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Thinking and 
Learning Styles

D a v i d  Yu n  D a i

L earning and thinking styles are important for several reasons. To 
educate highly able students, we want to know whether their style 
of work is distinctly different from that of others. Moreover, when 
we usher students in a particular domain, we want to know whether 

there is a particular style of work the learner has to adapt to. Finally, each 
individual might have a unique profile of styles and preferences that warrant 
consideration for instructional differentiation and optimal match. For these 
reasons, educators need to know the basics of what research says about think-
ing and learning styles. 

What Do We Mean By Thinking/
Learning Styles?

Style, in a broad sense, refers to a distinctive manner of behaving, con-
ducting, or expressing oneself. To the extent that individuals habitually and 
consistently display certain ways of thinking or certain manners of mastery, 
we call these thinking or learning styles. Thinking and learning styles are often 
grouped together because the two concepts overlap with each other: efforts of 
learning involve thinking, and thinking often leads to new learning. Various 
styles can be classified based on different facets of cognitive functions. For 
example, cognitive style concerns modality (e.g., auditory versus visual learners), 
encoding (e.g., image versus verbal representation of learning material), mode 
of information processing (e.g., holistic versus analytic), and executive function 
or cognitive control (e.g., sharpening versus leveling). Learning styles concern 
characteristic ways of processing new information (e.g., learning as reproduc-
ing what is learned versus as transforming it into a form that allows flexi-
ble use) and organizing new information (e.g., relying on externally provided 
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structure versus imposing structure of one’s own), among others. At a more 
intellectual level, thinking styles may involve preferences for tackling problems 
in a more analytic, judicial way than creative or practical manners (Sternberg, 
1996). Some styles have clear personality underpinnings, such as impulsivity 
versus reflectivity, while others indicate specific preferences for a particular type 
of work or activity. For instance, Kolb (1971; Kolb, Boyatzis, & Mainemelis, 
2001) proposed two dimensions along which people differ: the observation- 
experimentation continuum and the data-theory continuum. Namely, some 
individuals prefer activities that involve reflective observation of what is out 
there, while others prefer active experimentation; some prefer to pursue the-
oretical ideas and others prefer to work with data to solve practical matters. 
Although strictly speaking these “styles” are preferences given a set of choices, 
the literature often groups them together as part of the learner’s profile. 

Teachers often like to invoke the concept of style in explaining individ-
ual differences they observed in their students. Yet, people typically don’t dif-
ferentiate the scientific concepts of thinking and learning styles from related 
folk beliefs. Although not all folk beliefs are wrong, these beliefs often remain 
implicit and unexamined. For example, some people do not differentiate style 
and ability; for them, multiple intelligences (Gardner, 1983) are synonymous 
to multiple thinking styles. Some believe that styles work like personality traits 
or fixed characteristics of the person, rather than one’s characteristic way of 
dealing with a specific type of task environment. Although these assumptions 
are not necessarily “wrong,” they are nevertheless oversimplistic.

What the Research Says About 
Thinking and Learning 
Styles: Three Questions

The first question we can ask is whether gifted children as a group have 
unique thinking and learning styles, as some scholars argue that high intelli-
gence (giftedness) indicates a style of work (see Cronbach, 1977). The research 
evidence is mixed regarding this question. In general, we should think of gifted 
children as diversely inclined in terms of their habitual ways of thinking and 
learning, although some stylistic dimensions might be viewed as “gifted” par 
excellence (Borland, 1988); that is, it is not the amount of abilities individuals 
have but the way they approach a task that constitutes giftedness. The follow-
ing are some conclusions and principles that represent current thinking and 
the state of knowledge:

• Gifted learners (as defined by IQ) are more “legislative” and tend to 
impose structure on learning materials, rather than relying on struc-
ture provided by adults, including educators (Dai & Feldhusen, 1999; 
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Kanevsky, 1990; Snow, 1994; Sternberg & Grigorenko, 1993). They 
are also more field-independent, that is, not easily distracted by irrel-
evant background information (Davis, 1991). A related claim partly 
supported by research is that gifted children tend to be intuitive learn-
ers; that is, they tend to see the intangible and envision connections 
and possibilities that are not obvious (see Piirto, 1998, pp. 108–109). 

• Some gifted children distinguish themselves from others in showing a 
characteristic tendency toward divergent thinking; that is, they tend to 
deviate from “conventional” ways of thinking and produce thoughts in 
many directions, although findings are mixed as to whether children’s 
divergent thinking is associated with creative productivity in adult-
hood (see Runco, 2005).

