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Abstract

The purpose of this investigation was to conduct a quantitative synthesis of
correlational research that focused on the Dunn and Dunn Learning-Style Model and was
concerned with adult populations. A total of 8,661 participants from the 47 original
investigations provided 386 individual effect sizes for this meta-analysis.

The mean effect size was r = .258. This suggested that the learning-style elements
had a medium effect on the 30 independent variables explored. The largest effects were
on Discipline (r = .363), Achievement (r = .351), Decision-Making Groups (r = .343),
Age (r =.326), Ethnicity (r = .311), Right Brain/Left Brain (r =.303), and Gender (r =
.288).

Six of the 15 independent variables were discovered to have moderated the
results. These included the assignment to research sample, demographic region,
publication type, school level, type of statistics utilized to calculate effect size, and
university.

Publication bias was not revealed through correlations of sample sizes and effect
sizes. Calculation of a Fail Safe N statistic determined between 1,439 and 1,644 studies
supporting the null hypothesis would be necessary to reverse the conclusion that
individual’s preferred learning-styles were significantly related to the categorical
variables examined.

Keywords: learning styles, meta-analysis, higher education, Dunn and Dunn Model,

adults
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A Meta-Analysis of Dunn and Dunn Model Correlational

Research with Adult Populations

Most people have heard the statistic that seven babies are born every minute in the
United States, but few are aware of the astonishing detail that one journal article is
published every 30 seconds in the sciences (Mahoney, 1985). That fact makes it
impossible for individuals to find, read, and analyze all possible publications on a single
topic of interest. To further compound the problem, the research concerning the same
topic is usually diverse and complex, and may appear in a variety of journals with varied
foci. For instance, while a researcher at the University of Mississippi examined the
characteristics of freshman students of Alcorn State University, another researcher at
Boston University investigated adult learners at an Alaskan oil industry corporation, and
yet another researcher at St. John’s University in New York examined non-traditional
college students in multiple treatments. These researchers all used the Dunn and Dunn
Learning-Style Model (1972, 1992, 1993, 1999) as the cornerstone of their investigation,
but each was examining different age, achievement, and geographical populations and
very different variables.

A simple search of learning style on Educational Resources Information Center
(ERIC) revealed the existence of 4,019 articles. Thus, there appears to be a need to
quantitatively synthesize this voluminous research to integrate its findings, analyze
relevant theories, resolve conflicts that appear in the literature, and identify central issues

and findings for future investigations (Cooper & Hedges, 1994, p. 5).
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Overview of the Dunn and Dunn Learning-Style Model

During the late 1960s, researchers began to examine the alternative ways in which
individuals learn. Their discoveries evolved into what is known today as learning style
(Tendy & Geiser, 1998-9). Learning style is comprised of biological and developmental
characteristics that make the identical instructional environments, methods, and resources
effective for some learners and ineffective for others (Dunn & Dunn, 1972, 1992, 1993;
Thies, 1979, 1999/2000). Compared with other learning-style approaches, the Dunn and
Dunn Learning-Style Model: “(a) includes greater comprehensiveness, (b) is more
extensively researched, and (c) demonstrates higher levels of consistent effectiveness”
(Given, 1997-8).

According to Dunn and Dunn (1993), learning style is the way students begin to
concentrate on, process, internalize, and remember new and difficult academic
information. Because at every age, people learn more, do so more easily, and retain it
better when they use their learning style, their styles are actually their strengths (Dunn,
Griggs, Olson, Beasley, & Gorman, 1995).

The Dunn and Dunn Learning-Style Model is based on the theory that:

1. most individuals can learn;

2. different instructional environments, resources, and approaches respond to
different learning-style strengths;

3. everyone has strengths, but different people have very different strengths;

4. individual instructional preferences exist and can be measured reliably (Burke,

Guastello, Dunn, Griggs, Beasley, Gemake, Sinatra, & Lewthwaite, 1999-2000);
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5. given responsive environments, resources, and approaches, students attain
statistically higher achievement- and attitude-test scores in congruent, rather than
incongruent treatments (Dunn & Dunn, 1992, 1993; Dunn & Griggs, 2003).

According to this model, learning style is divided into five strands called stimuli. The

first stimulus strand consists of biologically-imposed environmental elements (Thies,
1979, 1999-2000). These include preferences for Sound versus Quiet, low versus bright
Light, warm versus cool Temperatures, and Formal versus Informal Seating. The
combination of Light and seating Design affect approximately 70 percent of people
(Dunn & Dunn, 1998, p. 8). Although room Temperature and Sound affect only a small
percentage of learners, for those who have a strong preference for either cool or warmth
or quiet versus sound while concentrating, these elements become critical for functioning
effectively. Such people become distracted by this need and are unable to concentrate if
the temperature or acoustics in the room do not match their biological preferences (Dunn,
Thies, & Honigsfeld, 2001).

The model’s second stimulus strand includes the emotional elements of
Motivation, Persistence, Responsibility, and Structure. Whereas the element of
persistence is biologically imposed, the others are developmental (Thies, 1979, 1999-
2000). Persistence is the need to complete a task before taking a break versus the need to
take many breathers while working on a task. Motivation is concerned with whether or
not a person is internally versus externally motivated, whereas Responsibility is denoted
by whether a person is conforming or nonconforming, and structure refers to individuals’

needs for internal versus external direction.



