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Abstract: When students struggle with routine assignments and fall behind classmates, a busy teacher may pigeonhole them as

slow, give up on them, or become frustrated from failed efforts to bring them up to speed. Well-intentioned efforts to help

struggling students by providing repetitions of the same experiences may fail because the specific cause of the sub-par perfor-

mance was not identified. Six potential causes of inadequate student performance can serve as a diagnostic framework to help

teachers pinpoint why a student is struggling academically: 1) cognitive factors, including poorly integrated, compartmentalized

information, poor metacognition that hinders the student’s ability to monitor and self-correct performance, bona fide learning

disabilities that require professional assessment and treatment, and sensory-perceptual difficulties that may hinder performance in

certain health care disciplines; 2) ineffective study habits, which are more common among professional students than faculty

realize; 3) an inadequate educational experience (unclear objectives, poorly organized instruction, absence of  coaching and

timely feedback) or a punitive environment in which students avoid approaching instructors for assistance; 4) distraction due to

nonacademic issues such as social relationships, health of a spouse, or employment; 5) dysfunctional levels of defensiveness that

hinder student-teacher communication; and 6) underlying medical conditions that may affect student attentiveness, motivation,

energy, and emotional balance. The objective of this article is to help faculty recognize potential underlying causes of a student’s

learning problems. Strategies for helping the academically struggling student are also introduced for several of these etiologies.
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Editor’s Note: Part two of this study will appear in a subsequent issue of the Journal of Dental Education.

T
he article “Memory and the Brain” by Lee

Robertson in this issue of the Journal of Den-

tal Education reviews the neurobiology of

memory, focusing on the complex physiological and

chemical processes by which memories are created

and the influence of various factors on memory for-

mation including stress, sleep, drugs, and aging.

Memory is the foundation of learning: without the

ability to retain and retrieve information and experi-

ences, we could not perform the tasks of daily liv-

ing, or take on the responsibilities associated with

our occupations. One of the profound mysteries of

human life is how self-awareness and thought emerge

from the movement of electrical charges from brain

cell to brain cell. This electrical-to-chemical-to-elec-

trical transmission process involves the axon of one

neuron connecting to a dendrite of another neuron, a

process that occurs billions of times every second.

How does the miracle of thought emerge from this

process? That is, how are we able to generate ideas,

observations, reactions, and questions? How are we

able to talk to ourselves (for example, conduct our

private inner conversations)? And how are we able

to communicate our thoughts to others? Another

mystery, less theological in nature but just as pro-

found for teachers, is why in any group of students a

few individuals who have seemingly equivalent abili-

ties and incentives perform less well than others or

deviate so dramatically from the norms of expected

behavior that they become labeled as problem stu-

dents.

In a perfect world, all students would be highly

motivated, energetic, enthusiastic, intellectually cu-

rious, eager to learn, and academically successful.

Most students in health professions education have

these desirable characteristics. However, over the

course of a teaching career, faculty will encounter more

than a few students who are challenging—the type of

student who provokes the teacher’s lament, “I spend

90 percent of my time on 10 percent of the students.”

The term “challenging student” refers to a student with

one or more of the following characteristics:
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• Has difficulty learning or performing up to ex-

pectations,

• Is distracted and does not devote full attention to

academic responsibilities,

• Is difficult or unpleasant to work with; for ex-

ample, has an attitude problem or is defensive, and

• Does not appear to be motivated to learn.

The senior author (Hendricson) frequently con-

ducts workshops on teaching difficult students. The

first workshop exercise asks participants to propose

adjectives that describe students who are challeng-

ing and students whom teachers enjoy. Adjectives

assigned to challenging students appear below on the

left; on the right are words that describe learners

whom teachers enjoy.

Students who are Students whom

challenging or difficult teachers enjoy

Lethargic, listless, lazy Enthusiastic, energetic,

eager

Disorganized Motivated; have inner

(don’t use time wisely) drive

Frequently repeat the Learn from mistakes

same mistakes

No initiative Volunteer for tasks and

(expect to be spoonfed)  extra work

Not punctual and Punctual and follow

ignore rules directions

Indifferent (don’t Put in extra time (arrive

appear to care; early; leave late)

emotionless)

Defensive (hostile when Ask for feedback

feedback is given)  on their performance

We will focus here on the left hand column—

the challenging student. The objective is to help dental

educators understand and assess factors that may

cause dysfunctional student behavior in two areas:

performance (how students acquire knowledge and

learn to perform skills) and attitude (the way stu-

dents interact with others in the academic environ-

ment). Attitudinal issues are often intertwined with

the student’s performance difficulties in either a

causal or reactive relationship. This article will fo-

cus on the potential causes of substandard perfor-

mance by presenting a series of diagnostic questions

designed to help faculty identify the underlying eti-

ology of the learning deficiency. Strategies for help-

ing the student with learning difficulties will also be

introduced. A companion article in a subsequent is-

sue of the Journal of Dental Education will review

the causes of inappropriate and dysfunctional stu-

dent behavior such as acute defensiveness, apathy,

and belligerence; explore reasons for apparent lack

of motivation among some students; and present a

protocol for conducting an “educational intervention”

with a challenging student.

Assessing and Diagnosing
the Etiology of Challenging
Student Behavior

In the authors’ collective sixty years of experi-

ence in health professions education, most cases of

challenging student behavior can be classified into

the categories presented in Figure 1:

• learning problems, which are reflected in perfor-

mance consistently below expectations or a sud-

den decline in performance by a student who has

a solid academic record; and

• attitudinal issues, which include a variety of be-

havioral manifestations among students that are

perplexing, frustrating, and, in extreme cases, un-

acceptable to faculty and disruptive to the overall

learning environment.