• Style and ability have a complex relationship; some stylistic dimensions, 
such as field dependence-independence and cognitive complexity- 
simplicity, have ability underpinnings (Davis, 1991); we still don’t 
know how to tease apart the stylistic and ability aspects of intellec-
tual functioning, although attempts have been made (see Lohman & 
Bosma, 2002). One stylistic dimension that might underlie fluid intel-
ligence is cognitive control for both automatic and controlled cognitive 
processes (Braver, 2012). Patterns of strengths and weaknesses involve 
various configurations of abilities, which reveals intricate style-ability 
interaction (Lohman, 1994; Renzulli & Dai, 2001). Recent studies by 
Lubinski, Benbow, and their colleagues indicate that interindividual 
differences (e.g., the math-verbal SAT disparity within the person pre-
dicts occupational preferences; see Lubinski & Benbow, 2006 for a 
review), suggesting that ability patterns may lead to different preferred 
styles of work: those stronger in math tend to prefer analytic work on 
objects and data, and those stronger in verbal ability tend to work more 
holistically with human affairs. 

The second question we can ask is, “Does a domain of talent require a par-
ticular way of feeling and thinking and mental representation?” This question 
is important because failure to adapt to possible stylistic ways of a domain may 
impede one’s progress in that domain. Some domains (e.g., arts versus sciences, 
history versus chemistry) may require specific styles of functioning; for instance, 
Miller (1996) found that for many great physicists, including Einstein, spatial 
imaging was a quite dominant mode of thinking, leading to many new theo-
retical formulations. Labouvie-Vief (1990) suggested two modes of meaning 
making that shape differential developmental trajectories: In the mythos mode 
(speech, narrative, plot, or dialogue), experience is holistic and based on close 
identification between the self and the object of thought, whereas in the logos 
mode (reckoning, explanation, rule, principle, reason), knowing is objective 
and detached, and can be rendered purely analytic, mechanical, and comput-
able. As a result, some children will find a better match between their styles of 
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functioning and some privileged domains. Sometimes a more “natural” style 
of processing stands in the way of progress in a more “professional” way of 
thinking and feeling. Bamberger (1986) studied a group of musically talented 
adolescents and observed difficulties they encountered in changing their intu-
itive way of processing music. Their experiences can even be characterized as a 
crisis in their efforts to switch to a more analytic style that would allow them 
to look at the music composition from a more critical stance. 

The third question we can ask is what styles are educationally meaningful 
and informative from an instructional perspective so that an optimal match 
can be sought to maximize learning. Several candidates stand out as more rel-
evant than others and are discussed in the sections that follow.

Analytic Versus Holistic Processing
This is the most researched dimension of cognitive styles. Some research-

ers even argue that many other dimensions can be grouped around this over-
arching one (Riding & Rayner, 1998). For example, Riding and Rayner also 
identified “verbal learners” versus “visual learners” based on their dominant 
preferred media of representation. But one can argue that it also reflects a pre-
ferred mode of information processing: visual learning is more holistic and ver-
bal learning is more analytic. Holistic learners tend to process information by 
considering all available facts simultaneously; as a result, they tend to become 
synthesizers, focusing on how things fit together. Analytic learners tend to 
restructure the task in a way that allows them to tackle one thing at a time. 
This dimension is educationally important because instruction often involves 
analysis and synthesis, and there could be style compatibility in the process.

Intellectual Styles
Sternberg (1997) identified legislative (imposing rules by themselves), 

judicial (taking a critical stance), and executive (following well-defined pro-
cedures) styles as three self-governing styles (see Dai & Feldhusen, 1999). It 
is important to know that these styles likely reflect personality as much as 
ability. Sternberg (1996) also articulated three main dimensions of intellectual 
functioning: analytic, practical, and creative. Grigorenko and Sternberg (1997) 
found that after controlling for cognitive abilities, intellectual styles account 
for additional amounts of variation in achievement; more importantly, equally 
able thinkers tend to do better when assessment matches their strengths, styles, 
and preferences (Sternberg, Torff, & Grigorenko, 1998; see also Sternberg & 
Zhang, 2001). Pedagogy, as well as assessment format, need to be sensitive to 
the styles students bring into the instructional setting. 

Styles and Preferences in Creative Problem Solving
If intellectual styles are psychologically more complex than cognitive styles, 

styles and preferences in creative problem solving refer to a class of preferred 
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modes of mental operation that are even more complex. Treffinger and Isaksen 
(2005) identified three dimensions of style: (a) Orientation to Change: some 
are more of a trailblazer (explorer), and others are better at following through 
with better articulation and technical precision (developer); (b) Manner of 
Processing: some prefer to work collaboratively (external) and others prefer 
to ponder a problem or solution by themselves (internal); and (c) Ways of 
Deciding: some are more person-oriented, making decisions together, and 
others are task-oriented, preferring to make decisions on their own. Teaching 
that is tailored to individuality clearly needs to heed these complex styles and 
preferences, as they partly determine what will transpire in teaching-leaning 
dynamics. 