A Meta-analysis of Dunn.... 6

The sociological elements of Learning Alone, in a Pair, with Peers, as part of a
Team, or with an Adult who is either authoritative or collegial, and the need to work in a
Variety of Ways versus in a routine, comprise the third stimulus. These elements are
developmental (Thies, 1979, 1999-2000) meaning that they tend to change over time in
predictable patterns.

The physiological strand is composed of the elements of Perceptual Preferences,
Intake, Time, and Mobility. The four modalities of perceptual strengths are: auditory
(remembering %, of what is heard): visual (remembering % of what is read or seen):
tactual (remembering % of what is written or manipulated with the hands); and
kinesthetic (remembering %, of what is experienced). The idea that individuals remember
differently the complex information they learn by hearing, reading, seeing, tactually
manipulating, or experiencing may be one of the major findings of this era (Dunn &
Dunn, 1998, p. 10). Perceptual Strength and Time of Day each affect approximately 70
percent of all people. Intake is the need to snack while learning and Mobility is the need
to be pacing, rocking, or changing positions at frequent intervals while learning.

The fifth stimulus strand incorporates the psychological elements. These include
Global versus Analytic processing, Hemisphericity, and Impulsive versus Reflective
behaviors. The elements of Hemisphericity and Global/Analytic essentially appear to
parallel each other (Dunn, Beaudry, & Klavas, 1989). Both refer to a preference for
simultaneous versus sequential mental processing.

No one is affected by all 21 elements. (See Figure 1.) Most people are impacted
by somewhere between 5 and 14, although some individuals are affected by as many as

16 (or more); many are impacted by fewer (two to six). All elements are important and
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contribute differentially to how well each adult concentrates on, processes, internalizes,
and retains new and difficult information (Dunn & Dunn, 1998, p. 8).

It is difficult to identify learning style accurately without a reliable instrument
(Beaty, 1986; Dunn, Dunn, & Price, 1977; Marcus, 1977). Several reliable and valid
assessments that identify individual learning-style preferences have been developed.
These inventories are self-reporting questionnaires that identify individual preferences.
The Learning-Style Inventory (LSI) (Dunn, Dunn, & Price, 1975, 1978, 1984, 1986,
1987, 1989, 1990, 1996) is based on the Dunn and Dunn Learning-Style Model and
different age-appropriate versions analyze the conditions under which students in grades
3 through 12 prefer to learn. The LSI also is appropriate for academically underachieving
college freshmen. The Productivity Environmental Preference Survey (PEPS) (Dunn,
Dunn, & Price, 1981, 1986, 1989, 1990, 1991, 1993, 1996) is appropriate for adult
students and Building Excellence (BE) (Rundle & Dunn, 1996-1999) is a globally
formatted instrument for corporate personnel. Once learning styles have been identified,
“instructors can estimate the approach(es), method(s), and sequence(s) that are likely to
make learning relatively comfortable for each person” (Dunn & Griggs, 2000, p. 19).
Purpose of the Study

There have been more than 800 studies conducted at more than 120 institutions of
higher education with the Dunn and Dunn Model (Research on the Dunn & Dunn Model,
2004). The findings from this research were too numerous and diverse to be fully
understood through a narrative review of the literature. Instead, a quantitative synthesis of
this body of research led to a better understanding of the overall impact of learning-style

characteristics.
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One way to translate results from varied studies to a common metric and to
statistically explore relationships between investigated characteristics and findings is
through meta-analysis. A meta-analysis refers to an analysis of analyses or to the
statistical analysis of a large collection of results from individual investigations for the
purpose of integrating the findings (Glass, 1976). This strategy provides a viable process
for comparing the differences among studies in treatments, settings, measurement
instruments, and research methods that make their findings difficult to compare. Even
frequent replications can prove inconclusive if these variables are interchanged.
Literature on a topic may be so extensive as to obscure trends with an overwhelming
amount of information (Bangert-Downs & Robert, 1991).

Therefore the purpose of this research was to conduct a quantitative synthesis of
correlational studies elicited from educational journals and doctoral dissertations in which
the Dunn and Dunn Learning-Style Model served as the cornerstone between 1980-2003
and which used post-high school populations.

Faith, Allison, and Gorman (1997) described the three basic goals of meta-
analysis. The first goal is to find the average effect size of all studies to determine the
overall effectiveness of the construct under investigation. The second goal is to determine
the homogeneity or heterogeneity of that average. If the individual effect sizes are close
to the average effect size, “then there is little reason to suspect that other variables are
related to variations in effect size” (p. 272). If there is considerable variability around the
average, usually more than 25% of the population effect size, then the researcher searches
for “variables that moderate effect sizes” (p.246). Thus, a third goal of meta-analysis is to

identify the variables that lead to larger or smaller effects.
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Method

Data Collection

A comprehensive and methodical literature search was conducted to locate both
published and unpublished correlational investigations using post-high school
populations between 1980-2003 and based on the Dunn and Dunn Learning-Style Model.
Studies were located through several approaches.

The Learning-Style Network offers two compilations of research on this model.
Research on the Dunn and Dunn Model (2003) itemizes books, articles, and dissertations
focused on the Dunn and Dunn Model. Annotated Bibliography of Research (2003)
contains summaries of books, articles, and dissertations on several models of learning
style. Relevant research for this meta-analysis was found using these comprehensive
sources.

