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Abstract. The process of constructing a concept map isoaghed differently by each of the Myers-Briggs peedity
types because these types are characterized leyatiiffpreferences for information processing. $ensipes are most at
ease with linear thinking that sees knowledge &nftirm of lists of facts and procedural rules @néarners), whereas
intuitive types are most at ease with pattern tinigpkhat sees knowledge as interconnected con@eptgrative learners).
The need for certainty in the sensing type creatggnificant barrier to both learning and impletirgmn concept mapping,
while the need for big picture learning makes cphogapping a satisfying intellectual exercise fduitive types. Because
concept mapping includes several orders of cognitibmplexity, it is a tool that can be used to seng/pes overcome
the tendency to avoid the use of higher order thmpkskills. The result is better developed crititahking and improved
long-term memory. Concept mapping benefits each@Myers-Briggs personality types by helping tealep the use of
their non-preferred mental functions. Recommendatfor teachers include the need to review eatgngits at maps with
students, the need for an explicit stepwise proegdencouragement to continue building existing snapd to use maps
in teaching only in overview form to encourage\&tearning by the student in completing the map.

1 Introduction

It is logical that a learning tool such as conamppping, designed to develop analytic thinking (Aloand
Gowan, 1984), would be used differently by studemiso process information differently. These
differences can be identified with the Myers-Brigfgpe Indicator (MBTI), a personality instrument
developed to sort preferences within several dimoessof thinking (Myers, et al., 1998). The Myers-
Briggs personality types represent different mehtits used for information processing and, a$,suc
they represent predictable skills and attitudes wéispect to the construction of concept maps.€eSihe
Myers-Briggs preferences do not represent limitetion thinking, they are opportunities for develamn

of learning skills. This paper summarizes 20 yeHrgxperience in teaching both concept mapping and
Myers-Briggs psychological type principles to medistudents and other health professions studewts a
to faculty as a tool for developing learning skills

2 Myers-BriggsBasics

The Myers-Briggs Type Indicator is a psychologicatrument that was developed to reliably determine
the personality preferences first described by Jlgers, et al., 1998). When taken together, thatale
functions observed by Jung describe mental habés lead to a consistent thinking style in inforimat
processing. These mental functions involve: 1)rnmigtion input, 2) generation of alternative podsibs,

3) deduction of the most logical alternative, afddsessment of human outcomes/values. Sincepais ty
use all of the functions in their learning, theg different in which one of these functions are bagized
over the others. Identification of the emphasiaauicfion allows the adoption of strategies to depdlwe
lesser used functions.

The MBTI only measures normal differences in bebathat are established as mental habits, and thus
does not measure abnormal behavior. Since all@ptkferences that are measured are found in normal
thinking, personality type is nothing more thanceméort zone where thinking occurs with less effant
with the greatest trust. When a student of a gjxensonality type uses a non-preferred mental fancfor
example at work, they use more mental energy ardetisier. But, like any motor skill, use of thenno
preferred side can be developed and mastered. mbume is limited, or compartmented, by their tyhe
limitation is usually a lack of awareness of typefprences and, thus, a lack of awareness of whmeso
aspects of thinking are more difficult than othéree available data do not support a relationskigvben
personality type and intelligence nor a connectidtih any psychopathology. Each dimension of type, a
described below, is exercised to different degt®esndividuals of the same type preference duehéo t
influence of other personality traits and life cincstances.



2.1 Extraversion and Introversion Preferences

Students differ in their preference for whetherirthest thinking is achieved through “talking ittowr
through “thinking it through.” Those students whavh extraversion preferences will have an easidr an
more effective learning experience if they can waéide their learning as it is happening. This ides
making mistakes or changing their mind...sometimemid-sentence. If they are kept quiet during their
learning, such as during lecture, they will ofterrg on a dialogue silently in their head as aemaftt to
replicate their preferred mode of learning. Whilerbalizing learning is impractical in some learning
settings, it has an energizing effect on study gsou

The opposite preference for introversion is seerstiments who have a more effective learning
experience when they are able to process new ifitom quietly before it is discussed...if it is dissad
at all. They also go through the process of chapthieir mind, but this is not visible. If they aexjuired to
speak about their learning they are very unceraith uncomfortable unless they are given a moment to
process the information. While this type of leaghgan lead to isolation from others, if used redylan a
study group it will bring depth of thinking to thgroup process. Thus, extraverts talk-to-think while
introverts think-to-talk.

