists and science teachers in the United
States. Specifically, the shortage of Afican Americans teaching math and science at all
levels of the educational process and going into the many science-related fields is
manifested throughout the entire educational and career structure of our society. This
shortage exists when compared to the total population of African Americans in this
country, the population of African American students, and to society’s demand for more
math and science teachers and professionals of all races.

One suggestion to address this problem is to update curricular and instructional
programs to accommodate the learning styles of African Americans from elementary to
graduate school. There is little in the published literature to help us understand the
leamning styles of African American middle school students and how they compare to

African American adults who pursue science careers. There is also little published data
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to help inform us ahout the relationship between learning styles of African American
middle school students and their attitudes toward science.

The author used a learning styles inventory instrument to identify the learning
style preferences of the African American students and adults. The preferences identified
describe how African American students and African American adult science
professionals prefer to function, learn, concentrate, and perform in their educational and
work activities in the areas of: (a) immediate environment, (b) emotionality, (c)
sociological needs, and (d) physical needs. The learning style preferences for the
students and adults were not significantly different in key areas of preference.

A Test of Science-Related Attitudes (TOSRA) was used to measure seven distinct
science-related attitudes of the middle school students. A comparison of the profile of
the mean scores for the students in this study to a national norm, comprised of students of
all races, showed no significant differences. The attitudes that African American middle
school students have toward science are influenced by science professionals (role
models), their parents, and their teachers. This correlates directly with the high

preference for Parent Motivated and Teacher Motivated learning style preferences.
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CHAPTER 1

INTRODUCTION

The purpose of this research was to identify the learning styles of African
American students, teachers, and professionals, as a way to better understand the problem
of underrepresentation of African Americans in the sciences. In addition, this research
addressed the relationship between learning styles and the science attitudes that African
American middle school students have toward science. African Americans, like many
students, seem to develop a dislike or a fear of science and mathematics around the
middle school grades when taking these subjects becomes required. Lack of preparation
in science and mathematics among minority students in late elementary and early junior
high school affects enrollment and success in senior high school programs. Ultimately,
this lack of preparation carries over into college (7).

A review of the various types of learning styles will be presented as a precursor to
a specific discussion of the learning styles inventory ideas and instruments of Dunn,
Dunn, and Price chosen for this study. A brief history of the views on cognitive
functioning and learning styles of African American students along with a review of
other cultural studies using the learning styles inventory will be provided. The status of
African Americans in the sciences over the last twenty-five years as well as a discussion
of factors contributing to the unequal participation of African Americans will be

presented. A review of the ideas of testing science-related attitudes (TOSRA) of middle
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school students will be given. After the review of learning styles and science-related
attitudes, the purpose, hypotheses, assumptions and delimitation of this particular study
will be provided. An interpretation of the data collected from the learning styles
inventory tests administered to the African American middle school students and the
adults will be presented. The results of the TOSRA for the middle school students will
be presented. A summary of the findings of this study and future implications of the

results will conclude the research.

Learning Styles

Learning styles is a broad term and includes cognitive style as well as other styles
that will be discussed. According to Claxton and Murrell (2) regardless of the type of
style that an individual uses, style is different from ability, which they view as a
characteristic of intelligence. Ability refers more to the content of cognition, while style
helps to predict how information is to be processed by each individual. Trying to
understand how humans learn probably goes back some 2500 years; however, Claxton
and Murrell feel that from the early 1900s to the 1960s there was a lack of focus on trying
to understand learning styles. They attribute this to the lack of a clear definition of
learning styles, which led to contradictory findings on the topic coming from researchers
representing many disciplines.

Keefe (3) is of the opinion that in order to have a workable approach to
comprehending and describing learning styles, three areas must be understood: cognitive,
affective, and physiological. According to Messick (4), cognitive style describes the way

a person perceives things, remembers information, and solves problems. Cognitive style
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focuses on “how” a person learns, not “what” is learned. Witkin et al. (5) were the
pioneers for a special profile under the cognitive domain, the dimensions of “field
dependence” and “field independence.” Individuals were shown a complex design and
were asked to isolate the simple figure hidden within it. The authors have characterized
field dependent people as being dominated by the field or the surrounding area of the
complex design. These individuals are viewed as being global and sensitive to their
social environment but not very analytical in their thinking. On the other hand, the
background material in the design does not distract field independent people. These
individuals are able to distinguish parts from the whole, are more analytical in their
thinking, and are nonresponsive to their social environment.