Next, electronic databases were systematically scanned for both published and
unpublished research including the terms learning style and Dunn. This computer-based
search identified relevant studies contained in Educational Resources Information Center
(ERIC), Proquest, Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Education Full Text, Government Printing Office (GPO) on SilverPlatter, Library and
Information Science Abstracts, Library Literature and Information Science, and
PsychINFO.

After computer databases were searched, it was necessary to conduct an “ancestry
analysis for older literature by checking reference lists of retrieved publications” (Faith,
Allison, & Gorman, 1997, p. 248). This process also has been titled footnote chasing

(Cooper & Hedges, 1994, p. 46-47). Reference lists of research papers were searched to
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locate relevant studies. The publisher of Building Excellence was contacted to gather
research conducted with this instrument.

For a study to be included in this meta-analysis, it had to have met specific
inclusion criteria. This review and subsequent investigation focused on the 47
correlational studies that met all the criteria.

Initially, to be included, the research must have been a correlational study.
Experimental, quasi-experimental, theoretical, and descriptive studies were excluded.

Second, the investigation must have utilized one of three instruments based on the
Dunn and Dunn Learning-Style Model. The sample also must have included college
students or adults.

Finally, the study must have reported enough statistical information to estimate
effect sizes. To calculate effect size, the investigation must have reported the number of
participants and summary statistics, such as F ratios, means and standard deviations, t-
tests, or significance levels.

Coding Study Characteristics

Two different types of variables were considered when coding studies for
this meta-analysis. The dependent variables were effect size values. The independent
variables were study and design characteristics that may have influenced the magnitude
of these effect sizes (Lipsey & Wilson, 2001).

Once the coding forms were developed, several studies were coded to be certain
all characteristics were included and the codebook was explicit enough to enhance
reliability. Next, a statistician familiar with meta-analyses was consulted for his expertise

on the appropriateness and details of the coding forms. Once the forms were determined
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effective, this researcher coded the studies following the codebook. To increase
reliability, two additional coders randomly chose 10 % of the studies to code. Intercoder
reliability then was calculated at 93% agreement.

Statistical Analysis

The first stage for this part of the analysis is the combination of study results.
Several statistical packages were used to analyze the data.

Prior to combining studies, it is recommended to assign more weight to studies
with larger sample sizes (Schmidt & Hunter, 1977; Hunter et al., 1982; Hunter &
Schmidt, 1990). The weighted and unweighted average effect sizes, with corresponding
confidence intervals, were calculated.

Several methods were used to interpret mean effect-size values and to evaluate the
significance of the average effect-size values. The procedures included computing 95%
confidence intervals and using Cohen’s (1977, 1988, 1992) definitions for small,
medium, and large effect sizes for r and d calculations.

Confidence intervals indicate the range within which the population mean is
likely to be, given the observed data. Wolf (1986) suggested a 95% confidence interval
be calculated to interpret an effect size and to examine whether it includes zero. “It would
be desirable for the average effect size not to encompass zero, to be positive there is a
significant effect across these studies,” (p.27).

These procedures fulfilled the first goal of meta-analysis, which is the combining
of effect sizes. The various measures of average effect sizes and their interpretations
revealed the correlations among learning-style elements and the categorical variables

examined. The following procedures determined the heterogeneity of the effect sizes and
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examined whether the selected study characteristics and design features moderated the

correlations of learning-style preferences and the variables investigated. These fulfilled
the second and third goals of meta-analysis, the determination of homogeneity and the

search for moderating variables.

Moderating Variables

Once the various effect sizes are averaged into a mean value, it is important to
determine if they all estimate the same population effect size (Hedges, 1982; Rosenthal &
Rubin, 1982). The homogeneity test assesses the null hypothesis that the between-studies
variance in effects is no greater than would be expected due to sampling error alone, or
25% of the population mean.

Three indicators of homogeneity were calculated and examined. All three tests
rejected homogeneity. Mean effect sizes for learning-style elements and specific
variables investigated were varied enough to be described as heterogeneous.
Consequently, it was essential to search for variables that moderated effect sizes.

Publication Bias

According to Glass, McGaw, & Smith (1981), a major criticism of meta-analyses
is that they are dependent on the findings that researchers report. A meta-analysis’
“findings will be biased, if as surely true, there are systematic differences among the
results of research that appear in journals versus books versus theses versus unpublished
papers” (p. 226). In general, statistically significant findings are more likely to be
published than not. As this was an anticipated issue, publication type was considered a
moderating variable in the coding system for this meta-analysis. Primary studies were

coded to differentiate among dissertations or theses, published journal articles, both



A Meta-analysis of Dunn.... 13

dissertations and published article, and conference papers. Potential publication bias was
assessed in three ways.

Light and Pillemer (1984) introduced the funnel plot for the graphic detection of
publication bias. A funnel plot is a scatterplot of sample size versus estimated effect size
for a group of studies. Since small studies typically will show more variability among the
effect sizes than will larger studies, and there will be typically fewer of the latter, the plot
should look like a funnel. “When publication bias is present, the funnel will look as if it
has been cut off at some point or a variation in the density of points will be observed,”
(Cooper & Hedges, 1994, p. 393). This procedure was conducted and did not suggest
bias. Correlations between sample sizes and effect sizes were examined during the
cluster analysis, but since low correlation was revealed, publication bias was not
probable.