2.2 Sensing and Intuitive Preferences

Students differ in their preference for the wawtlyéve their attention to new information. Thosed#nts
who have sensing preferences tend to trust infeomahbat is perceived directly by the senses vigon,
hearing, touch (manipulation), taste, and smelis Thiformation exists in the present as facts aethits
and carries a high degree of certainty. If a patterrelationship exists, it is also perceived &aca...but is
only “discovered” as a relationship with great effdVhen studying in a group, the sensing student i
always alert to completeness of the facts.

The opposite preference for intuition leads stusletat trust their ability to find patterns and
relationships. This information exists in the ftuas a possibility and, since several relationshijgght
exists, it is variable and even random in its carcgion. While a minimal set of facts are needefbton a
pattern, once the pattern is decided the remaifsiciy are ignored. When studying in a group, theitinre
students help with the discovery of patterns andgbthe alternative points of view that are essdnt
critical thinking. Thus, sensing types think abtwihat is” while intuitive types think about “whatt’i

2.3 Thinking and Feeling Preferences

Students differ in their preference for the wayytheact to new information. Those students who have
thinking preferences tend to trust their logic aleate the facts and possibilities. They are ispeal and
objective in their analysis since they seek to otheylaws of deductive and inductive reasoning. lévhi
they have feelings, they do not trust their fedimg reaching a decision or making a judgment. When
studying in a group, the thinking types draw aftamto the “correctness” of relationships and tleity of
thinking.

The opposite preference for feeling judgment leatglents to trust learning decisions based on
personal and subjective analysis. This analysistils a rational process, but it references to homa
outcomes rather than laws of logical reasoning. Whenfronted with a conflict between a logical
alternative or a personally valued alternative, fdwding type will choose the latter, even whilalieng
the former is also valid. When studying in a grotg feeling type students bring harmony and endanc
communications. Thus, thinking types need to ineléeklings and values as facts in their thinkinglevh
feeling types need to realize that thinking typasehdifficulty trusting feelings and values.

2.4 Judging and Perceiving preferences

Students differ in their preference for the wayytleenduct their learning activities. Those studesits
have judging preferences tend to organize theie tinound a plan. They are motivated to obtain céoby
completing their plan or checking off items on thesk list. Since they are deadline oriented rthveirk is



usually accomplished ahead of schedule and theirseogrades tend to be higher than their perceiving
type-matched counterparts. They will tend to samiflearning additional information if that leargin
prevents them from completing their schedule. Wétedying in a group, they keep the group on task an
help it to be more efficient.

The opposite preference for perception leads staden conduct their learning in a flexible and
adaptable manner. They are motivated to discowerim®rmation that makes a more complete set akfac
or a more complete pattern. They may attempt tovioh schedule, but they will value the acquisitafn
additional information over meeting a deadline. @ee their assignments are often completed agsie |
minute, their course grades tend to suffer. Whedysbg in a group, they keep the group open to new
information in resolving learning issues. Thus,dging) types seek “the joy of closure” while percagyi
types seek “the joy of discovery.”

3 Representation of Complexity in a Concept M ap

Sensing and intuitive type students seek oppasitels of cognitive complexity (Myers, et al., 199Bpth
types of students are fully capable of learninglhtevels of cognitive complexity but they learasgest
with the mental function that they trust the molte sensing type orientation toward facts and detai
results in the majority of study time spent on rerbering information precisely as it was taught.sThi
leads to neglect for the need to apply that infaiomeat higher levels of complexity. Likewise, timuitive
type orientation toward possibilities and alterwasi results in the majority of learning time spent
extending understanding beyond the way it was tadgh using only the minimum set of facts necegsar

3.1 The Quellmalz Framework of Thinking Skills

Cognitive complexity has been represented in aetyarof taxonomies, the best known being Bloom’s
taxonomy (Bloom and Krathwohl, 1956). However, geeainsight into the contribution of concept
mapping to the different learning needs of senstngents and intuitive students can be obtaineu fie
Quellmalz Framework of Thinking Skills (Quellmal¥987). This is a simpler taxonomy with only five
levels of complexity compared to the six describgdBloom and it can be used more easily to explaén
functional anatomy of a concept map (Table 1).

