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I currently facilitate a service learning club in an alternative high school which is based
on the experiential learning cycle. I am also very interested in entrepreneurial and self-directed
learning where understanding and leveraging one’s strengths are vital to success. For these
reasons the self-discovery focus of the Kolb Learning Style Inventory (LSI) was intriguing to
me. I’ve also seen some popular press and education articles that call learning styles a myth
which piqued my interest to investigate this for myself.

GENERAL INFORMATION
The Learning Style Inventory (LSI) was originally developed by David A. Kolb in 1969
for management training needs and was intended for use with adults in college and beyond. It is
currently published by Hay Group and has undergone a few revisions since its inception with the
most recent version being 4.0 available online. It is also available in print as Version 3.2 with
current cost at $158 per 10 self-scoring booklets, $35 per person online and $53 for the
Facilitator's Guide to Learning. There are no certification or qualifications required to administer
the measure; it is self-administered and self-scored.
The LSI is based on Kolb’s experiential learning theory (ELT) which draws on the
theories of John Dewey, Kurt Lewin, Jean Piaget, Carl Jung, and Carl Rogers among others.
ELT defines learning as “the process whereby knowledge is created through the transformation
of experience. Knowledge results from the combination of grasping and transforming
experience” (Kolb & Kolb, 2005, p. 2). ELT is built on six propositions that were first
articulated in 1984 by Kolb. They are:
1. Learning is best conceived as a process, not in terms of outcomes.
2. All learning is re-learning.
3. Learning requires the resolution of conflicts between dialectically opposed modes of
adaptation to the world.
4. Learning is a holistic process of adaptation to the world.
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5. Learning results from synergetic transactions between the person and the environment.
6. Learning is the process of creating knowledge (as cited in Kolb & Kolb, 2013a, p. 6).
ELT proposes that the experiential learning cycle (see Figure 1) consists of four stages
with a corresponding learning mode of the same name - Concrete Experience (CE) which is
learning by feeling and experiencing, Reflective Observation (RO) which is learning by
watching and reflecting, Abstract Conceptualization (AC) which is learning by thinking, and
Active Experimentation (AE) which is learning by doing. The cycle consists of two axes each
comprised of two dialectically related modes of grasping experience (CE and AC) and
transforming experience (RO and AE).
Figure 11 - Kolb's Experiential Learning Cycle
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Kolb, A.Y., & Kolb, D. A. (2005). The Kolb learning style inventory – version 3.1 2005
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Learning style is defined by Kolb as “how a person deals with ideas and day-to-day
situations (as cited by Koob & Funk, 2002, p. 294).” Kolb and Kolb (2005) explain that
“learning style describes individual differences in learning based on the learner’s preference for
employing different phases of the learning cycle (p. 4).” “ELT argues that a given learning mode
preference is relative to the other three modes, it is the comparison of relative not absolute
preferences that the theory seeks to assess (p. 11).” For this reason, the inventory is structured as
a forced choice, otherwise known as ipsative, format.
The inventory was developed with the help of four behavioral scientists familiar with experiential
learning theory who selected from a long list the words and phrases connected to each learning mode. That
list was given to 20 graduate students who rated each word or phrase on social desirability. A final set of 12
items was selected to include words and phrases of equal desirability to represent each learning mode. In
pre-tests three of the word and phrase sets were eliminated as they produced near random results (Kolb &
Kolb, 2005, p. 10).
In the 12 question forced-choice format the individual must rank four sentence endings
that correspond to four learning modes which parallel the four stages of the learning cycle. The
instrument is designed in this way to capture how individuals respond to real learning situations,
specifically how they resolve the tensions between the abstract-concrete and active-reflective
orientations. The scores for each mode are plotted on a quadrant and then connected to form a
diamond. The quadrant with the largest area indicates the individual’s dominant learning style
and is a combination of a mode of grasping experience (CE or AC) and a mode of transforming
experience (RO or AE).
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Figure 22