The third assessment was the calculation of the Fail Safe N through Schwarzer’s
Meta-analysis Program (1986, 1996). This procedure, originally developed by Rosenthal
(1979), estimates the number of unpublished studies reporting null results needed to
reduce the cumulated effect across studies to the point of nonsignificance (Lipsey &
Wilson, 2001. p. 166). High values for this statistic indicated strong results and a reduced
probability that unpublished results could change the overall conclusion.

Results

Mean Effect Sizes

Fifty-nine studies were identified that were based on the Dunn and Dunn model,
were correlational, and focused on adult populations. Twelve of those investigations did

not provide appropriate statistical information to calculate reliable effect sizes. The
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remaining 47 explorations were accepted and included in this research. The total sample
size was 8,661 and the total number of effect sizes was 386.

The POWPAL program (Gorman, Primavera, & Karras, 1995) was used to
convert individual findings into effect sizes r. Selected investigations provided multiple
effect sizes within one study. The range included five studies that produced a single
effect size to one investigation that provided 38 effect sizes. The effect sizes ranged from
.009 to .785. The mean effect size was .258. Following Cohen’s definitions for small,
medium, and large effect sizes (ES), this meta-analysis included 204 small ES, 140
medium ES, and 42 large ES. Those effect sizes that were .249 and less were categorized
as small; effect sizes that were within .250 - .399 were labeled as medium; and effect
sizes equal to or above .400 were considered large.

The largest value for r was the Fisher's Z transformation of r = .269 which was
weighted by sample size and the smallest value for r was the Schmidt-Hunter weighted r
of r = .236. All the confidence intervals were far from zero (Table 1).

(INSERT TABLE 1 ABOUT HERE.)

This supported the assumption that there were significant relationships between
individuals’ learning styles and the variables examined in this investigation, such as
academic level, achievement, age, attitude, computer usage, discipline, ethnicity, gender,
grade-point average (GPA), and profession. Although these were the variables from the
original research questions, several other variables were revealed once the studies were
gathered and examined closely (Table 2).

Achievement was measured by the researchers through the results on standardized

tests, including a reading test and a nursing examine for certification. Higher-achieving
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students revealed preferences for learning in Several Ways (r = .312), an Authority-figure
present (r = .281), the need for Structure (r = .382), no Sound (r = .400), a Formal Design
(r =.470), and tended to be more Motivated (r = .249) then lower-achieving students who
revealed a strong preference for Light (r = .450). Examining the perceptual strengths,
high achievers had a large effect for Kinesthetic (r = .637) and medium effects for
Auditory (r =.395) and Tactual (r = .339), whereas the low achievers had a small
preference for Tactual (r = .228) and a non-preference for Visual (r = .419) (Table 3).

Age was the most examined variable by researchers. Subjects under 30 years of
age tended to be more Kinesthetic, prefer to learn with Peers or an Authority-figure in the
Afternoon, be Parent-Motivated, and in need of Structure. Participants over 30 years of
age preferred to Learn Alone, were self Motivated and teacher motivated, preferred to
learn in the Morning with Structure and Light, and were Responsible, Visual, and
Tactual. Individuals over 55 years of age were Self-Motivated, Responsible, and Tactual,
preferred learning with Peers in the Late Morning or with an Authority-Figure present,
and had a large effect size for Structure (r =.785) (Table 4).

Attitude was measured separately with job/school satisfaction and with attitude
toward studying. With respect to job or school satisfaction, individuals who were
satisfied revealed a small mean effect for the need to Learn Alone with no Sound.
Subjects who were not satisfied disclosed small effects for Persistence, Responsibility,
and Motivation. With regard to study attitude, students who had a positive attitude were
Responsible, Motivated, Reflective, Visual, and preferred to Learn Alone. Those with a

negative attitude appeared to prefer Intake and Mobility while learning (Table 5).
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Computer usage resulted in seven individual effect sizes with a mean effect of r =
.216 for individuals with high computer usage. Most of the elements were associated with
Perceptual Strengths, although the largest effect was evidenced for Morning learners,
with a medium mean effect size of r =.291 (Table 6).

The discipline, or academic major in which students were enrolled, evidenced the
largest mean effect size. Education majors revealed preferences for three of the four
perceptual modalities, Kinesthetic (r = .310), Visual (r = .332), and Tactual (r =.313).
They also tended to be Responsible and needed Mobility. Nursing majors were
Kinesthetic (r = .388) and Visual (r = .420). They also preferred the presence of an
Authority figure, working with Peers in the Morning and Afternoon, Intake and Light,
and were Motivated and Reflective. Music majors had large effect sizes for Auditory (r =
.524) and Kinesthetic (r = .612) instructional methods. They also preferred the presence
of an Authority figure, working with Peers in the Morning, Intake, and Mobility while
learning new and difficult information. Business majors revealed a small effect size when
correlated with all the elements but none of the researchers provided appropriate statistics
to calculate effect sizes for individual elements (Table 7).