Underlying medical conditions, including psy-

chological problems, may contribute to substandard

performance or undesirable behaviors and attitudes.

The student may or may not be aware of medical

problems or may attempt to obscure medical condi-

tions, including chemical dependency, from student

peers and faculty.

In relation to the attitudinal issues displayed in

Figure 1, the authors have observed faculty to be

particularly perplexed and frustrated by three types

of behavior: acute defensiveness that hinders student-

teacher communication and thus the quality of the

learning experience; lack of personal motivation; and

the “cocky” know-it-all attitude of students who have

a high estimation of their ability, sometimes deserved

and sometimes not. Defensiveness, lack of motiva-

tion, and know-it-all demeanor can be the behavioral

manifestations of underlying learning deficiencies

or medical problems. Defensiveness and a passive

approach to learning, which are often perceived as a

lack of motivation, appear to be intertwined with the

student’s sense of safety within the academic envi-
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ronment and his or her “survival” strategy (that is,

making it to graduation day).

Assessing Causes of Learning
Deficiency

The etiology of learning deficiencies is com-

plex and can involve a variety of factors often acting

in concert. Six factors should be considered when a

student has difficulty learning. These are briefly de-

scribed here and then explored in more detail below.

The first factor is cognition. Abnormalities can

occur related to how the student acquires, processes,

stores, and retrieves information. For example, stu-

dents may advance to the clinical phase of the cur-

riculum with poorly integrated knowledge because

of curriculum format, teaching methods, or the

student’s study strategies.1 These students may have

difficulty retrieving the information needed to an-

swer questions asked by instructors or “thinking on

their feet” to cope with unexpected events that occur

during patient treatment. Metacognition, which is the

ability to self-assess the quality of performance and

make corrections, varies considerably from person

to person. People with poor metacognition cannot

distinguish accuracy from error and have inflated

impressions of their abilities. It is not out of the realm

of possibility that an underperforming dental student

may have an undiagnosed learning disability that re-

quires professional intervention. People differ in their

ability to recognize spatial relationships among ob-

jects and perceive small differences in shape, size,

position, and texture. For some students, difficulties

with spatial-perceptual tasks may be due to the way

their brains process information received from the

environment.

The second factor is study habits. Ineffective

study methods may contribute to substandard learn-

ing. Quality of the academic environment is third.

Sometimes the overall curriculum is so poorly con-

ceived or implemented that learning becomes diffi-

cult even for the best students. Student distraction

is fourth. Stressful, time-consuming, and energy-sap-

ping events in a student’s life outside school can over-

whelm even highly motivated students and contrib-

ute to inadequate academic performance. Fifth is the

affective component of learning. Learners evolve

through an emotional development continuum as they

progress through the stages of professional training.

During this maturation process, a student’s self-con-

cept as a learner and attitudes about the task of learn-

ing change substantially. These evolving attitudes play

an important role in student-teacher interactions, of-

ten by creating a wall of defensiveness that hinders

communication and helps shape the teacher’s per-

ception of the student, sometimes in a negative man-

ner. Sixth are underlying medical problems. If all

other causes of inadequate performance are ruled out,

is it possible that an underlying health problem is the

catalyst for the student’s academic struggles? Chemi-

cal imbalances, chronic stress, the effects of aging,

and certain systemic diseases can alter the chemical

Figure 1. Categories of challenging student behavior
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basis of memory formation and contribute to atten-

tion deficits, loss of concentration, lack of energy,

mental confusion, and emotional disorders.

This section presents diagnostic questions for

each of these six factors that may contribute to sub-

standard learning.

Cognition: The Student’s Thinking
Processes

Teachers should consider the following ques-

tions when a student exhibits learning deficiencies

that cannot be explained by other factors.

Does the Student Have Poorly Networked

Knowledge? This question will receive the most at-

tention because it has implications for the overall

educational process. There have been dramatic break-

throughs in our understanding of brain function and

the neurophysiological mechanisms of learning and

memory.2-5 A principle outcome of brain research is

a better understanding of the neurophysiological

mechanisms involved in the creation of knowledge

networks. These neurocognitive networks appear to

underlie many aspects of memory, pattern recogni-

tion, and decision-making.6-7 The word “appear” in

the previous sentence is emphasized because we are

still several decades away from definitive answers

about how expertise develops. For now, we can say

that the available evidence is suggestive but not con-

clusive.

Figure 2 schematically represents probable dif-

ferences in the way novices and experts mentally

structure information they acquire from various

sources and experiences. Novices’ information, rep-

resented by the left panel, is vertical and compart-

mentalized. When confronted with a task or prob-

lem new to them, novices struggle in a trial and error

manner to assemble isolated bits of information, rep-

resented by the various symbols within the columns,

because they lack pre-existing networks that allow

fast retrieval of pertinent information. Students may

have encyclopedic information about topics intro-

duced in the curriculum, but this information is com-

partmentalized and largely unlinked to other topics.

To develop problem-solving ability, students must

convert the largely unorganized fragments of data

absorbed from textbooks and lectures into interlinked

chains of networked knowledge. Knowledge is de-

Figure 2.  Differences between novices’ and experts’ mental organization of information