The four learning styles and their
corresponding modes of grasping and
transforming experience are represented in
Figure 2. Divergers (CE and RO) are “best
at viewing concrete situations from many
different points of view (Kolb & Kolb,
2005, p. 5).” They have broad interests,
enjoy gathering information, and have a
tendency to be imaginative and emotional.
Assimilators (RO and AC) are able to understand and organize lots of information into a logical
and concise format. They are more interested in logical theories, ideas and abstract concepts
than people and practical applications. Convergers (AC and AE) on the other hand prefer
practical applications for ideas and theories. They would rather deal with technical problems and
tasks than social or interpersonal issues. Accommodators (AE and CE) prefer to learn by handson experience and rely on their “gut” or other people for information more than logical or
technical analysis.
According to Boyle, Geiger and Pinto (1991) it “should be immediately evident that two
of Kolb’s learning preference types (Divergers and Accomodators) show strong evidence of
preferring to use creative or unconventional approaches to learning (p. 265).” Based on this
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observation, their study sought to explore whether creativity and learning style preference
covary; they found that creativity remained a statistically distinct construct.
After many years of research, in 2011 the first major revision to the LSI since 1999 was
introduced in LSI 4.0 which is a completely online version that among other new features was
expanded to reflect nine learning styles. The new nine learning styles are Initiating,
Experiencing, Imagining, Reflecting, Analyzing, Thinking, Deciding, Acting and Balancing.
Unlike the earlier versions of the LSI, these styles derive from the entire diamond created by the
plotted scores which “better defines the unique patterns of individual learning styles and reduces
the confusions introduced by borderline cases in the old 4 style typology (Kolb & Kolb, 2013a,
p. 42).”
LSI 3.2 is a paper based format that came out in 2013. It is identical to 3.1 except that
the scoring matches the new nine styles typology of LSI 4.0.
Kolb claims the purpose of the LSI is twofold: “to increase learner’s capacity for metacognitive control of their learning process, enabling them to monitor and select learning
approaches that work best for them in different learning situations (Kolb & Kolb, 2005, p. 8)”
and also to serve as a research tool for learning style characteristics and ELT. The LSI measures
the individual’s relative preferences for the four learning modes and is not intended for interindividual comparisons. Kolb has been criticized for the forced choice ipsative format but he
claims that individuals report getting more insight from this format than when a normative Likert
scale version was used.
The instrument has been researched extensively and there are concerns with its reliability
and validity.
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RELIABILITY
Reliability refers to the degree to which a test consistently measures the same construct.
In reference to the Test-Retest Reliability Studies, Table 1 shows correlations between tests of
the same sample over different periods of time and with a variety of differences in experience
over that timeframe. Most are only moderately correlated which is acceptable for this type of
assessment. Also, the number of participants in each study is quite low which makes these
studies susceptible to skews from outliers. Table 2 shows high correlations between all 3 tests
for both samples.
Kolb (1981) claims that “Although these results would not be satisfactory for
measurement of a stable psychological trait, they are more acceptable for a construct that is
theoretically conceived of as situationally variable (p. 291).”

Koob and Funk (2002) cite Kolb

(1984) as claiming these correlations are “consistent with the underlying premise that learning
modes are interdependent, context contingent, and variable (p. 300).” Freedman and Stumpf
(1980) also reported low Test-retest reliability for two samples after three weeks (p. 446).
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Table 13

Table 24
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from http://www.jstor.org/stable/257885
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Table 35

Table 3 above from Ruble and Stout (1991) shows Alpha Coefficients and Test-Retest
correlations for alternate forms of the LSI. One criticism of the LSI is that its single-scale-percolumn format is prone to response-set bias. The scrambled version is intended to overcome that
bias. In another study Ruble and Stout (1990) found larger drops in alpha coefficients which
“suggested the presence of a response set for the standard LSI based on the single-scale-percolumn format (p. 623). Their Test-Retest results are much lower than reported by Kolb and
show better Test-Retest correlations for the Scrambled version than the Standard version.
However, the Concrete Experience dimension shows a low correlation and even the alpha
coefficient is significantly lower for the Scrambled version as compared to the Standard.
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Ruble, T. L., & Stout, D. E. (1991). Reliability, classification stability, and response-set bias of
alternate forms of the learning-style inventory (LSI-1985). Educational and
Psychological Measurement, 51(2), 481-489. doi:10.1177/0013164491512023
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Ruble and Stout’s (1991) Alpha Coefficients (Table 3) are comparable to those reported
by Kolb in Table 4. Cronbach Alpha Coefficients are a measure of internal consistency
reliability which assesses how well items on a test that are supposed to measure a specific
construct actually produce similar results. A Cronbach Alpha of .70 or higher for an established
measure and .60 for an exploratory measure is considered acceptable. The LSI is an established
measure and Table 4 shows alphas greater than .70 in the more recent studies (2002, 2005 and
online sample). This would indicate good internal consistency and shows significant
improvement in the 2002 and 2005 studies over the 1990 and 1991 studies. Even Ruble and
Stout only found the CE dimension of the Scrambled version fell below .70.
Table 46
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Kolb (1981) goes on to claim that “Split-half reliabilities for the LSI are better than the
test-retest coefficients - as one might predict, since they are unaffected by situational variability
(p. 291).” Koob and Funk (2002) cite researchers Ruble and Stout who “criticize Kolb’s use of
the Spearman-Brown split half coefficients. The Spearman-Brown formula, according to Ruble
and Stout, reflects the highest correlation between items and is not the best estimate of average
internal consistency (i.e., alpha coefficient) (p. 301).” When looking at Internal Consistency,
Cronbach Alpha coefficients are a much more rigorous process and should therefore be
considered above split half coefficients.