Ethnicity had an overall mean effect size (r = .311) which was one of the larger
effects from the variables examined. Each of the researchers examined different groups
and subgroups accounting for six different groupings in this meta-analysis. Caucasians
revealed medium size effects for Design, Morning, Auditory, and Visual. Hispanics
unveiled medium effect sizes for Intake, Auditory and Kinesthetic. Non-Caucasians

disclosed a small effect for Afternoon learning (Table 8).
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Gender had a medium size effect when it was correlated with all the elements (r =
.358) and revealed a correlation with most of the elements. The data suggested that males
preferred Tactual and Auditory instructional activities, learning in the Afternoon with
Peers, Mobility, and learning in Several Ways. Adult males also tended to be Persistent
and Responsible and males disclosed a large effect size for Design. Females revealed a
preference for Structure, an Authority-figure present, Kinesthetic and Visual modalities,
Temperature, Design, learning in Several Ways, and Mobility. Females tended to be
Persistent, Motivated, Responsible, Morning learners, and preferred Learning Alone.
Females unveiled a large effect size for Intake (Table 9).

Grade-point average (GPA) evidenced an overall mean effect size of r = .191.
When examined closer, one medium and eleven small mean effects emerged. When GPA
results were combined with the data from achievement and entrance exam scores, the
mean effect size was r = .275. The table outlines the mean effect sizes for GPA by itself
and when it was combined with the other two variables. This combination, which
together can be considered achievement, shared many of the same elements. This
similarity, helped support the results that achievement is correlated with learning-style
elements. Students with a higher GPA preferred Kinesthetic activities, Structure,
Learning Alone, Intake, no Authority-figure present, and learning in Several Ways. They
were Motivated and Responsible and did not prefer Tactual instructional methods.
Students with lower GPAs preferred learning in the Afternoon and with Sound present
while learning (r = .127). When GPA was combined with achievement on standardized
tests and entrance exam scores, students with high achievement revealed a large effect for

Kinesthetic learning (r = .472). They also appeared to be Responsible, Motivated,
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needing Structure, Intake, and to learn in Several Ways. They tend to be Auditory but not
Visual. They prefer both working Alone and with Peers. Students with low achievement
appear to be Visual and prefer learning in the Afternoon (Table 10).

Numerous researchers had examined the relationship between the profession
subjects chose and learning styles. Educators revealed small effect sizes for Auditory and
Visual learning, Design, Intake, Mobility, an Authority-figure present, learning in Several
Ways, and were Responsible and Persistent. Corporate employees disclosed small effects
for each of the four perceptual modalities, preferred learning in Several Ways with Sound
and Intake. They also preferenced Learning Alone, with an Authority-figure present, and
in the Afternoon. Nurses tended to be Kinesthetic learners who needed bright Light, and
to learn with Peers. The correlation between nurses and peers was the only medium sized
effect for this variable. Paralegals revealed a non-preference for Tactual learning methods
(Table 11).

(INSERT TABLES 2-11 ABOUT HERE.)

Moderating Variables

Calculations involving the mean effect sizes fulfill the first part of a meta-
analysis. A major criticism of this statistical procedure is of those researchers who
conclude their investigation at this point. The most valuable part of a meta-analysis is the
search for moderating variables. Therefore, that was the second part of this analysis.
Most of the study and design characteristics indicated significance at the p <. 000 levels
when post hoc tests were conducted for homogeneity. This first indicator rejected

homogeneity and suggested heterogeneity.
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Observed effect-size variances were calculated and decomposed into two
components of explained sampling error variances and unexplained population or
residual variances. A second indicator of homogeneity suggested that sampling error
variance should comprise at least 75 % of the total variance. When Schmidt-Hunter was
utilized, the percentage of observed variance accounted for by sampling error was
43.06%. Fisher’s Z Transformation calculated the sampling error variance as 42.36%.
Both of these calculations were less then the needed 75%; therefore, homogeneity was
again rejected and heterogeneity was evidenced.

A third indicator of homogeneity was that residual or population variance should
not exceed 25% of the population effect size. In all procedures, the residual standard
deviation was more than one-quarter of the population effect size. The residual standard
deviation values ranged from .079 to .08, whereas the suggested limit of 25% of the
population effect sizes ranged from .059 to .06. This third test, yet again, rejected
homogeneity and corroborated heterogeneity.

Given that all three indicators rejected homogeneity for effect sizes, the mean
effect sizes were sufficiently varied to warrant description as being heterogeneous.
Hence, it was necessary to search for variables that moderated these effect sizes.

The mean effect sizes for the type of data used to calculate effect size were
significantly different among the four categories (F = 6.886; p = .000). The mean effect
size was found to be greater when means and standard deviations were utilized to
calculate effect size (r =.329). Tukey’s Multiple Comparisons revealed significant
differences between means and standard deviations and t-tests and F-ratios (p < .000);

means and standard deviations and significant values (p < .001); and means and standard
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deviations and chi-squares approached significance (p < .055). Hence, the type of data
used to calculate effect size appeared to have been a moderating variable in this
investigation.

Publication Type had significantly different mean effect sizes among the four
categories using the regular ANOVA (F = 18.495; p = .000) and Kruskal-Wallis ANOVA
(p = .000). The effect sizes derived from research that reflected both a dissertation and a
journal article (r = .413) had significantly different mean effect sizes from those that were
strictly dissertations (r = .258), journal articles (r = .224), or conference-presentation
papers (r =.173) at the p < .000 level for each category. There was no significant
difference between the mean effect sizes revealed in dissertations and journal articles (p =
.072) or between effect sizes disclosed in a conference paper and a dissertation (p = .156)
or a journal article (p = .622). Research that emerged originally from a dissertation and
was later published as a journal article had significantly higher correlations between
learning-style elements and specific variables, compared with other forms of research.

