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3.1        Introduction 

 Learning enormous amounts of information is 
the sine qua non of medical school. Students 
struggle with the volume of facts they need to 
commit to memory. For most, to succeed requires 

an unprecedented level of sustained concentra-
tion and necessitates developing new, more rigor-
ous learning strategies. In one study, when asked 
for potential solutions to these challenges, pre-
clinical medical students most commonly 
requested a course on study skills [ 1 ]. Across all 
4 years of medical school, the most common rea-
sons students request support services are to help 
with test taking and organization and integration 
of large amounts of information [ 2 ].

   Failing fi nals is often a surprise for the student but 
not the teacher . [ 3 ] 
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  Medical trainees must be able to master large volumes of knowledge 
quickly to be academically successful and competent to practice clinically. 
About a third of struggling medical learners have insuffi cient medical 
knowledge. In this chapter, through case examples and use of Bloom’s tax-
onomy as a theoretical framework, the author demonstrates how medical 
knowledge defi cits can be distinguished from other types of academic dif-
fi culty. Once a medical knowledge defi cit is identifi ed, strategies to address 
this should be tailored to the etiology of the problem. In the experience of 
the author, who is the founding director of a comprehensive remediation 
program serving medical students and residents, the most common pre-
dominant underlying causes for a signifi cant medical knowledge defi cit in 
medical students are lack of committed study time, distraction, and anxiety 
and poor self-confi dence. Questions to help the learner clarify the issues 
contributing to their insuffi cient working medical knowledge are offered. 
Specifi c remediation strategies are described in detail and illustrated with 
case examples. In addition, a list of study tips and test-taking strategies has 
been included to assist in remediation of these medical learners.  
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   Insuffi cient medical knowledge is prevalent 
among students who struggle in medical school. 
At the University of Colorado School Of 
Medicine, starting in 2006, we developed a com-
prehensive remediation program, which serves 
all levels of medical trainees. Medical students 
can self-refer to the program or are enrolled if 
they fail,  receive negative comments on evalua-
tions, or are identifi ed by the course director as 
otherwise performing poorly. Insuffi cient medi-
cal knowledge is the single most common defi cit, 
identifi ed in 38 % of the medical students referred 
to the program [ 4 ]. 

 Interestingly, despite how common it is, our 
experience is that insuffi cient medical knowledge 
is “overdiagnosed” by clinician educators who 
are sensitive but not specifi c in identifying reme-
diation issues [ 5 ]. After investigation by the 
remediation committee, it turns out that many 
students thought by preceptors to “need to read 
more” actually have adequate foundational 
knowledge bases but struggle instead with other 
issues such as application of that knowledge in 
the context of clinical reasoning, problems with 
interpersonal communication, performance anxi-
ety, and/or disorganization. Because of this, and 
in order to effectively address the problem, all 
students reported to have a medical knowledge 
defi cit should be assessed carefully before they 
are pressured to “read more.”  

3.2    Distinguishing a Medical 
Knowledge Defi cit from 
Other Defi cits 

 Nationally standardized examinations, such as 
the United States Medical Licensing Exams 
(USMLE) Steps 1, 2, and 3 and the National 
Board of Medical Examiners (NBME) Subject 
Exams, are designed to measure medical knowl-
edge [ 6 ] with high reliability. Reviewing the 
student or resident’s academic record or asking 
a learner if they passed all prior standardized 
exams may help differentiate medical knowl-
edge problems from other defi ciencies. If a 
learner, for example, passed USMLE Step 1 on 
her fi rst attempt and scored a 200 or better, then 

foundational medical knowledge is unlikely 
the problem, and it would be more fruitful to 
evaluate her clinical reasoning and related heu-
ristic biases, communication skills, or mental 
health issues, such as anxiety. If the learner 
failed the USMLE Step 1 and then passed on 
retest by one point, there is a better chance that 
weak foundational medical knowledge is the 
primary problem.  