Table 57

Freedman & Stumpf (1980) argue that “essentially, we have a theory whose supporting
empirical evidence comes from an unreliable instrument designed in such a way that its results
spuriously support the theory (p. 446).”
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VALIDITY
Validity refers to the degree to which a test measures what it purports to measure.
Freedman & Stumpf (1980) who are very critical of the LSI, have this to say about ELT, the
LSI’s underlying theory: “The theory is straightforward and has considerable face validity (p.
445).” Unfortunately, the face validity of the theory does little to help the validity of the
measure. Below are discussions of predictive and construct validity of the LSI.
Yuen and Lee (1994) set out to use the LSI in a predictive manner by “using the LSI to
confirm predicted learning abilities and testing Kolb’s hypothesis on the relationship between
learning styles and educational backgrounds (p. 541).” They used a scrambled version of the LSI
in a study of 1,032 final-year undergraduates in a Singaporean university. They hypothesized
that the social-cultural context of Singapore’s education system would result in strong abstract
conceptualization abilities. They indeed found higher AC ability than in the normative data
based primarily in the United States.
The sample included students from a number of disciplines and their goal was to see
whether Kolb’s predictions on learning styles to educational backgrounds would pan out. They
found that CE, AE and RO were significantly different across the disciplines and AC was the
only ability that showed a nonsignificant difference. They concluded, “It appears that due to
their extended socialization under the local education system, the respondents, regardless of their
training background, by and large learned by abstract conceptualization (p. 546).”
The results shown in Figure 3 are consistent with Kolb’s hypothesis of disciplines to
learning styles except for Computer Science and Business Administration. This result can be
partly explained by the fact that they were unaware when the LSI was administered that 60% of
the computer science majors were focused on information systems which was more like
management training and therefore should fall under the accommodators based on Kolb’s

KOLB LEARNING STYLE INVENTORY

13

hypothesis. Similarly, the business administration majors were comprised of general
management, marketing and finance. The general management and marketing focused students
showed an accommodator preference which lines up with Kolb’s hypothesis.

Figure 38

Hudak and Anderson conducted a study in 1990 that supported the LSI’s predictive
validity. The study used a very small sample size of 94 undergraduate students in an Introduction
to Statistics class. They proposed that “success in statistics and computer science courses may
require not only formal operational ability but also reliance on a learning style that engages the
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Yuen, C., & Lee, S. N. (1994). Applicability of the learning style inventory in an asian context
and its predictive value. Educational and Psychological Measurement, 54(2), 541-549.
doi:10.1177/0013164494054002029
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benefits of this abstract ability (p. 232).” For this reason, the LSI and the Formal Operations
Reasoning Test (FORT) were administered to the students at the beginning of the class. They
were able to predict 84% of the successful statistics students and 75% of the unsuccessful
statistics students by looking at the concrete experience loading negatively and formal operations
loading positively. They predicted that abstract conceptualization would be the discriminating
learning style and they claim that because concrete experience is dimensionally opposite from
abstract conceptualization, their results support the prediction. However, it is unwise to use only
one study to support predictive validity of the measure.
A factor analysis seeks to establish construct validity and many researchers have
evaluated the LSI in this way. The two factor analysis in Table 6 shows very little consistency,
the results are all over the place and does little to support the LSI as a valid measure. This table
is from Kolb’s LSI 3.1 Technical Specifications Manual and its format is hard to understand.
Table 7 is from Kayes who seems supportive of the LSI. The two factor analysis by Kayes
seems to support the dialectically related dimensions of CE and AC for the grasping experience
axis which load as opposing for Factor 2 at -.775 and .856 respectively. It also supports the RO
and AE for the transforming experience axis as opposed for Factor 1 at -.918 and .781
respectively. However, each dimension fails to load to its own factor and instead forms a 3
factor solution.
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Table 69