The large variety of University Affiliations was divided into regions rather than
specific universities. Significant differences among the mean effect sizes were revealed
(F =2.901; p =.014). Closer examination disclosed a significant difference between
mean effect sizes derived from research produced at universities in the Northeast (r =
.290) and the mean effect sizes evolving from research produced at universities in the
Southeast (r = .244) at the p = .011. There were no other significant differences among
the other regions.

School level revealed significant differences between the mean effect sizes (F =

3.373; =.005). Further examination unveiled significant differences between the mean
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effect size for freshmen (r = .228) and undergraduates (r = .280) at the p = .013 level, and
the differences between freshmen (r = .228) and adults (r = .273) approached significance
at the p = .058 level.

The procedures for selecting sample populations for the research included in this
study also revealed significance in the ANOVA (F=.523; p = .000). Volunteer samples
had the largest mean effect sizes (r = .305) compared with other categories, Random
assignment (r = .238), using an Entire Sample Population (r =.239), a Stratified Sample
(r =.249), and when the sample assignment was Not Specified (r = .251). Volunteer
mean effect sizes were significantly different from each of these groups at the p = .007,
.000, .018, .010, respectively.

The variables of assignment, publication type, school level, type of data utilized
to calculate effect size, and university region were moderating variables in this
investigation. Consequently, research that utilized means and standard deviations, began
as a dissertation and later became a published journal article, was conducted in a
northeastern region, and was concerned with volunteer undergraduates, revealed the
highest mean effect sizes.

Three sources of evidence evaluated publication bias for mean effect sizes. First, a
scatterplot compared effect size and sample size. The scatterplot provided evidence that
publication bias was not likely in this meta-analysis. Second, the correlations between
sample size and effect size were examined during the cluster analysis. It was shown that
one of the largest mean effect sizes (r = .491) had a relatively small sample size (N = 46)
and, conversely, one of the smallest mean effect sizes (r =.109) emerged from one of the

largest sample sizes (N = 144). This, too, provided evidence that publication bias was
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unlikely. A third procedure, the calculation of Fail Safe N values estimated that between
1,439 and 1,644 studies supporting the null hypothesis would be necessary to reverse the
conclusion that individuals’ preferred learning styles were significantly related to specific
variables.

A total of 8, 661 adult participants from 47 correlational investigations provided
386 individual effect sizes for this meta-analysis. Although five moderating variables
influenced the outcome, the results of this investigation supported the hypothesis that
learning styles are significantly correlated with specific attribute variables.
Discussion

Research has repeatedly demonstrated the impact of accommodating individual
learning styles on achievement and attitudes (Dunn & Griggs, 2003). More recently,
research also revealed their impact on behavior (Fine, 2002; Oberer, 1999, 2003). This
investigation has demonstrated the impact learning style has on other aspects of an
individual’s life. Learning style is related to the discipline a student chooses, the
profession an adult enters, the school and program an individual decides to attend, a
person’s satisfaction with school, teacher or work, the amount of time an individual uses
a computer, the degree a student attains, and a person’s study habits and attitudes.
Conversely, a person’s genetic composition also affects her learning style. An
individual’s gender, ethnicity, age, field dependence, intuition, feeling, decision-making
abilities, learning disability, and whether or not she is shy or extroverted is related to an
individual’s learning style.

Although it would be easy to state that all students with good study habits are

motivated, especially with its large effect size (r =.707), it is still a generalization. It is
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important to understand the 386 individual effect sizes are tendencies in learning styles
and the variables examined. The tendencies remind us that each student, employee, or
friend is an individual whose needs and preferences should be accommodated for optimal
success. Many of the correlations between learning-style elements and specific variables
had a single effect size encompassing the mean effect size, but it was still a significant
correlation. Also, each variable was significantly correlated with numerous learning-style
elements. It is key to have an understanding of learning styles and to have an
understanding of how an individual’s learning style has at least 386 different effects on a
person’s being. Twenty-nine variables were investigated by researchers, although it
probably does not end with those twenty-nine variables. Most likely, if each of these were
significant, there are more variables that have yet to be investigated.

Teachers and employers need to test adults with whom they interact for learning
styles. The Learning-Styles Model is multidimensional with various stimuli and many
elements; an instrument is needed to diagnose an individual’s learning style. Selected
learning-style instruments have proven to be valid and reliable. The results of this
investigation support that fact. There was virtually no difference between the mean effect
sizes by the instrument utilized. Studies that tested their populations with the Learning
Style Inventory had a mean effect size of r = .2574, whereas studies that utilized the
Productivity Environmental Preference Survey revealed a mean effect size of r =.2580,
for a difference of r = .0006.

An individual’s learning-style profile should be used for all aspects of college
living and employment. The discipline in which a student was enrolled had the largest

effect size when correlated with specific learning-style elements (r =.363, p = .000).
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Overall achievement also was highly correlated with learning-style traits (r =
.351, p =.000). Professors should be required to accommodate their students’ learning
styles to ensure academic success. Society would agree to professors’ lack of
professionalism if they admitted to teaching only to those students with curly hair. It
seems illogical to permit professors to only teach to one type of learner. We need to find
methods to help those students, with learning-style traits that were not correlated with
high achievement become successful learners. For instance, low achievers were found to
be tactual rather than visual learners. It does not seem fair that because they learn
tactually but teachers teach by talking, that this group is prevented from becoming high
achievers. Educators need to change that.
We use different methods for growing cabbages and
azaleas. And there is no problem over which is better; one
isn't right and the other wrong. Anyone would call a farmer a
fool who planted them in the same place and gave them the
same fertilizer, (amount of) sun, and water. We value each,
and knowing that they will not thrive unless (their) needs are
met, we respect their different natures and accept their special
requirements. When we respect the differences we know exist
in people, and when we value the contributions to be gained
by those differences, we shall ...provide for their nurture and
cultivation.... (Reckinger, 1979).
The lack of publication bias is also a strength of this model. Although more than

800 studies support the research on the Dunn and Dunn Model, a majority of the research
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is in the form of dissertations. The results of Hypothesis Three strongly support the
statement that there is no statistical difference in the research found in doctoral
dissertations and research published in journal articles.