Category Recall Analysis Comparison Inference |Evaluation
Description Remembering or Understanding Explaining Reasoning [Expressing and
recognizing key facts,| relationships similarities and inductively |defending an
definitions, concepts, | between the whole | differences. or opinion.
etc.; repeating and its component | Comparisons start | deductively. | Students to
verbatim or parts and between | with whole/part judge quality,
paraphrasing cause and effect; |relationships in the credibility,
information that has |sorting and analysis category worth, or
already been provided categorizing. and carry them a practicality.
to the student. step further.
Sample Trigge| define sort compare hypothesize | judge
Words list categorize contrast synthesize |evaluate
label classify distinguish use evidencdq best solution
name sequence apply a rule |justify
Corresponding| Knowledge Analysis Analysis Application |Synthesis
Bloom Comprehension Synthesis [ Evaluation
Categories

Table 1. Quellmalz Framework of Thinking Skills. #uted from Measuring Thinking Skills in the Classm Revised Edition, by
Richard J. Stiggins, Evelyn Rubel, and Edys Quédiidational Education Association, 1988.



3.2 The Quellmalz-Concept Mapping Connection

Sensing type students focus their attention onpttepositions that are the fundamental element of a
concept map. These are the basic facts that dedlitogether to form the map and they are repredant
the Quellmalz Framework by the Recall level of mfiation processing (Figure 1). Intuitive type stuide
avoid giving attention to any facts that do notmect into a pattern.
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Figure 1. Propositions do not have to be connectgether to be factually correct. Each propositepresents a fact that can be
learned at the recall level in the Quellmalz fraragw This figure represents the way sensing typesksowledge if they do not use
their intuitive skills to create seek out and cedaierarchies.

Both sensing type students and intuitive type sitgléocus on levels of hierarchy (represented é th
Quellmalz Framework as the Analysis level of infatian processing, Figure 2), but for different mres
The sensing student will have learned the levdliefarchy as a fact. Indexing or grouping termyesers
factual representations of commonality and can bemarized. Grouping terms are anticipated or
discovered by intuitive types, rather than mematias taught. Intuitive type students will oftendfinew
ways of organizing, or re-organizing, that were mdginally taught.
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Figure 2. Each branch point represents the and&is$ in the Quellmalz framework. Analysis invadva determination of how facts
can be grouped together. This map has three letéigrarchy.

Intuitive type students focus their attention amdfng the cross-links and they actively seek them o
during their learning. The cross-links are représgin the Quellmalz Framework by the Comparismelle



(Figure 3). While sensing type students are uncaafte constructing any cross-link that was nogteu
as a fact, they can learn this skill through anlieitp step-by-step process. Sensing type studerits
practice this process for several weeks will caasity comment that they “read differently now” thiat
they “see the material differently now.” They cadéscribe how it is different, but they do displkay
significantly greater confidence with the process.
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Figure 3. The construction of cross-links repres¢im¢ comparison level in the Quellmalz framew@®&mparison involves seeking

out possible relationships between hierarchicatdiras. Cross-links can include a node or simpiglarig qualifier. This map only

has a single cross-link, but a cross-link couldestructed between each of the vertically juxtedasodes. Sensing type students
are uncomfortable identifying a cross-link that was explicitly taught as a fact.

4  Contribution of Map Construction to Learning In Different Types

Concept mapping helps to develop the learning sskiiht characterize each of the type preferences in
different ways (Pelley and Dalley, 1997). This ésdribed below for each of the four dimensions &

type.

4.1 Concept Mapping for Extravert and Introvert Types

Extraverts prefer action oriented learning, esplciwhen it can be verbalized. Each step in the
construction of a concept map can be verbalizexh fihe development of a list of terms to be mapped
the discovery of cross-links. Introverts preferejuhinking time to process and discover. If theyn'd
verbalize their learning, however, they cannot tlesir thinking. Thus, introverts can discuss tligialized
map with other students to express the thinking dhainally occurred quietly. Students in studygps
have frequently remarked that they would not haatized that their thinking was incorrect if thegdhnot
had to explain their map. The map serves as alvyatform to focus dialogue.