Source: Hendricson WD, Cohen P. Oral health care in the 21st century: implications for dental and
medical education. Acad Med 2001;76(12):1181-1206.
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fined as information that individuals can explain in

their own words, has recognized value and utility,

and can be retrieved instantaneously to solve prob-

lems.8-11 The conversion process of taking isolated

bits of information and consolidating them into use-

ful knowledge is the core of the constructivism theory

of learning which is the prevailing educational model

among cognitive psychologists today.12 Experts (see

the right panel of Figure 2) have developed networks

that allow rapid retrieval of chains of knowledge rel-

evant to solving a problem. Cognitive psychologists

refer to this interlinked configuration by various

names such as horizontally networked knowledge,

elaborated knowledge, or spider web knowledge.13-17

Classic symptoms of a student with poorly in-

tegrated information include the following: long-

winded, circuitous answers to questions that never

get to the point; the inability to look at clinical data

and recognize an obvious pattern (for example, to

recognize that 2 + 2 = 4); the inability to move be-

yond obvious surface features when discussing a

patient’s problems (versus discussing important un-

derlying etiologies); difficulty explaining relation-

ships among patient care variables (for example, how

two drugs such as coumadin and captopril might al-

ter each other’s pharmacokinetics and affect the

patient’s cardiac and pulmonary function); the inabil-

ity to compare and contrast physiologic mechanisms

(for example, the differences between hypovalemic

and cardiogenic shock); and a phenomenon known

as “anchoring” in which the student fails to recog-

nize the need to change an opinion or a patient care

plan when new or different information becomes

available that changes the situation.18

We have observed three types of students who

exhibit poorly integrated knowledge.

Type I students are in over their heads; they

attempt to solve problems or perform tasks without

adequate prerequisite learning experiences. Type II

students are at a natural stage of cognitive develop-

ment along the novice-to-expert continuum where a

fragmented, poorly integrated knowledge base is the

norm. Type III students may have unique difficulties

putting it all together that extend beyond the normal

struggles of the novice learner. Type I students are

frequently the result of a curriculum that has inad-

equate assessment methods at the foundational level

of the program (for example, tests that emphasize

memorization of facts rather than the ability to ap-

ply information to problems), or they are individuals

who did not take full advantage of learning opportu-

nities for one or more of the reasons discussed later

in this paper but manage to move ahead because of

testing that measures relatively low levels of cogni-

tion function.

A number of studies have established an asso-

ciation between the overall structure of the curricu-

lum, the way students study and prepare for tests,

and the depth at which they learn the subject matter

of courses.19-24 An active-learning environment in

which students are frequently asked to assess data,

make decisions, and explain the thinking underlying

their decisions appears to be our best bet for helping

students build integrated knowledge.9,11,25-26 Unfor-

tunately, many health professions students are the

products of undergraduate or preclinical curricula in

which they spent hundreds of hours sitting in a lec-

ture hall listening (perhaps) to lectures. These stu-

dents arrive in the clinical environment ill-prepared

to assess patient problems or even to answer ques-

tions that teachers perceive to be very easy.

The traditional smokestack or “silo” curricu-

lum has been the prevailing model for the health pro-

fessions education for decades.27-28 In this type of

curriculum, each discipline operates autonomous

mini-curricula, educating students independently

with minimal cross-fertilization among disciplines.

Structurally, the silo curriculum is organized much

like the left side of Figure 2. The student graduates

and is assumed to be competent when all courses in

each of the discipline-based silos are passed. How-

ever, there is growing discontent with this model.

The Institute of Medicine-National Academy of Sci-

ence report To Err Is Human: Building a Safer Health

Care System examined the reasons for patient care

errors that contribute to approximately 75,000 deaths

and several hundred thousand near-misses annually

within health care facilities.29 Numerous contribut-

ing factors were identified including three educa-

tional causes: 1) reliance on silo curricula and pas-

sive, sponge-learning during training produces

entry-level practitioners with poor knowledge inte-

gration, poor vigilance for errors, and inadequate cop-

ing skills when problems occur; 2) entry-level prac-

titioners lack training in information management

systems and thus rely on memorization on the job;

and 3) there is a lack of opportunity to practice prob-

lem-solving during training and on the job.

Given the reliance on silo curricula in health

professions education, clinical teachers should an-

ticipate that many students will struggle with prob-

lem-solving tasks. Research indicates that one of the
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most effective strategies to help students develop the

mental muscle needed for problem-solving—as well

as one of the easiest and least resource-intensive to

implement—is to create a learning environment in

which instructors make it a goal to frequently ask

questions that help students “connect the dots.”30-32

Connect-the-dot questions provide students with

opportunities to think about and verbalize their un-

derstanding of the relationships between isolated bits

of information acquired throughout the curriculum.