It was revealed that research that began as a dissertation and was later published
as a journal article had a larger mean effect size when compared with research that was
only in the form of a dissertation or only in the form of a journal article. It may be
possible that the requirement of being screened by two separate filter systems,
dissertation committees and editors of journals, produces higher quality research.

The quality of the research was also an issue in this meta-analysis. Eleven studies
were excluded from the analyses for failing to supply adequate statistical information. A
few studies failed to acknowledge how the sample population has been gathered. As was
shown in the analyses, the type of sample was important when interpreting the results.
Therefore, it is important for researchers to explain how their samples are derived.
Medical research has developed a database, the Cochrane Collaborative, which is
responsible for reviewing all medically related research and incorporating it into one
system. It is an official means of uniformly reporting evidence-based research results.
The goal is to have everyone involved able to find relevant research, to allow researchers
to build on one another’ work rather than continually repeat studies because they are
unaware of previous work, and to have all results accessible for medical use. It may be

helpful to adopt this type of system to education.
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Table 1.

Meta-analysis Results for Mean Effect Sizes

40

Simple Schmidt-Hunter | Fisher’s Z Fisher's Z
Unweighted Transformation | Schmidt-Hunter
Unweighted r .258 .269
Weighted r 236 241
95% 247 .082 .256 234
Confidence
Interval
Low
95%
Confidence .269 391 270 247
Interval

High
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Table 2.

Mean Effect Sizes for Variables Examined

VARIABLE (N) MEAN EFFECT 95% 95%
SIZE CONFIDENCE CONFIDENCE
INTERVAL-LOW | INTERVAL-
HIGH

Discipline (13) .363 290 435
Achievement (22) 351 285 418
Decision-Making Group .343 290 396
(4)

Age (49) 326 291 .360
Ethnicity (12) 311 243 379
Right Brain/Left Brain .303 .256 319
(16)

Gender (42) .288 .256 319
Disability (7) 277 259 296
Faculty Evaluation (9) .269 116 423
Study Habits (15) .252 117 331
School (6) 247 185 .309
Employment Status (7) 247 230 264
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Judging/Perceiving (13) 241 199 282
Educational Attainment 240 162 318
(10)

Type of Program (25) .236 187 .285
Field

Dependence/Independence 236 210 261
(11)

Computer-Use (7) 216 169 263
Job/School Satisfaction 214 77 251
(5)

Sensing/Intuition (8) 212 171 254
Academic Level (18) 204 140 .268
GPA (20) 191 158 224
Profession (32) 190 112 443
Study Attitude (9) 184 124 245
Parent-Status (5) 182 144 220
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Library Anxiety (6) 170 150 190
Entrance Exam (1) .166 N/A N/A
Extrovert/Introvert (6) 165 109 221
Thinking/Feeling (7) 146 125 .166
SES (1) 126 N/A N/A

Note. N = Total number of effect sizes for each variable.

N/A = 95% confidence interval cannot be calculated for one effect size.
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Table 3.

Achievement Correlations

ELEMENT HIGH ACHIEVERS LOW ACHIEVERS
AUDITORY 395 (1)
KINESTHETIC 637 (2)

NOT VISUAL 419 (2)
TACTUAL 339 (2) 228 (1)
RESPONSIBILITY 1190 (1)

MOTIVATION 249 (2)

STRUCTURE 382 (1)
AUTHORITY 281 (2)
PEERS 250 (1)
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SEVERAL WAYS 312 (2)

SOUND 400 (1)

LIGHT 450 (1)
DESIGN 470 (1)

INTAKE 150 (1)

Note: (N) = number of individual effect sizes
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Table 4.

Age Correlations
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ELEMENT UNDER 30 OVER 30 OVER 55
KINESTHETIC 210

TEMPERATURE 197 .354
LEARN ALONE 251

PEERS 310 379
STRUCTURE .209 361 .785
INTAKE .265 279

DESIGN 337 .286
SELF- 361 .326

MOTIVATED
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PARENT- .180

MOTIVATED

TEACHER- 315

MOTIVATED

MORNING .343

AFTERNOON .362

LATE MORNING 267
VISUAL 482 270
LIGHT .308 343

AUTHORITY .289 574
RESPONSIBILITY 347 491
TACTUAL 228 374
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SOUND 408
SEVERAL WAYS 538
MOBILITY 427

Note: All mean effect sizes were based on one effect size.
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Table 5.