4.2  Concept Mapping for Sensing and Intuitive Types

Sensing types give their attention to specificisTasults in a linear reading style that involaeslow but
steady process moving from the beginning of thégassent to the end without digressing or returrimg
material previously covered. The only reading afyiwus material occurs when the entire assignmast h
been finished and the linear progression throughntlaterial begins again. This is in stark conttaghe
more spontaneous, random focus of the intuitive tybo will frequently complain of difficulty stayinon
task. Concept mapping helps intuitive types stayask due to the goal oriented nature of the repdinile

it forces sensing types to refer to previously cedeconcepts to evaluate the grouping terms and the
potential for cross-links.



4.3 Concept Mapping for Thinking and Feeling Types

Thinking types will evaluate a map for its logicansistency. Its appearance will not matter as Esmthe
construction makes sense to them. They may consthecnative maps to determine the most logicgb ma
and they will use readily use technology to make pinocess more efficient and more effective. Their
logical orientation can lead them to challenge wihay have been taught. A concept map drawn by a
medical student resulted in an instructor modifyanigcture after trying to help a student who happed

it (personal communication). The instructor coneldicfter attempting to make sense of the studeafs m
that his lecture needed to be re-organized. Whit®raect organization is also valued by a feelipget
student, it is equally important for the map topleasing in appearance. They will use color ancroth
decorative additions to enhance the map and makisutlly pleasing. This makes their learning more
enjoyable. The emotional attachment to a map emsamemory during examinations and allows for recall
of the details of the map. Feeling types tend tintimidated by technology.

4.4 Concept Mapping for Judging and Perceiving Types

Judging types will tend to see a map as a finaludmnt due to their orientation toward closure. A
completed map that is correct should not be alteregdeir view because they will believe that adlspible
alterations are already in the map. This leadsrigidity that is not open to new learning exceptaanew
experience that starts over at the beginning.iStaadver is not a need for the perceptive type estiidsince
they see the map as a living document — new nogpsaa as they are discovered and nodes that have
become mastered disappear. Thus, concept mapstrafie student’s understanding at a given point in
time, but they need to be updated as understamigiagens.

5 Recommendations From Experience

The recommendations described below represent2fvgears of experience in teaching medical students
and medical faculty about the use of concept mappa tool for developing learning skills in eathhe
Myers-Briggs personality types. While advice is eoft tailored to individual circumstances, the
recommendations provided here represent thoseipigscthat have been most consistently successful.
They are not listed in any particular order of impace.

5.1 Maps are living documents — help them grow.

Help students understand that a concept map isjssapshot of their grasp of material at the tineemap
was constructed. Encourage them to revisit mapst@amdad them out loud. New knowledge gained in a
course of study can often be added into an existiag.

5.2 List, group, and compare.

Sensing type students have a greater comforiiiollp a well defined stepwise procedure in theiriézy.
They can be taught to remember the maxim “listugroand compare.” This takes them through the
Quellmalz hierarchy starting with their most contéle level. It breaks the habit of linear nonigtieal
reading by causing them to look for grouping teffire. The primary difference is that they are aely
looking “for” something instead of just passiveyoking “at” it. The final step of finding comparise
between hierarchies allows the construction ofstigks and develops their critical abilities. lieir maps
are scored, then weighting cross-links more thanvidue of propositions will encourage both sensind
intuitive type students to emphasize the more dgicabpmparison level learning. Intuitive type state
will find the process more efficient if they follothe “list, group, and compare” maxim because tivily
tend to start most maps prematurely with the viesy pattern that they discover.

5.3 Sensing types need feedback...but only a little.

Sensing type students respond strongly to a palsewiew of their maps with a teacher. Often, itlegirly
maps are a single linear array of nodes connected the top of the page to the bottom, a reflecbbn



how they read. This allows for a brief discussidrniheir thinking and an active learning moment laesyt
modify their maps. They experience visible feedbackhow to develop their thinking and they take awa
a greater sense of confidence in their abilitydentify more complex knowledge independently. Iff tvé
rare for any student to request this assistance iihan twice. They do return for a third visit, outly to
report how much higher they have scored on theingmations.