General Implications of Research 
on Thinking and Learning Styles
Given the fact that the nature of various styles proposed in the literature 

is not completely understood, teachers and parents need to keep the following 
two points in mind when using the concept of style as an intellectual tool for 
guiding practice and making educational decisions.

Be aware of possible biological underpinnings of a specific style. Some neuro-
logical research using EEG measures has yielded interesting findings regard-
ing enhanced right hemispheric functions in gifted male adolescents (e.g., 
O’Boyle, Benbow, & Alexander, 1995). Although whether it has to do with 
style issues remains to be seen, it yields important insights about possible qual-
itative differences in cognitive functions (i.e., a matter of how). Evidence from 
gifted individuals with dyslexia and other learning disabilities implicates sty-
listic functioning of these individuals, suggesting that a mechanism of compen-
sation may underlie the unique self-organization of brain functions. 

Be aware of the role of adaptation and socialization. Pedagogical practices 
may reinforce certain styles but suppress expressions of other styles, for better 
or for worse. One can also ask how frequently teachers encourage intellec-
tual risk taking by facilitating “educated guesses,” instead of expecting “correct 
answers” in classrooms. Besides, findings from Bamberger (1986) and Lubinski 
and Benbow (1992) have suggested that certain styles may be developed as a 
result of adaptation to domain constraints and the norm of a field or subfield 
(e.g., professional psychologists versus experimental psychologists). Thus, style 
is not only a matter of individual differences; it is developmentally shaped 
through experience and adaptation. 
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What Are Some Challenges 
in Understanding Thinking 

and Learning Style?
There are three challenges inherent in the style research. The first is to 

differentiate style from ability. The initial impetus of the style research is dissat-
isfaction with the ability research, which measures differences in performance 
outcomes and levels but does not seem to yield much insight into differences 
in processes. Unlike ability constructs, style is about performance, rather than 
competence (Lohman & Bosma, 2002). To be useful and nonredundant, style 
concepts have to be empirically and theoretically distinguished from ability 
concepts. Style concerns how a task is performed, and ability addresses how well 
a task is performed. Given a problem, two persons may perform equally well, 
yet display different ways of accomplishing the task; for example, some may 
enlist images while others use verbal representations, and some may grasp the 
problem holistically while others break the task down to several components. 
We infer competence (i.e., ability) from performance outcomes, and style from 
underlying processes (e.g., dispositions). Intelligence can be conceptualized 
both as a capacity (competence) and as a style. As Cronbach (1977) argued, 
“intelligence is not a thing; it is a style of work” (p. 275). Albeit the distinction, 
it is not easy empirically to separate style and ability in performance-based 
measures, which tend to elicit maximal performance (ability) rather than typ-
ical engagement (style). Measurement innovations are needed to advance this 
line of research (Lohman & Bosma, 2002). 

The second challenge is to reconcile two traditions of the style research. In 
general, cognitive style research is rooted in the long objective-analytic tradition, 
and typically uses performance measurements (e.g., Witkin & Goodenough, 
1981), while learning style research takes a more phenomenological approach, 
assuming an experiential basis for learning preferences, and relying on self- 
report and interview data (e.g., Boulton-Lewis, Marton, & Wilss, 2001). 
Compared to their cognitive style counterparts, researchers on learning style 
tend to be more pragmatic and concerned with different learners’ preferences 
for various learning activities and contexts (e.g., Dunn, Dunn, & Price, 1989). 
Thus, while performance-based cognitive styles are criticized for being close 
to abilities (Sternberg & Grigorenko, 2001), learning style theories are criti-
cized for relying on introspective self-report measures, which are in many ways 
flawed (Klein, 1995). Learning styles, although often intuitively accessible to 
lay audience, are also criticized for the lack of a solid psychological foundation 
and empirical support.

The third challenge, probably the most critical, is to grasp the nature of 
a style, and the question of how it functions. Some researchers believe that 
cognitive styles are hardwired in one’s personality and therefore are fairly fixed, 
and even have a physiological substrate (Riding, 2001). Others treat style as 
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reflecting how the person interacts with a class of tasks, and thus say it cannot 
be separated from specific functional environments; in other words, style is 
sensitive to context and subject to change (Biggs, 2001). Whether we con-
sider style as baggage one brings to performance or learning contexts or as an 
emergent characteristic that is inherently contextual has profound implications 
for how we measure and assess styles in research and how we provide proper 
instruction and counseling in practical settings. 