Dunn and Dunn (6) explain that the affective domain of learning styles includes
personality and emotional characteristics associated with areas such as the environment,
persistence, control, responsibility, motivation, sociological needs, and peer and authority
figure interactions. The affective domain relates to questions like: Do you prefer working
or studying alone or with others? Are you more competitive or cooperative? Dunn,
Dunn (6) and Keefe (3) suggest that the physiological component is biologically based
and is connected to sex differences, health and nutritional concerns, and reaction to the
physical environment. The physiolo gical domain relates to questions like: Are you a
morning, evening, or night person? Do you require frequent breaks? Does background
music help you to concentrate while studying or does it distract you? There are problems
associated with compartmentalizing concepts and ideas into precise categories because
there is overlap in the meaning of many terms. However, classifying learning stylesis

helpful in understanding the complexity and scope of this broad field.
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Reiff (7) explains that under the cognitive domain, four noteworthy learning
profiles have generated much research and interest: Mindstyles (Gregorc’s Model),
Multiple Intelligences (Howard Gardner’s Multiple Intelligence), Modality (Don Lowry’s
True Colors), and Psychological Differentiation (Herman Witkin’s Field
Dependence/Field Independence). Under the affective domain, Psychological Types,
(The Myers-Briggs Type Indicator) has been used significantly in personality studies.
Under the physiological domain, four major elements: immediate environment,
emotionality, sociological needs, and physical needs will be discussed in detail along
with the Learning Styles Inventory (LSI) instrument used in this study as published by

Dunn, Dunn, and Price, which 1s based on these four elements.

Dunn, Dunn and Price Learning Styles Inventory

In 1974, Rita and Kenneth Dunn (6) attempted to develop a comprehensive
learning styles model by incorporating four elements: environmental, sociological,
emotional, and physical variables. Later, Gary Price joined their effort to complete the
model, which is now widely used in secondary schools. The model consists of four
major elements:

1. Environmental - These are the surrounding factors that a learner finds most
conducive to leaming. They are:
a) Sound — noise level,
b) Light - level of lighting,
c) Temperature — temperature of study area, and
c¢) Design — formal or informal learning setting.

2. Emotional - These factors are similar to the affective factors in the other
learning styles models: They are:
a) Motivation — the need to achieve academically and the need to please teachers,
b) Persistence — the inclination to complete a task,
¢) Responsibility — a person’s conformity level or inclination to follow instruction
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(i.e. whether a person does what is expected or does things according to what he
or she wants), and

d) Structure - the desire to have specific directions or to perform tasks
independently without assistance.

3. Sociological — These factors account for a person’s need for social support in
a learning situation. They are:

a) Self-orientation — a person’s preference to work alone,
b) Colleague-orientation — the individual’s need to have a colleague’s support in
the learning process,
c) Authority-oriented — the person’s regard and respect toward an authority
figure,
d) Pair-oriented — the person leams best when working in pairs, and
e) Team-oriented — the individual learns best when working with a team.

4. Physical Needs — These factors relate to a person’s perceptual preferences. They are:
a) Perception — the modality preferences, (i.e. auditory, visual, tactile, or
kinesthetic),

b) Intake — the desire to eat, drink, chew, or bite while concentrating,
¢) Time — the time of day that a person learns best, and
d) Mobility — the need for movement during learning (6).

The Dunn, Dunn, and Price Learning Styles Instrument has been revised into two

versions, one for students in grades 3-12 called Learning Styles Inventory (LSI) and one

for adults called Productivity Environment Preferences Survey (PEPS).
LSI (Appendix A) is a self-report inventory and is designed for students in grades

3-12. There are several variations of these inventories to accommodate different grade

levels. All of the questions are scored on a 3-point or 5-point Likert scale and can be

administered in a paper-pencil format, orally, by tape, or by computer. The LSI surveys
individual preferences in each of 22 different areas. Questions concerning each of the
areas are presented. Responses tend to reveal personalized preferences that, when
identified as relevant areas, represent the way in which the individual prefers to study or

concentrate. The LSI reveals how students prefer to learn, not the skills they use to learn.