Responding to connect-the-dot questions, which re-

quires students to pull together information acquired

from different sources, has been shown to be a pow-

erful technique for building deeper understanding of

concepts and principles. The students’ process of

building personal meaning by articulating their un-

derstanding and interpretation of information in their

own words may be the most critical step in the pro-

cess of learning.11,13,33 Connect-the-dot questions in-

clude: decision questions (What do you think we

should do for this patient?), why questions (Why do

you think this is our best option?), how questions

(How can we perform that procedure given the

patient’s condition?), what-if questions (What should

we do if the patient cannot tolerate the splint?), and

dig deeper questions (That’s a good idea, but can

you think of any other dietary plans we can recom-

mend for this patient?). These types of questions re-

quire students to assemble their explanations from

different information compartments and thus have

been linked to higher levels of comprehension.33-36

The cognitive tasks involved in assessing the

intent of a decision question (for example, what

should we do next for this patient and why?), men-

tally selecting information pertinent to the query, link-

ing this information to construct an answer, verbal-

izing (or writing) the answer, offering a supportive

rationale for the decision, and answering follow-up

questions to further clarify, modify, or justify the re-

sponse can help learners start to make sense of the

mass of information they have absorbed in the cur-

riculum.11 Through repetitions of similar cognitive

events (such as frequently answering connect-the-dots

questions), neuronal linkages are established and a

memory of the response to a particular situation or

question becomes more deeply ingrained, thus in-

creasing the potential for prompt retrieval in the fu-

ture.37 As described in the Robertson article, it ap-

pears that neuron-to-neuron connections are

strengthened by repetition of experience. Repetition

produces coordinated activation of a network of neu-

ronal connections; the more repetition, the easier it

is for the same neuronal pathway to reactivate in sub-

sequent situations. The process of making it easier

for neuronal pathways to reactivate may be the basis

for how memories are created.38 Students who

struggle with rudimentary problem-solving tasks

appear to particularly benefit from frequent partici-

pation in very focused problem-solving conferences

in which teachers use the questioning techniques pre-

viously described to help learners practice answer-

ing questions and then provide specific feedback to

help students compare and contrast their responses

to an ideal response.39-40

We must add one note of caution. In our ca-

reers, we have observed countless health professions

faculty unfairly label students as substandard learn-

ers before they have even begun the lengthy process

of creating these knowledge networks. Faculty ex-

pectations, particularly early in the clinical phase of

training, are often skewed too high. Novice learners

may be expected to assess patient problems and reach

decisions just as quickly as experienced faculty,

which is an unreasonable and inappropriate expecta-

tion. To help faculty guard against the unreasonable-

expectation phenomenon in medical education,

Pangaro et al. developed the R-I-M-E model and a

variation of this model adapted for dental education

appears in Figure 3.41 This model identifies desir-

able levels of performance that can be expected of

learners as they progress through the educational

continuum (reporter, interpreter, manager, educator).

The level of performance appropriate and expected

for students at each of the four levels of training is

identified in the text. The sentence in bold at the con-

clusion of each skill-level description indicates level-

appropriate assessment criteria for students at that

particular phase of the curriculum. For example, as-

sessment of students at the reporter level (an early

phase of clinical training) should measure the com-

pleteness and accuracy of the students’ data collec-

tion (by history-taking and patient examination) and

the clarity and accuracy of their verbal and written

reports about the patient’s health. Students at this

ground floor level should not be assessed on their

ability to make diagnostic decisions about patient care

that is appropriate only for learners on subsequent

rungs of the ladder. This model is used in faculty

development sessions and clinical orientations to re-

mind faculty of the expectations that are appropriate

for learners at each stage of development as they pro-

ceed through training.
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Does the Student Have Poor Metacognition?

Some people who have poorly developed skills or

limited knowledge are simply oblivious to their in-

competence. In any group of professional students,

some individuals will fall into a category that has

been labeled “unskilled and unaware of it.”42-44 Un-

skilled and unaware students often reach erroneous

conclusions, perform tasks ineptly, reach amazingly

wrongheaded decisions, and repeatedly make unfor-

tunate choices in their academic lives (as well as in

their nonacademic lives), but are remarkably unaware

of their incompetence. In fact, these individuals of-

ten have very high, although inaccurate, estimates

of their abilities and are very confident, if not arro-

gant.45 As Charles Darwin once observed, “Ignorance

more frequently begets confidence than does knowl-

edge.”46

Unskilled and unaware students have poorly

developed metacognition, which is the brain’s self-

assessment process that analyzes what we say and

do (it allows us, for example, to think about what

we’re doing) and distinguishes correct from incor-

rect actions and decisions. People with well-devel-

oped metacognition constantly self-correct and fine-

tune their behavior and actions. This self-monitor-

ing process allows people to make an appropriate

assessment of their capabilities and to display a level

of confidence that corresponds to actual ability.47-48

Students with poorly developed metacognition blun-

der from one error to the next, but have the mistaken

impression that they are doing just fine. Researchers

in neuroscience and cognition believe that poor

metacognition is a fundamental component of incom-

petence.

Unskilled and unaware students who overesti-

mate their capabilities and are overly confident can

be challenging to teach. Research has shown that

these individuals 1) rarely receive feedback that might

help them develop an accurate view of reality, 2) do

not learn from feedback unless it is very precise and

frequent, and 3) do not learn by observing how other

people function.49-50 It is unreasonable to expect that

these students will fine-tune their performance by

simply observing clinical teachers as they interact

Figure 3. A clinical development continuum for setting level-appropriate expectations for learner performance
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with patients. However, there is evidence that con-

ducting debriefings with these students in which their

decisions are carefully analyzed and compared to an

ideal will help them develop metacognitive skills.40,44

Does the Student Have an Undiagnosed

Learning Disability? Students in demanding pro-

fessional training programs are unlikely to have an

undiagnosed learning disability, but it should not be

automatically ruled out. Often, students can cope with

a learning disability at lower academic levels, only

to fall apart upon entry into a professional program

that requires extensive reading or careful attention

to written instructions in laboratory manuals. Clas-

sic signs of a potential learning disability among late

adolescents and adults include: 1) difficulty reading

aloud, 2) difficulty comprehending the meaning of

written material, 3) difficulty completing written tests

on time, 4) failure to follow written instructions, 5)

difficulty comprehending diagrams and flow charts,

and 6) difficulty expressing thoughts and ideas in

written form.51 None of these problems, alone, is di-

agnostic for a learning disorder, but it should raise

your index of suspicion if it occurs in combination

with other signs of substandard performance. Nota-

bly, there is a trend in the research literature—which

is not conclusive but still frequently reported—of an

association between a certain style of cognitive pro-

cessing (reviewed in the next section of this paper)

and a learning disability, particularly in curricula

emphasizing perceptual and motor skills.39

If you have concerns about a student, alert the

academic dean or program director by phone or in

person. Teachers should not communicate a guess or

hunch about a student’s possible learning disability

in a memo or email message that can become a pub-

lic record or verbally in a public forum. Your respon-

sibility is to alert the program director and allow the

university to follow up with a professional assess-

ment.