5.4 Maps help to focus group problem solving.

Groups can develop maps from the beginning or taey compare maps prepared ahead of the session.
When groups discuss or build concept maps theggzatits help to develop each others thinking. The
sensing types are helped to develop their intuitikifls as they hear intuitives verbalize theim#ing.
Similarly, intuitive types are helped by sensingdy to include all of the details, not just thobatt
establish a basic pattern. The visual structur@gkelee group on task (judging type skills) and ghecess

of “growing” the map keeps the group open to newsgdilities (intuitive and perceptive type skills).

5.5 Construct maps step-by-step during teaching anveémeo a complete map.

Always keep in mind that a concept map is a legrhiol, not a presentation tool. Any single conaapp
represents the current knowledge of the personashstructed the map. Thus, if a teacher uses mgppin
present a lecture, the student sees the teachanlsrtg and is prevented from actively constructthgir
own understanding. One exception to this would beegercise where the students are challenged to
reorganize a map just presented. As a rule, howeeeicept mapping is an opportunity for the student
actively discover groupings and relationships amgush their learning to higher levels of comphexit
Teachers can use maps as advance organizers ammesases that students, especially those new to
concept mapping, can take away and complete indgiigl When mapping is done as a teaching modality,
it is important to start with a blank page or soraed develop the map from the beginning. Thisaalthe
teacher to model their thinking for the studentnsdeg type students (and faculty) are particularly
vulnerable to the appearance of a completed mapescreen. They will comment that they don’t know
where to begin or what to look at, or in the wooflene student, “That just blew all my circuits!”

6 Summary

Concept mapping is used differently by students wtacess information differently. The Myers-Briggs
Type Indicator was developed to help identify prefees within several dimensions of thinking thatg
insight into how students of different types witbpess the same information differently. These disians
are related to: 1) whether the thinking is spokersitently processed, 2) whether attention is giten
specifics or to patterns, 3) whether the respomgeetv information is logical or subjective, andwtjether
learning is open-ended or closure-oriented. Learisnmost effective for all students if they carvelep

the skill of their opposite way of thinking in atidn to their preferred way of thinking. Conceptppang
helps to achieve this goal. Maps can be verbalidraversion preference), but require focus and
concentration (introversion preference) as theyaaganized. Maps are composed of as many details as
needed (sensing preference), but the patterns efifap relationships among the details (intuitive
preference) are needed to develop a complete maps Man be represented with differing, but equally
correct organizational hierarchies (thinking prefae), but maps that are pleasing to look at (fgeli
preference) take advantage of the essential caoitizibb of emotion to long-term memory. Maps acquire
new propositions and lose unnecessary propositgnexperience is acquired by the student (peraeptiv
preference), but at any point in time all of thdevant information must be included during map
construction (judging preference).

Concept maps help to develop an ability to identifyre complex relationships and to include morésfac
during study. Sensing students will avoid looking levels beyond the recall of facts unless theyeta
systematic process for constructing groupings atationships between groups. Intuitive students wil
avoid including all of the details in their leargiif they cannot attach these details to a pat&tudents
eventually realize that concept mapping is anotvey of reading. They must first actively seek oatjon
terms that organize and group information. Theytrthen read to actively prioritize terms that fottme



most inclusive groups and evaluate various orgéipizal designs. Then they read to find all of tie¢adled
information that makes the map a complete reprasentof what they have read. This type of reading
prohibits the linear study habits of the sensimetgtudent by requiring constant scanning for ieiahips
to show levels of hierarchy or cross-links. Becasesgsing type students have a high need for cértain
they will initially resist mapping to avoid the da#y of “doing it wrong.” A few brief feedback sésss
that require the student to talk about how theyewhkinking as they constructed their maps will be
sufficient to encourage the student to trust thps. Map comparisons by study groups also help to
develop confidence in sensing type students. ébaler constructs a complete map of a subjecsttigent
only has a representation of the teacher’s thinKiegchers will stimulate active learning if thayyo
provide organizational starter maps... and not mdrkase.
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