See Appendix A for the description of each of the 22 areas.
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PEPS (Appendix B) is the adult version of the self-report learning styles
assessment instrument. The PEPS is similar to the LSI measuring the first 20 areas on a
Likert scale but is modified for adults.

A computerized profile of the author’s responses to the PEPS is shown in
Appendix C. This profile, as does the profiles of all the participants, contains the
individual’s name, identification number, sex, date answer sheet was scored, group
identification, raw score (the raw score is the arithmetic sum of the responses to the items
in a given area), standard score (scale ranges from 20 to 80 with a mean of 50 and a
standard deviation of 10), LSI or PEPS area, and a graph of the relative location of each
person’s standard score in each area. The standard score is calculated as compared to the
scores of more than 500,000 students and 1,000 adults who have completed the LST and
the PEPS, respectively. Individuals having a standard score of 60 or higher have a high
preference for that area when they study, concentrate, or work. Individuals having a
standard score of 40 or lower with the exception of Learning Alone or with Peers and
Evening/Morning, which are on a continuum, have a low preference in that area when
they study, concentrate, or work. Individuals having scores that fall between 40 and 60
indicate that their preference is neither high nor low in that area. For example, a learner’s
preference for some type of sound (music, TV, radio, etc.) is indicated by a score of 60 or
higher under the noise preference area.

The effect on student achievement when teachers teach to the learning styles of
students was the subject of a meta-analysis of Dunn, Dunn, and Price’s Learning Styles
Inventory (LSI) conducted in 1993 by Sullivan (8). Her research showed that adapting

instructional methods and lesson plans to match the learning style preferences of the
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students increased learning outcomes. The results of her investigation have been
reprinted from the LSI Manual (9) (Appendix D).

In 1987, Curry (10) conducted a comparative analysis of the style
conceptualizations and psychometric analyses of nine different instruments, which
supposedly measured leaming styles instructional preference. The LSI was the only
instructional instrument rated as having good or very good reliability and validity
(summative psychometric rating). The other eight instruments received ratings of poor
and fair. The LSI was found to be the easiest to use and interpret. The LSI is the most
broadly used assessment instrument in elementary and secondary schools, according to
Keefe (11). Educators throughout the United States that have used the LSI have reported
statistically higher test scores and/or grade point averages for students whose teachers
changed from traditional teaching methods after assessing the learning styles of their
students using the LSI instrument. The traditional approach is that no type of assessment
is performed on the students to measure their thinking skills or preferences for learning
prior to the teacher implementing standard instructional methods, materials, and lesson
plans. Favorable results of applying learning styles have been shown at all levels,
elementary, secondary, and college once students are made aware of their learning styles.
Teachers have reported significantly higher standardized achievement and aptitude test
scores for students who had not scored well previously (/7).

The LSI does the following:

1. Permits students to identify how they prefer to learn and also indicates the
degree to which their responses are consistent,

2. Suggests a basis for redesigning the classroom environment to
complement students’ diverse styles,
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3. Describes the arrangements in which each student is likely to learn most
effectively (i.e. alone, paired with two or more classmates, with a teacher,
or, depending on the task, with students with similar interests or talents),

4, Explains which students should be given options and alternatives and
which students need direction and a highly structured environment,

5. Provides information concerning which students are conforming and
which are nonconforming and explains how to work with both types,

6. Pinpoints the best time of day for each student to be scheduled for difficult
subjects, showing how to group students for instruction based on when
their energy levels for learning is the highest,

7. Identifies those students for whom movement or snacks, while the
students are studying, may enhance their ability to learn, and

8. Suggests those students for whom analytical versus global approaches are
likely to be important (6).

A learning styles inventory instrument was used instead of a personality and/or
intelligence test because, although important to learning, a student’s personality type or
intelligence quotient are more difficult for a teacher to influence, change, or address.
Even though learning styles knowledge is by no means a panacea, the development of
teaching methods and lesson plans based upon the learning styles of students have been

shown to produce positive results (8,/0,11).