Does the Student Have Difficulties with Per-

ceptual Tasks or Motor Skills? Research by psy-

chologists and neurophysiologists over the past fifty

years demonstrates that human beings mentally pro-

cess information and use visual, tactile, and audi-

tory cues from their environment in dramatically dif-

ferent ways. These different types of

information-processing apparently influence how

individuals attempt to structure the environment in

which they work or learn, how much they trust their

own judgment versus the opinions of others, and how

well they can perform certain tasks that require vi-

sual, spatial, and tactile perception.52-55 Although

more research is needed, a person’s unique way of

processing sensory stimuli may also influence his or

her creativity, for example, the ability to think out-

side the box and see ways of doing things other people

do not see. A person’s unique style of cognitive func-

tioning also appears to influence the amount of guid-

ance and structure desired when learning.

Much of the information-processing research

is based on the field dependent-field independent

construct of cognitive function.52,56 This model was

proposed at the time of the Korean War (1950-53) to

explain why some experienced World War II fighter

pilots could maneuver the new and faster jet fighters

and why others who had been successful in slower,

propeller-driven aircraft had difficulty in jets. In fact,

there were so many crashes in the early phases of

training that the military sought the help of cogni-

tive psychologists to determine why skilled pilots

could not safely fly the new generation of jet planes.

A series of cognitive tests was developed that in-

volved such tasks as tracing images when they can

be observed only by an inverted image in a mirror,

stacking objects of various sizes and shapes, discern-

ing geometric figures embedded within a larger and

more complex image, and determining body posi-

tion in space when subjects are physically rotated

through various positions in a darkened room in

which they can see only a rod within a square frame.

This battery of brain function tests identified

two distinct ways in which the pilots processed in-

formation received from their senses. One group was

determined to be field dependent (FD) because they

relied heavily on their external environment (instru-

ments, geographic landmarks, and the horizon) to

make maneuvering decisions. When flying their air-

craft at supersonic speeds (roughly twice as fast as

the earlier propeller-driven planes), FD pilots did not

have time to look around and locate the horizon, find

geographic landmarks, or take more than a quick

glance at their instruments. Without these external

cues, many FD pilots could not determine if they

were right side up or upside down, or whether their

aircraft was gaining altitude or diving toward the

earth. The other group of pilots was determined to

be field independent (FI) because they had their own

internal sense of direction and body position and thus

did not rely extensively on external cues to make

decisions. FI pilots could make the transition from

the propeller-driven plane to the jet fighter because

they did not need constant visual contact with the
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horizon or the landscape below and did not rely

heavily on instrument readings to make decisions.

There have been over 500 investigations of field

dependence-independence (FDI) and how it influ-

ences personality variables (including mental health

pathologies), academic performance, and athletic and

musical tasks, as well as FDI’s relationship to physi-

ological mechanisms such as motion sickness. These

studies indicate that our unique way of processing

information from the surrounding environment in-

fluences how we prefer to learn, how adept we are at

certain fine motor visual-spatial-perceptual tasks, and

how we interact with others in school or work envi-

ronments. Tinajero et al. provide a comprehensive

review of research based on the field independence

and field dependence construct.56

Students who have difficulty learning psycho-

motor tasks (such as administering an intravenous

injection) that require eye-to-hand coordination and

ability to interpret tactile and visual stimuli may not

be deficient because they have not studied or prac-

ticed. It may have something to do with the way they

are “seeing and feeling” the object or, in fact, not

seeing and feeling it. Notably, several studies have

found that students with sub-par performance in

motor skills training tend to have a field dependent

orientation.57 As demonstrated in research pertinent

to dental education, primarily conducted by Feil,

Guenzel, and Knight,58-66 as well as other investiga-

tions of psychomotor learning, all students and par-

ticularly those who struggle with motor skills ben-

efit from a well-organized instructional process that

has the following characteristics introduced in the

following sequence: 1) students can clearly see and

analyze the desired end product; 2) students practice

visualizing and/or drawing the desired end product;

3) students have opportunities to compare and con-

trast the desired outcome to examples of outcomes

that are not acceptable; 4) students can observe the

performance of the task by an expert practitioner who

explains movements and procedures as they are ex-

ecuted; 5) during time-outs in the instructor’s dem-

onstration, students can ask questions and request

repeat demonstrations of components of the task; 6)

students are actively coached during several initial

attempts to perform the task; 7) students receive

prompt comparison of how their work corresponds

to the ideal outcome; 8) students are asked to ana-

lyze their work products and identify reasons for dis-

crepancies from the ideal; 9) instructors provide spe-

cific advice about how to improve performance; and

10) students have ample opportunities to refine their

performance.33,67-70 Research on the learning of pro-

cedural skills indicates that students who struggle

with tasks requiring eye-to-hand coordination and

perceptual accuracy (such as judging depth, width,

angle, and separation distance) benefit from a pre-

cise application of these steps.33

The three most significant factors in the learn-

ing of procedural tasks are the quality of the initial

instructor demonstrations, the quality and prompt-

ness of feedback, and the total amount of time the

student devotes to learning the task. Instructors who

employ the teaching steps identified above and who

supplement demonstrations with illustrations, even

hand-drawn sketches, and three-dimensional mod-

els produce better learning than instructors who do

not.70-73 Prompt feedback and access to information

about the results of a task are the techniques most

likely to improve the performance of learners, par-

ticularly those who struggle with the skill.58,70,74

Supplemental practice on a task after criterion levels

are achieved enhances long-term retention. Fifty per-

cent overlearning is appropriate, but overlearning

reaches a point of diminishing return. If it takes a

dental student four attempts, for example, to master

a particular type of restorative procedure, two more

practice trials will enhance skill retention. However,

additional trials may not improve performance.72,75-76

Additional Factors That May Cause
Inadequate Performance

In addition to cognition issues, a number of

additional factors can contribute to substandard stu-

dent learning. When instructors are trying to pinpoint

the reasons students are struggling, they should there-

fore ask themselves the following questions related

to study habits, educational experience, distractions,

the student’s self-concept, and possible underlying

medical problems.