 For students who fail medical knowledge 
examinations, further investigation will elucidate 
the cause of the knowledge defi cit, so that a tar-
geted and individualized remediation plan can be 
created. Answers to the following questions will 
paint a comprehensive picture of the learner’s 
examination challenges:
•    How did you score on other standardized 

exams such as the Scholastic Aptitude Test 
(SAT) for college admissions, Graduate 
Record Exam (GRE) for graduate school 
admissions, Medial College Admission Test 
(MCAT) for medical college admissions, and 
USMLEs compare with your peers? Was your 
performance consistent across all components 
of the exam, or did you score low in one area 
and high in others?  

•   Has your performance on exams throughout 
medical school been consistent? Can you 
identify a point in time that performance sig-
nifi cantly worsened? If so what was happen-
ing in your life at that time, and did your study 
habits change?  

   Sam is getting ready to start her third year 
of medical school ,  which marks the start of 
her clinical clerkship rotations .  She failed 
USMLE Step 1 twice and passed it on her 
third attempt with a 188 ,  the lowest possi-
ble passing score that year .  She is inter-
ested in improving her test scores ,  as she 
will have to take USMLE Steps 2 and 3 ,  as 
well as individual NBME subject 
examinations .  
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•   Is your knowledge gap global or related to a 
specifi c topic or set of topics?  

•   What approaches have you been using to 
study? Can you describe your study habits in 
detail?  

•   Do you have a previously diagnosed learning 
disability?     

 If a learner reports that they have always 
been a “bad test taker” or had an injury or ill-
ness that resulted in a change in performance, 
neuropsychiatric testing may be informative 
(see Chap.   9    ). If the knowledge defi cit is lim-
ited to one or two topic areas, a successful 
remediation is more likely. Reviewing the 
learner’s study skills is also important. If the 
learner is putting in suffi cient time but study 
strategies are ineffi cient (e.g., reading the same 
textbook over many times rather than summa-
rizing the material into briefer study tools), 
study skills coaching can make a remarkable 
difference. If the learner has been previously 
diagnosed with a learning disability, that stu-
dent’s experience with accommodations (e.g., 
extra time for exams, use of a calculator for cal-
culations or computer for writing) should pro-
vide guidance for what will work in the future.  

 Sam’s “pump and dump” (also known as 
“binge and purge” or “brute force”) study strategy 

is a problem. This approach is among the least 
effective in producing future recall of informa-
tion and application of that information to new 
problems. Studies of human learning reveal that 
the most durable learning, with the least “forget-
ting” or degradation of learning, occurs with: 1) 
spacing study of a particular content over long 
periods of time; 2) studying strategies which 
include frequent testing of recall using short-
answer-type questions, rather than multiple 
choice questions which test recognition rather 
than recall; and 3) interleaving the studying of a 
variety of topics rather than “blocking” study 
time by spending large amounts of time on a sin-
gle topic and then moving on to the next topic [ 7 ]. 
Despite the weight of the evidence in favor of 
these strategies, learners often perceive that they 
are less effective because while these strategies—
spacing, testing, and interleaving—produce better 
long-term impact on learning, this may not be 
obvious in the short run. Curriculum structures 
that block the material to be studied and assessment 

      Upon further questioning ,  Sam reports get-
ting a 1 , 400 on her SAT which places her in 
the 95th percentile of all college-bound 
high school students in the United States 
and MCAT scores of 10 in physical science , 
 11 in biological science ,  and 10 in verbal 
reasoning .     Her total MCAT school of 31 
put places her in the 82nd percentile of US 
medical school applicants .  Her scores are 
not unlike her high-achieving peers .  Sam 
scored just about average on her fi rst two 
courses in medical school .  

   When asked to discuss her study strategies, 
she admits that because the grading policy 
is pass / fail ,  once she was confi dent that she 
could pass her courses ,  she stopped going 
to class .  Instead ,  she sleeps until noon , 
 attends labs in the afternoon, and watches 
video recordings of the lectures from home 
in the evenings ,  often at double speed .  She 
feels this is a more  “ healthy ”  approach 
since she had more control over her time 
and energy .  She has been cramming before 
exams .  Starting 2 days before the exam, she 
repeatedly review lecture notes and text-
book chapters taking brief breaks to eat 
and sleep .  