Literature of African American Learning Styles

Educators such as Banks (/3), Shade (/5), Hale (6), and Sue and Sue (/2) have
postulated many explanations as to why African American students have been labeled not
only as different but sometimes as inferior. According to Sue and Sue (/2), these views
of African American students being different or inferior arise from a society that serves to

promote what is described as the YAVIS syndrome which favors individuals viewed as
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being Young, Attractive, Verbal, Intelligent, and Successful. African Americans have
consistently been relegated to the edge of these categories. American society has
continued, many times unknowingly, to accept biased assumptions concerning the
differences between African American and Caucasian children, instead of searching for
an understanding for these differences. These misrepresentations seem to be manifested
in the area of cognition where African Americans are not as strong (/2).

The misconception of the cognitive tendencies of African Americans in
analytically oriented American school systems seems to foster several damaging beliefs.
Banks (/3) feels America was made aware of the idea of socioeconomic factors having
great influence on the learning potential of African American students during the Civil
Rights Movement of the mid-1960s. The American educational system tried to explain
the lower academic achievement of impoverished students in the United States, a
disproportionate number of whom were and still are African American. These efforts
introduced such ideas as “cultural deprivation” and “cultural differences.” The cultural
deprivation theory gained the most attention in the 1960s and early 1970s and suggested
that underachievement in the African American community was caused by a lack of
proper socialization skills. The African American culture was viewed as inferior because
many of the customs, values, beliefs, and behaviors displayed were different from those
of the Caucasian culture. This way of thinking became less popular as society’s feelings
changed toward the belief that African Americans needed to obtain middle class status if
their culture was to be validated. During the 1980s, the cultural differences theory gained
greater acceptance, because differences were no longer seen as deficiencies. The cultural

differences theory fostered the idea that the world view of African Americans was valid
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and need not be viewed as pertinent only in comparison to Caucasian American values,
beliefs, and customs. Banks (/3) concludes that while cultures share a number of
overlapping beliefs, values, and behavioral style, just as important are the differences
within a particular group, (i.e. gender, religion, demographics, and social status).

According to Kunjufu (74), there are a number of areas that impact the education
of African American children. Areas such as teacher expectations, tracking, parental
involvement, student self-esteem, curriculum, learning styles, test bias, and peer pressure
are important factors. Kunjufu (/4) and Banks (/3) concur that social status is probably
the most important of these variables. They point to the number of studies conducted by
colleges and school districts showing a correlation between income and the number of
parents in the home and academic achievement by the children. Banks (/3) goes a step
further with the assertion that people of the same social class will probably act alike, have
some of the same values, and possibly learn in a similar fashion. The biggest problem
with testing this theory was trying to define or delineate the different social classes; that
is, lower class, middle class, upper class, and the variations in between. For example, a
single parent home fifty years ago was considered lower class but is now common among
the middle class. He also discovered that an African American middle class family was
not the same as a Caucasian middle class family. Many times the African American
family was a first generation middle class while the Caucasian family was a second, third,
or fourth generation middle class. Being a first generation versus being a second, third,
or fourth generation made a difference in values and perceptions. Banks (/3) concluded

that culture and class, once defined, interact to influence learning styles.
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Understanding what is meant by culture and learning style is essential to
understanding how African American children or others learn. Shade (/5) sees culture as
a way of viewing, judging, and organizing the thoughts, situations, and events a group of
people encounters on a daily basis. Cultures may uphold certain religious teachings,
language, or style of communication. The principles used by individuals to select and to
understand given information are also determined by culture and culture should affect the
way children learn.

Both Shade (/5) and Banks (/3) advocate that the learning styles of African
Americans originated in the West African culture and that both the African American
church and family have been highly influential in promoting these learning styles. Hale
(16) concludes that young African American students possess more of a relational
person-oriented learning style compared to Western Caucasian students. He contrasts the
analytical style, common in most American classrooms, to the relational style, which is
common in the African culture. The problem of students of one culture taught in an
educational environment based on another culture is a foundation for a myriad of

problems.

Cultural Studies Using the Learning Styles Inventory

In 1992 Ewing and Yong (! 7) researched whether significant group, gender, and
grade differences existed in the preferred learning styles of gifted sixth through eighth
grade minority students. Sixty-one Mexican-American (26 males, 35 females), fifty-four
African American (20 males, 34 females), and forty Chinese-American (25 males, 15

females) students were given the LSI. Significant gender differences were observed in
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preferences for Tactile (#14) and Intake (#16) areas. The boys showed a stronger tactile
preference for keeping their hands busy, while reading and for taking notes while they
listened. The boys also displayed the need to eat, drink, or chew on something while
performing an assignment, a preference for Intake (#16).