What Are Limitations of the 
Style Research That Educators 

Need Be Aware of?
Most of the style research in the field has used gifted and “nongifted” com-

parative designs. Kanevsky (1995) cautioned that “the pursuit of consistent 
group differences that can be used to distinguish gifted and non-gifted stu-
dents will continue to be frustrated by the uniqueness of innate abilities and 
experiences” (p. 63). This caution also applies to research on style issues in the 
field. Group comparisons between gifted and nongifted students are still a 
dominant design in research. It can easily lead to simplistic but unwarranted 
conclusions (Kanevsky, 1995). Group comparison designs also sabotage the 
impetus for style research, which was initially intended to break a mental set 
or fixation with differential conceptions and measurements of ability in that 
psychometric measures only assess products, not processes, assuming competence 
as reflecting capacity, not performance. Besides, although links between specific 
ability and style constructs can be made through investigation, the unqual-
ified, default assumption that intellectually gifted students (based on IQ or 
achievement) are a homogeneous group and differ from the rest of the stu-
dents in terms of cognitive and learning styles is unwarranted. Comparative 
research will do well to bear in mind within-group variations when investigat-
ing between-group differences. Ultimately, to investigate style is to examine 
an intimate form of individuality that can only be observed through carefully 
designed tasks and settings. 

There is also a lack of integration between research on style and broader 
issues of gifted education and talent development. Taken together, the style 
research in the field is largely descriptive, sporadic, and isolated. If this trend 
continues, it is inevitable that style will become a peripheral concern in the 
field, as it is always a difficult topic to research, and its relevance and impor-
tance to giftedness and gifted education will remain opaque. 
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Major Resources and References
Messick (1994) provided an overview of the style construct in the history 

of psychological research. Riding and Rayner (1998) gave a more comprehen-
sive treatment on the topic of cognitive and learning styles. For more recent, 
updated reviews of mainstream perspectives on thinking and learning styles, 
see an edited volume by Sternberg and Zhang (2001) and a coauthored book 
by Zhang and Sternberg (2006). Of particular interest to giftedness, Kogan 
(1983) provided a developmental view on cognitive style, with a focus on risk 
taking and creativity. Milgram, Dunn, and Price (1993) published an edited 
volume entitled Teaching and Counseling Gifted and Talented Adolescents: An 
International Learning Style Perspective, although it was criticized for making 
many claims that were not empirically supported. More recently, Kozhevnikov 
(2007) reviewed literature and proposed an integrated framework of cognitive 
style, suggesting that cognitive styles represent heuristics that can be identified 
at multiple levels of information processing, from perceptual and automatic 
processes to metacognitive processes and conscious executive allocation of cog-
nitive resources, based on the regulatory function they exert on cognitive pro-
cesses. This conception gives the hope of unifying the conceptual framework 
for research on learning and thinking styles. 

Summary of Main Points
• Certain styles may be considered “gifted” par excellence; promis-

ing candidates include cognitive control, legislative style (domain- 
general), and hemispheric lateralization (domain-specific). Abilities 
and styles have intricate, complex relationships; intraindividual rather 
than interindividual differences in patterning and self-organization 
may contribute to a particular style or preference. 

• Certain domains and fields may require specific modes or styles of 
functioning that require adaptation. Therefore, one should see style as 
a pervasive factor in talent development; changes in stylistic process-
ing may indicate a developmental trajectory. This conjecture highlights 
the role of both environmental structuring (socialization) and active 
personal adaptation (changing styles over time). 

• Certain ability/interest/style constellations may indicate specific niche 
potential and career trajectories. Instructional adaptations should 
include considerations of students’ stylistic functioning; match and 
mismatch of the learner’s and teacher’s style affects learning-teaching 
dynamics and educational outcomes.
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• Matching the learner’s styles with curricular goals and pedagogy on 
the one hand and helping the learner adapt to new styles of function-
ing on the other are two main complementary teaching strategies.

• In counseling and guidance, various style concepts can be used, not 
as a tool to pigeonhole students, but as a heuristic devise to raise 
self-awareness, clarify options, and facilitate students’/clients’ aca-
demic and career decision making. 

• Albeit the importance of style issues, there are many unanswered 
questions due to conceptual and methodological difficulties involved 
in the style research. A complete understanding of stylistic function-
ing involves integration of biological disposition, socialization, and 
dynamics of person-situation (or task) fit. 
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