Attitude Correlations

ELEMENT SATISFIED NOT POSITIVE NEGATIVE
SATISFIED

PERSISTENT .200 (1)
RESPONSIBILTY 229 (1) 194 (1)
MOTIVATED .260 (1) 327 (1)
LEARN ALONE 194 (1) 149 (1)
QUIET 189 (1)
COMBINATION | .197 (1) (quiet,
OF ELEMENTS cooler

temperatures,

bright light,

less motivated,
more

responsible)
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LIGHT 106 (1)
DESIGN 123 (1)
REFLECTIVE 178 (1)
VISUAL 176 (1)
INTAKE 109 (1)
MOBILITY 296(1)

Note: (N) = number of individual effect sizes
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Table 6.

Computer Usage Correlations for Individuals with High Computer Usage

ELEMENT MEAN EFFECT SIZE
KINESTHETIC (2) 238

VISUAL (2) 222
TACTUAL (1) 232
TEMPERATURE (1) 186
MORNING (1) 291

ALL PERCEPTUAL 148
STRENGTHS (1)
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Table 7.

Discipline Correlations

ELEMENT TEACHERS NURSES MUSIC BUSINESS
STUDENTS STUDENTS

AUDITORY 524 (1)

KINESTHETIC 310 (1) 388 (1) 612 (1)

VISUAL 332 (1) 420 (1)

TACTUAL 313 (1)

AUTHORITY 220 (1) 334 (1)

MOBILITY 313 (1) 293(1)

RESPONSIBILITY 336 (1)

PEERS 235 (2) 277 (1)

MORNING 386 (1) 315 (1)
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INTAKE 279 (1) 549 (1)
LIGHT 379 (2)
TEMPERATURE 197 (1)
SOUND 400 (1)
AFTERNOON 362 (1)
MOTIVATED 299 (2)
REFLECTIVE 338 (1)

ALL ELEMENTS

206 (1)

Note: (N) = number of individual effect sizes
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Table 8.

Ethnicity Correlations

54

Element Caucasian | Non- Caucasian | Caucasian African Hispanic
Caucasian | Compared | Compared American
with with African-
Asian American
DESIGN .358 (1)
MORNING 258 (1)
AFTERNOON 243 (1)
AUDITORY 318 (1) 303 (1)
VISUAL 287 (1)
KINESTHETIC 325 (1)
SOUND 226 (1)
INTAKE 251 (2)




A Meta-analysis of Dunn....

55

ALL

ELEMENTS

279 (1)

627 (1)

Note: (N) = number of individual effect sizes
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Table 9.

Gender Correlations

56

ELEMENT FEMALES MALES NOT
SPECIFIED

KINESTHETIC 214 (2)

VISUAL 238 (2)

AUDITORY 225 (3)

TACTUAL 362 (2)
PERSISITENCE 169 (1) 353 (2)
RESPONSIBILITY 275 (1) 273 (1)
MOTIVATION 202 (2)

STRUCTURE 142 (1)

AUTHORITY 275 (5)
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LEARN ALONE 198 (1) 287 (1)
PEERS 276 (2)

SEVERAL WAYS 277 (1) 197 (1)

TEMPERATURE 389 (1)

DESIGN 343 (2) AT4 (1)

MORNING 249 (1) 174 (1)
AFTERNOON 374 (1) 179 (1)
INTAKE 440 (3)

MOBILITY 353 (2) 297 (1)

ALL ELEMENTS 358 (1)

Note: (N) = number of individual effect sizes
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Table 10.

GPA Correlations
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ELEMENT HIGH |LOW |HIGH COMBINED |LOW

GPA GPA | ACHIEVEMENT | COMBINED

ACHIEVEMENT

KINESTHETIC 143 (1) 472 (3)
AUDITORY 395 (1)
VISUAL 419 (2)
NOT VISUAL 224 (1)
TACTUAL 339 (2) 228 (1)
NOT TACTUAL 224 (1)
RESPONSIBILITY 226 (3) 217 (4)
MOTIVATION 220 (2) 324 (4)




A Meta-analysis of Dunn....

59

STRUCTURE 224.(2) 276 (3)

NO AUTHORITY- | .164 (1) 164 (1)

FIGURE PRESENT

AUTHORITY 281 (2)

LEARN ALONE 280 (2) 280 (2)

PEERS 250 (1)

AFTERNOON 109 (1) 109 (1)
SEVERAL WAYS 164 (1) 263 (3)

INTAKE 134 (1) 143 (2)

SOUND 127 (1) 400 (1) 127 (1)
DESIGN 166 (1)

Note: (N) = number of individual effect sizes
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Table 11.
Profession Correlations
ELEMENT EDUCATORS | CORPORATE | NURSES PARALEGALS
EMPLOYEES
AUDITORY 113 (1) 191 (1)
KINESTHETIC 195 (1) 235 (1)
VISUAL 133 (2) 232 (1)
(NOT
TACTUAL 163 (1) TACTUAL)
168 (1)
SEVERAL WAYS 187 (1) 234 (1)
SOUND 198 (1)
LIGHT 226 (1)
DESIGN 116 (1) 188 (1)
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INTAKE 170 (1) 246 (1)
MOBILITY 217 (2)

PERSISTENCE 154 (1)
RESPONSIBILITY 154 (1)

MOTIVATED 118 (1)

AUTHORITY 201 (2) 195 (1)
LEARN ALONE 176 (1)
PEERS 279 (1)
AFTERNOON 146 (1) 183 (1)
NOT LATE 149 (1)

MORNING

Note: (N) = number of individual effect sizes
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