Does the Student Have Effective Study Hab-

its? It is unlikely that a large number of students will

reach an advanced level of professional training with

poor study habits. However, we routinely encounter

students who have sufficient native intelligence to

get by with ineffective study methods for much of

their academic career, but who struggle when they

run into conceptually difficult material. Figure 4 re-

views the characteristic study habits of high-achiev-
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ing and underachieving students. It is important to

note that this figure presents general characteristics.

Students who are high achievers may not exactly

match the profile, and students who are underachiev-

ers may employ some of the desirable study meth-

ods. However, a large body of research supports the

conclusion that the study methods of high-achieving

and underachieving university students are often

strikingly different.20,22-23,77-79

High-achieving students, for example, tend to

be persistent and schedule a specific time block ev-

ery day for reading and review. Underachievers rarely

block out time for study and are easily distracted,

often succumbing to social opportunities or diver-

sionary activities like talking to friends on the phone

or taking a break to watch television. High-achiev-

ing students are more likely to use active learning

strategies such as writing detailed notes in class, re-

viewing class notes daily, interacting frequently with

instructors, and self-quizzing. In contrast, under-

achieving students tend to approach their studies in

a more passive manner. Finally, high-achieving stu-

dents more often than not study in a quiet location,

whereas students who are underachievers may pre-

fer background sound from a radio or CD player and

often study in high-traffic areas where they are likely

to encounter people who might stop and talk.

Figure 4. Characteristic study habits of high-achieving and underachieving students
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Are You Providing a Quality Educational

Experience? As the saying goes, “We have met the

enemy, and he is us.” This is a hard pill for teachers

to swallow, but the sad truth is that substandard stu-

dent performance is frequently associated with a sub-

standard educational experience. When confronted

with a consistent pattern of inadequate performance

by more than a few students, the educational envi-

ronment needs to be assessed. There are well-recog-

nized ingredients for good practice in higher educa-

tion programs,80-82 and the characteristics of quality

teaching in the patient care environment of health

care facilities have been identified in several litera-

ture reviews.83-88

Although countless questions can be asked to

assess the learning environment, the authors have

found the following items to be useful. Several “no”

responses may be a red flag for a potentially sub-

standard learning environment.

For all types of instruction:

• Do teachers communicate clear learning objectives

to the student?

• Do students know how they will be evaluated and

are the evaluation methods suitable to measure stu-

dent attainment of course/rotation objectives?

• Is coursework well organized and presented in a

stimulating manner that includes variety, fun, op-

portunities for frequent student interaction, includ-

ing peer teaching, and frequent student-teacher

contact both inside and outside of class?

• Is coursework structured so that students have

opportunities to promptly use new information and

employ active learning strategies such as analysis

of cases or research projects?

For clinical rotations and preceptorships:

• Do students routinely receive coaching and sug-

gestions before they encounter patients, or are stu-

dents basically left to their own devices?

• Are students routinely observed while they inter-

act with patients?

• Are instructors enthusiastic, available, and ap-

proachable, so that students are not afraid to re-

quest help or ask questions?

• Do instructors routinely give constructive feedback

to students and reserve time in their schedules to

meet with students to review progress?

• Do students have ample opportunity to observe

clinicians’ providing patient care and to ask ques-

tions about techniques the students observed?

Figure 5 presents eleven teaching strategies that

teachers can use to enhance learning. The authors

consider the research support for these strategies to

be extremely strong: each item has been found con-

sistently effective over decades of research in numer-

ous educational settings with many different kinds

of learners. As a review of educational quality in your

teaching program, readers are encouraged to check

[�] those methods you use frequently when working

with students and mark methods with an “X” that

are frequently employed by other instructors in your

teaching program.

Is the Student Unusually Distracted? Stu-

dents who are present in body but not in spirit or

who seem easily distracted from routine tasks often

have so much going on in their nonacademic lives

that they cannot fully attend to the school compo-

nent. Key symptoms of dysfunctional nonacademic

distraction include forgetfulness, excessive amount

of time on the phone or away from the clinical facil-

ity during work hours, sudden requests for time off,

moodiness, concentration errors, unproductive time

(daydreaming), dramatic changes in demeanor, sud-

den decline in performance, and unexplained tardi-

ness or absences.

Faculty who sense such distractions should ask

themselves two questions. First, what do I know about

student’s personal/domestic situation? Many variables

can become time- and energy-consuming distractions

for the student, diverting attention away from the

academic program. Financial concerns, domestic

conflict with a spouse, outside employment, or the

health of a spouse, children, or parents can become

major sources of distraction. Students tend to be

close-mouthed about these issues, and faculty often

do not think of the students’ “other life.” Exploring

nonacademic issues can be tricky and should be ap-

proached with caution. However, if the student’s level

of distraction is such that his or her performance is

unsatisfactory (especially if it has declined dramati-

cally) or, in clinical education, if the overall func-

tioning of the facility is affected, then it is your re-

sponsibility to share your concerns with the student.

The second question to ask is: is the student

maintaining a lifestyle conducive to learning?  Stu-

dent readiness to learn can be dramatically influenced

by lifestyle variables including diet, sleep (or lack

thereof), caffeine consumption, alcohol consumption,

and level of physical activity. A number of studies

have documented an increase in drug use among

postsecondary students over the past decade includ-

ing several studies of health professions students.89-

92 The most frequently consumed drug in all studies
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Figure 5.  Methods and activities that teachers can use to enhance learning

Educational Quality Assessment:



January 2002 ■ Journal of Dental Education 55

is alcohol, with more than 50 percent of students re-

porting at least weekly alcohol consumption and 10-

20 percent of students reporting daily alcohol con-

sumption. Alcohol consumption has been associated

with inefficient study habits, poor academic perfor-

mance, and an increase in the number of physical

assaults by students.90   Unfortunately, the academic

rigors of dental school leave little time for physical

exercise, so many students drift into a couch potato

routine in their limited free time. Declining physical

condition, a fatty, fast-food diet, associated weight

gain, and lack of sleep are ingredients for low en-

ergy and lethargic behavior.