   At the end of the pre - clerkship curricu-
lum, she failed the USMLE Step 1 exam 
twice .  Prior to her third attempt ,  she enrolled 
in a review course, and neuropsychological 
testing did not reveal a learning disability . 
 She      has subsequently passed the exam .  

3 “She Needs to Read More”: Helping Trainees Who Struggle with Medical Knowledge

http://dx.doi.org/10.1007/978-1-4614-9025-8_9


42

approaches of traditional medical schools, which 
do not test material cumulatively, reinforced this 
study behavior.

    It is often only when durability of knowledge is 
tested in the longer run that the student may per-
ceive a problem with their study strategies .    

 Through direct observation using Bloom’s 
Taxonomy as modernized by Lorin Anderson, we 
fi nd students who struggle at the lower two levels 
benefi t from strategies presented in this chapter. 
In Fig.  3.1  we illustrate how this information can 
be used to select from among the remediation 
strategies described later in this chapter.

   In 1956, Benjamin Bloom chaired a commit-
tee of educators that created a classifi cation sys-
tem for educational goals [ 8 ]. Figure  3.1  
represents a modernization of this taxonomy for 
learning in the cognitive domain [ 9 ]. While 
recent research in learning and neuroscience 
have revealed that linear hierarchical models 
such as Bloom’s are unlikely to accurately repre-
sent the complexity of human knowledge struc-
tures, Bloom’s Taxonomy has stood the test of 
time because frontline teachers fi nd this model 
useful conceptually in educational practice. For 
instance, we fi nd that students who struggle with 
the tasks of remembering or understanding ben-
efi t from remediation strategies focused on 
expanding their medical knowledge, while stu-
dents whose struggles are above these levels are 
more likely to benefi t from work on their clinical 
reasoning skills. 

 Imagine listening to this presentation from a 
third-year medical student rounding with you in 
the hospital. At what level does her defi ciency 
lie on the updated Bloom’s Taxonomy in 
Fig.  3.1 ? Why?   

  Case Example 1 :  Sam  

    “ Mr .  Smith is a 55 year old male who pres-
ents with bleeding .  This morning he felt 
nauseated after eating toast and drinking a 
bottle of beer for breakfast .  About 1 h later , 
 he vomited the toast and about one cup of 

bright red blood .  After he vomited ,  he had 
a sore throat and metallic taste in his 
mouth .  He came to the hospital because his 
discharge paperwork from 2 month ago 
said to return if he had any bleeding .  He is 
not sure what makes it better or worse , 
 though he does relay that doctors keep tell-
ing him not to drink alcohol anymore .  He 
also says that his stools have been black 
and sticky for the past 3 – 4 days . 

  Mr .  Smith reports nasal congestion with 
seasonal allergies .  The review of systems is 
otherwise negative . 

  His past medical history is signifi cant 
for chronic obstructive pulmonary disease 
on 2 L of oxygen ,  fatty liver disease, and 
alcohol-related cirrhosis .  Two months ago 
he presented to the hospital with hemateme-
sis and was found to have Grade II varices 
on upper endoscopy and is status post 
banding . 

  His medications include ipratropium /
 albuterol nebulizer four times a day and 
albuterol nebulizer ever 2 h as needed .  He 
has no known drug allergies . 

  His family history is signifi cant for liver 
cancer in his father and brother . 

  He smokes unfiltered cigarettes at 2 
packs per day for a total of 80 pack 
years and drinks three 40 oz bottles of 
beer per day .  He denies illicits ,  except 
for the marijuana he smokes a few times 
per month . 

  On physical exam ,  he is a thin male , 
 has a big belly and appears older than his 
stated age .  His vital signs are T 98 . 2  ° F 
HR 125 BP 95 / 62 R 22 Sat 84  %  on room 
air .  His sclera are yellow .  His heart is 
regular rate ,  no murmurs .  His lungs are 
diffusely wheezing with expiration .  He 
has a soft abdomen that is nontender with 
bowel sounds   .  His liver is enlarged .  He 
has trace lower extremity edema .  His rec-
tal exam reveals black stool . 