All three ethnic groups showed high Responsible (#7) and Motivated (#5)
learning style preferences. That is, all groups were willing to conform to the rules and
had the desire to achieve for their own satisfaction. African American students showed
high Visual (#13) and Studying in the Afternoon (#19) preferences. Chinese-Americans
demonstrated the strongest desire for the Visual (#13) learning style preference of the
three groups. Visual students need to be shown pictures, diagrams, or illustrations.
Mexican-Americans demonstrated a higher need for the Kinesthetic (#15) preference.
Mexican Americans prefer whole-body movement and/or real life experiences to absorb
and retain material. They need to act out their ideas and to express themselves (17).

Realistically, a teacher is not expected to know or understand completely all the
learning styles of a culturally diverse classroom or expected to prepare a different lesson
plan for each learning style. However, as Atwater (/8) concludes, science teachers in
particular must be familiar with the literature about learning, perceptual, and cognitive
styles. Science teachers must be able to use a variety of teaching strategies for the
nontraditional student who may be non-analytical or field-dependent. Teachers can
accommodate a wide variety of learning styles by using a wide variety of teaching
strategies that provide all students multiple opportunities to learn. Atwater (18)

advocates demonstrating to school teachers and administrators that science classes are
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currently designed so that certain students have a better chance of succeeding in learning
science, typically the Caucasian male student.

Teachers should design curriculum materials and lesson plans that acknowledge
and relate to all cultures and races. Multicultural education is a concept that views

science and the science teacher from a different perspective. According to Atwater,

There are many definitions of multicultural education. One of the most
comprehensive definitions describes multicultural education as at least three
things: an idea or concept, an educational reform movement, and a process.
Multicultural education incorporates the idea that all students, regardless or their
gender and social class and their ethnic or cultural characteristics, should have an
equal opportunity to learn in school (/8).

Changing the environment of teaching science must start with the top
administrators of school systems and flow down to the science teachers in the classrooms.
If not, a majority of Americans students, especially African Americans, will be left
behind in science classes.

In 1987, Jacobs (/9) used the LSI to determine if any differences existed in the
learning styles of African American kligh, average, and low achievers. He also compared
their learning style preferences to that of Euro-American high, average, and low
achievers. The classification of high, average, and low achievers was based on the local
school district’s Comprehensive Assessment Program (CAP) test scores. The sample
population consisted of 300 students from three middle schools in the south. The results

Aof his study showed that there were differences in learning styles according to |
achievement level, sex, and race.

In this section, only the results of the African American students in Jacob’s (19)
study will be discussed. However, in Chapter 3 (Results and Discussion) a comparison of

the learning styles of African Americans and Euro-Americans will be provided. African
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American high achievers had strong preferences for Teacher Motivation (#22). These
high-achievers desired to learn and complete assignments because teachers would be
pleased. The average-achievers showed high learning style preferences in the area of
Auditory (#12) learning. These average-achievers learned best when information and
instructions were verbalized to them or delivered through a recording. African American
low achievers showed a strong preference for Persistence (#6). Low-achievers were
more inclined to complete a task before taking a break. More African American male
high achievers preferred “less structure” than did female average and low achievers.
More African American male low achievers preferred “authority figures present” while

learning than did female low achievers .

Minorities in Science

Statistical data compiled by Wild and Wilson (20) reveal that African Americans,
Hispanics, and Native Americans are underrepresented among the population of scientists
in the United States. In 1995, minorities eamed only 18.0% of all bachelor’s degrees,
14.0% of master’s degrees, and 12.6% of doctorates. In 1993, Hispanics earned only
3.0% of bachelor’s degrees, 2.9% of master’s degrees, and 4% of first professional
degrees while African Americans received only 6.7% of all bachelor’s degrees awarded,
5.4% of master’s degrees, and 5.5% of first professional degrees. Out of the 27,105
American citizens awarded doctorates in 1994, only 1,092 African Americans, 882
Hispanics, and 142 Native Americans were represented. These percentages are
disproportionate to the 12.3 % African Americans, the 12.5 % Hispanics, and the 0.9%

Native Americans comprising the whole population in the United States, according to the
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