What Is the Student’s Self-Concept and How

Does This Affect Student-Teacher Interactions?

The amygdala plays a crucial role in the creation of

memories associated witih emotional arousal. Not

surprisingly, heightened emotional arousal has been

associated with increased learning.11,33 As a conse-

quence of this research and the recognition that stu-

dents’ attitudes play a profound role in how they ap-

proach learning tasks, measurement of the emotional

sophistication of college and professional students

has become a hot topic in recent years.93

A number of instruments have been developed

to assess emotional intelligence, which is defined as

the ability to monitor one’s own emotions and the

emotions of others and to use this information to

guide thinking and actions.94 It is important for health

professions educators to understand that learners

travel along an emotional development continuum,

which in many ways parallels the development of

competence as they progress through the curriculum

and through the stages of professional develop-

ment.10,95 A student’s self-concept as a learner evolves

dramatically through predictable phases as they grow

from novice status when they enter professional

school to a competent entry-level professional at the

time of graduation.

The self-concept continuum depicted in Fig-

ure 6 illustrates how students see themselves at vari-

ous stages of the competency development process.

Students matriculate as unconscious incompetents

who are excited to be entering professional training,

optimistic about their performance, but naive about

the rigors of the training and unaware of their limita-

tions. In other words, they don’t know what they don’t

know. The unconscious incompetent stage is the natu-

ral entry point of competency development and is

different from the unskilled and unaware student dis-

cussed earlier. The unskilled and unaware student

lacks the ability to self-monitor, which prevents the

student from recognizing substandard performance

and making corrections.

At some point in the first year of the curricu-

lum, the learner’s self-concept shifts dramatically to

conscious incompetent, which is the most character-

istic stage of the novice learner. Students are now

acutely aware of their limitations and realize that the

road to competence will be long and arduous. Nega-

tive self-talk can dominate the novice learner’s inner

conversations. This produces an undue focus on per-

ceived deficiencies, which in turn stimulates efforts

to hide these weaknesses from instructors, thus hin-

Figure 6. Evolution of learner self-concept during progression from novice to expert status
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dering the learning process. Students at this point of

the continuum are defensive, which may manifest

itself in passive-aggressive behavior (often incor-

rectly perceived by faculty as apathy or lack of moti-

vation) or overt hostility (perceived correctly as a

bad attitude). Teachers may view students in the con-

scious incompetent stage as frustrating and difficult

to teach. Indeed, conscious incompetents may be se-

cretive and attempt to minimize interaction with

teachers.

At this stage, students hesitant to deviate from

rules and guidelines, and are reluctant to make their

own decisions for fear of making errors. They have

little patience for abstractions or alternatives, desir-

ing instead precise directions from instructors, such

as “Just tell me what to do!” Instructors who under-

stand the etiology of such defensiveness can be par-

ticularly helpful to the novice student with a fragile

conscious incompetent mind-set by providing encour-

agement, practical suggestions consistent with the

student’s skill level, extensive hands-on but

nonjudgmental assistance, and praise for accomplish-

ments, even partial successes. Students in profes-

sional school may spend the bulk of the curriculum

in the conscious incompetent phase.

Students slowly evolve with repetitive practice

and instructor coaching into conscious competents.

Students at this level perform somewhat mechani-

cally by the numbers because they must think care-

fully about everything they do (thus the conscious

competent label). During the conscious competent

phase, students drop their defensive shields and ac-

tively seek assistance from teachers. They worry less

about what others think of their performance, focus-

ing instead on the quality of the work they perform

for the patient. Work performance is not as fluid and

effortless as the expert practitioner, but the conscious

competent can, with adequate time and limited dis-

tractions, perform the tasks expected of the unsuper-

vised entry-level practitioner.

Expert practitioners are known as unconscious

competents because they routinely perform the tasks

of their profession at a high level of quality and effi-

ciency without expending a great deal of brainpower.

Over the years, expert practitioners have hardwired

needed knowledge and skills into their brains and,

consequently, do not overtly think about each step in

a task, a level of intellectual development called au-

tomaticity by cognitive psychologists.96 Unconscious

competents can take mental short-cuts because they

can automatically recognize important cues when

studying a problem and quickly leap to a solution

with a high probability of success. The length of time

and amount of experience required to reach an un-

conscious competent, expert status have been the

subject of speculation, with estimates ranging from

ten to fifteen years.26,97

The self-concept continuum has significant

implications for teachers. The primary communica-

tion dyad in health professions education is a teacher

who is an expert and an unconscious competent, in-

teracting with a student who is a conscious incom-

petent. A review of the words and phrases below that

describe each of these individuals underscores the

potential for misunderstanding and conflict when

unconscious competents and conscious incompetents

attempt to work together. In some ways, this expert-

novice dyad is like mixing oil and water.

Unconscious competent Conscious incompetent

(teacher/expert) (student/novice)

Quick; uses mental Hesitant

short-cuts (automaticity)

Accurate Frequent errors

Confident Low confidence; acutely

aware of limitations

Impatient Defensive; secretive;

seeks to hide weaknesses

Because of their quickness and accuracy and

the confidence that results from frequent success,

experts tend to expect everyone to perform at a simi-

lar high level of proficiency and become impatient

with a student’s less-developed skills. A student’s slow

and hesitant approach to a task, frequent errors, and

defensiveness may lead the teacher to conclude that

the student is dim-witted or hopelessly incompetent.