Table 710
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Kolb, A.Y., & Kolb, D. A. (2005). The Kolb learning style inventory – version 3.1 2005
technical specifications. Boston: Hay Group. Retrieved from
http://learningfromexperience.com/media/2010/08/Tech_spec_LSI.pdf
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Kayes, D. C. (2005). Internal validity and reliability of Kolb’s learning style inventory version
3 (1999). Journal of Business and Psychology, 20(2), 249-257. doi:10.1007/s10869-0058262-4
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Table 811

Ruble and Stout (1990) also ran
a standard 2 factor analysis for each
item on the LSI to see if the two bipolar
assumptions CE-AC and AE-RO
proposed by Kolb would load. As you
can see, the CE-AC axis loaded
according to Kolb’s assumption with
CE loading as negative numbers and
AC loading as positive numbers. This
supports the assumption that CE is
opposite of AC. As for the AE-RO
axis, none of the RO items loaded and
only 3 of the AE items loaded and even those 3 failed to load under the same factor. These
findings do not support Kolb’s AE-RO bipolar axis assumption.
The 4 factor analysis explored whether the 4 learning abilities proposed by Kolb would
load to their own factor. AC, RO and AE loaded cleanly but CE appeared to be ambiguous in
that the items failed to load to the fourth factor and instead some loaded with RO and some with
AE. This failure to show loading for each dimension to its own factor indicates construct
validity issues with the LSI.
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Ruble, T. L., & Stout, D. E. (1990). Reliability, construct validity, and response-set bias of the
revised Learning Style Inventory (LSI-1985). Educational and Psychological
Measurement, 50 (Fall), pp. 619-629.
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Despite all its issues, the LSI has been used extensively for research and in practice. The
LSI 4.0 Guide includes 50 pages dedicated to explaining all the ways that ELT and the LSI have
been applied in over thirty different professions and academic disciplines and the 2013
Experiential Learning Theory Bibliographies include 3564 entries. Here are a few examples I
found interesting. A study by Lu, Jia, Gong and Clark (2007) showed that learning outcomes of
Convergers and Assimilators was higher than that of Divergers and Accommodators in an online
learning experiment. Based on these findings they advise instructors using online courses to
seriously consider the variety of learning styles when designing online learning modules for
different students (p. 187). Another study investigated changes in the learning styles of medical
students over time and in relation to different curriculum models (Kolb & Kolb, 2013a, p. 122).

USEFULNESS
The LSI is a straightforward measure with only 12 items on 3.2 and 20 items on 4.0. It
takes only 20-30 minutes to complete. The instructions for ranking the endings sounds a lot like
a card sort with the suggestion that some people find it easiest to choose the phrase that best
describes them (rank 4), then least describes (rank 1), then best describes them (rank 3) and then
least describes them (rank 2). Scoring is easily done by totaling your scores for AE, RO, AC &
CE and plotting each score on its respective axis to form a kite-shaped pattern. This does not
take long either. Once this is done, the shape of your kite is compared to the nine styles to
determine your learning style.
According to Kolb & Kolb (2013a) the LSI 4.0 includes “new norms that are based on a
larger, more diverse and representative sample of 10423 LSI users (p. 43).” The raw score to
percentile conversion data of the LSI 3.1 appear to present a mostly normal distribution. The
normative sample is almost evenly divided between male and female (49.4% and 50.4%
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respectively), has an age range from 17-75 and a wide educational experience range. The sample
was 80% U.S. residents with adults from a wide variety of fields and college students.
I did not take the actual Kolb LSI but found a knock-off online that typed me as a
Diverger (CE, RO) and when looking at my kite shape in reference to the nine styles I would be
the Imagining (also called Creating) style which “is distinguished by the ability to create
meaning by observing and reflecting on experiences (Kolb & Kolb, 2013a, p. 193).” This
learning style lines up with my Holland Code of ASE which is predicted in Figure 4 below. It
would also seem in line with my KAI high innovator score and Foursight high ideator
preference.
Figure 412
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Kolb, A., & Kolb, D. A. (2013b). Kolb learning style inventory LSI workbook version 3.2.
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I personally find the LSI an interesting self-awareness tool to help identify your personal
dispositions. As I primarily work with adolescents, I believe the LSI and ELT provide a valuable
framework for service learning which depends primarily on engaging students in service projects
and then helping them distill the learning that takes place through a variety of reflection
exercises. However, I would be wary of using it for anything other than a conversation starter
that illuminates that people may have preferences for different types of experiences when it
comes to learning due to the reliability and validity issues.
In reviewing the descriptions of the different learning styles I find the information
practical and useful especially as an educator who seeks to cultivate self-directed life-long
learners who understand how to leverage their own strengths and collaborate with others to
overcome their challenges.
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