In reality, the student may be demonstrating an ap-

propriate level of skill for his or her training level.

However, many teachers lose sight of what is level-

appropriate performance and focus on the student’s

deficiencies. This further reinforces the student’s

conscious incompetent self-concept, fostering more

defensiveness by the student and more frustration by

the teacher and sending the relationship into a down-

ward spiral.

The P-E-T model presented in Figure 7 (Prime,

Partition and Praise, Empathy, Teach) was developed

by the authors for use in faculty development work-

shops. It is intended to remind teachers of strategies

that can be employed to reduce the prototypical de-
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Figure 7. The P–E–T model (Prime, Partition & Praise, Empathy, Teach) for helping conscious incompetent students

fensive posture of the conscious incompetent learner.

Strategies included in P-E-T are derived from com-

prehensive reviews of the literature on clinical teach-

ing, supervision in the health care professions, and

Baron’s review of strategies to minimize defensive-

ness.84,87,98-100 These strategies are likely to benefit all

students, but we believe they are particularly useful

for students who are struggling.

The components of the model are as follows.

Before students undertake a task, prime (prepare)

them by reminding them of key elements of the task

and alerting them to possible problems. Ask students

how they will deal with problems that may arise.

Novice learners often are more successful if an en-

tire task is subdivided into manageable components;

thus, it is advisable to allow students to build from

success by assigning manageable tasks early in the

rotation and then expand the scope of responsibili-

ties. Praise for successful completion of tasks is es-

sential early in the learning curve and sends a signal

that you are not a malignant instructor on the prowl

for opportunities to criticize errors. Getting down off

the pedestal of perfection and sharing examples of

problems you encountered when you were a student

is an effective door-opener for student-teacher com-

munication. Make it clear to the student that you rec-

ognize that professional training is a developmental

continuum and that mistakes will occur, especially

early in the learning curve. As discussed previously

(Pangaro’s R-I-M-E Model), an on-target assessment

of the student’s level of training is critical to suc-

cessful teaching in the clinical environment.

Finally, the “T” in P-E-T stands for “teach.”

Amazingly, the most common criticism we hear from

dental students about their clinical education is that

many instructors only give suggestions after the pro-

cedure is completed or wait until the student’s work

has gone so far off course that instructor interven-
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tion is required. Reviews of clinical teaching effec-

tiveness consistently indicate that the teachers per-

ceived to be the most helpful by learners take a pro-

active coaching role before, during, and after patient

appointments using demonstrations, reminders, re-

hearsals, prompting questions, and nonjudgmental

feedback to guide the student’s learning.84,87,88 These

exemplary teachers primarily focus on helping stu-

dents develop skill and learn how to correct mistakes,

rather than evaluating performance.

Is There an Underlying Medical Problem

That Should Be Considered? Lee Robertson’s ar-

ticle in this issue, “Memory and the Brain,” provides

an excellent review of the complex cellular and mo-

lecular mechanisms that control memory formation.

Abnormal brain chemistry, induced by high levels

of stress, hormonal imbalances, thyroid dysfunction,

other systemic diseases such as hypertension, and

insufficient sleep, can contribute to attention disor-

ders, concentration difficulties, and affective (emo-

tional) abnormalities that may impair the brain’s ca-

pacity to create memories and thus interfere with a

person’s capacity for learning. For example, stress

appears to have a particularly adverse effect on the

hippocampus, which is centrally involved in memory

formation.101 Loss of sleep, thyroid dysfunction, and

alcohol can also impair normal hippocampal func-

tion. The scope of abnormalities at the cellular and

molecular level as well as dysfunctions in the brain

structures involved in memory creation are too com-

plex to address here, but are mentioned because

teachers should include chemical and physiological

abnormalities in their index of suspicion when other

causes of substandard  learning have been ruled out.

If you have well-founded reasons to be concerned

about a student’s health, contact the academic dean

at your school by telephone and share your observa-

tions. Again, do not communicate unconfirmed

hunches about student performance or behavior in a

memo or email.

Summary: Potential Causes
of Learning Deficiency

When a student inexplicably struggles with

routine assignments and falls behind classmates, busy

teachers who are juggling patient care, educational,

research, and even administrative responsibilities

might be tempted to either pigeonhole the student as

slow or hopeless, give up on the student, or grow

frustrated from failed efforts to bring the student up

to speed. Well-intentioned efforts to rehabilitate a

struggling student by providing more repetitions or

more time in a clinical environment may fail because

the specific cause of the subpar performance was

not clearly identified.

Simply “throwing more education at the stu-

dent” may not be the answer. Rather, six potential

causes of inadequate student performance can serve

as a diagnostic framework to help teachers more

clearly pinpoint why a student is struggling academi-

cally: 1) cognitive factors including poorly integrated,

compartmentalized information, poor metacognition

which hinders the student’s ability to accurately moni-

tor and self-correct performance, learning disabili-

ties which require professional referral, and sensory-

perceptual difficulties which may hinder performance

in certain health care disciplines; 2) ineffective study

habits which, from our experience, are more com-

mon among professional students than most faculty

realize; 3) an inadequate educational experience in-

cluding substandard curriculum quality (unclear ob-

jectives, poorly organized instruction, lack of oppor-

tunity to practice problem-solving, absence of

coaching and feedback) or a punitive environment

in which students are hesitant to approach instruc-

tors for assistance; 4) a high level of student distrac-

tion due to nonacademic issues including social re-

lationships, employment obligations, and worry over

health and financial issues; 5) student defensiveness

and hesitancy to interact with faculty during the con-

scious incompetent stage of learning; and 6) under-

lying, and perhaps undetected, medical etiologies

which may affect student attentiveness, concentra-

tion, and emotional balance.
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