  The only lab back so far is his CBC .  His 
WBC is 3 ,  HCT 24 ,  and platelets of 53 . 

(continued) (continued)
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• able to create, construct or formulate a new or
unique point of viewCreate

• able to evaluate, defend, or judge a decision  Evaluate

• able to compare and contrast in order to
differentiate between similar concepts
 Analyze

• able to demonstrate or illustrate a
conceptApply

• able to describe, explain and
translate concepts

Understand

• able to define, recall, or
memorize informationRemember

  Fig. 3.1    Distinguishing a medical knowledge defi cit from other defi cits       

 What is the quality and relevance of Sam’s 
medical knowledge? As the attending physician 
hearing this case, you would notice immediately 
that Sam has come to the wrong diagnostic con-
clusion about this patient, who is likely to be 
having an emergent, life-threatening GI bleed 
from esophageal varices rather than a nosebleed 
and liver cancer. Once you check that the patient 
is receiving appropriate care, you turn your atten-
tion to the learning needs of the student. 

 Sam is not semantically accurate or competent; 
she uses the term “hematemesis” and diagnoses 

“Grade II varices,” but you suspect she does not 
understand their specifi c meanings. She is likely 
repeating terms she heard from supervisors or read 
in the patient chart. While she has collected a good 
deal of information, it is not obvious she knows 
which components of the physical exam are perti-
nent to assessing a patient with liver disease and 
gastrointestinal bleeding. For example, she does 
not comment on orthostatic vital signs, skin pallor 
or lesions, or tests of ascites. Considering the tax-
onomy in Fig.  3.1 , Sam appears to lack a fi rm 
foundational level of factual knowledge. She does 
not remember to refer to yellow sclera as icterus, 
liver cancer as hepatocellular carcinoma, or black 
stool as melena. She doesn’t quantify the size of 
the liver as would be routine. She does not appear 
to know which imaging tests are appropriate to 
assess for hepatocellular carcinoma or to check for 
alpha-fetoprotein in the serum. 

 Now compare and contrast this presentation of 
the same patient by another struggling third-year 
medical student:  

 In response to this type of presentation, we 
have heard colleagues exclaim, “This student, 
Jackson doesn’t know anything. He needs to read 
more!” For comparison, this presentation, unlike 
Sam’s, conveys that he has at least some medical 
knowledge in this content domain. Jackson is 
semantically savvy, able to use terminology like 
melena, telangiectasias, and icterus accurately. 
He demonstrates that he knows what to look for 
in a patient with liver disease. He also knows the 

  My differential diagnosis for his bleed-
ing is a posterior nosebleed with vomiting , 
 gastroesophageal refl ux disease  ( GERD ), 
 and cancer . 

  I put nosebleed on the list fi rst because 
he has had nasal congestion ,  which he 
might have mistaken for allergies ,  GERD 
because it is so common in our society and 
cancer because he has a strong family 
history . 

  I think we should order imaging to look 
for cancer and check liver cancer labs ,  con-
sult ENT to make sure the nose isn ’ t actively 
bleeding and an upper endoscopy biopsy 
for GERD .  He also needs two large bore 
IVs for blood and serial CBCs every 4 h .” 
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appropriate diagnostic tests for each of the diag-
noses on his differential. In contrast, he seems to 
be missing the most likely unifying explanation 
for this patient’s presentation. He is not recogniz-
ing the pattern (also referred to by psychologists 
as a schema or script) which is immediately rec-
ognized by more experienced clinicians. For 
Jackson, reading more and memorizing more will 
not remediate his clinical reasoning defi cit the 
way that work to increase his clinical experience 
and explicit work on his clinical reasoning will 
(see Chap.   6    ). 

  Case Example 2 :  Jackson  

 Take 2: 
 Mr. Smith, our patient, has been very patient, 
allowing two medical students to interview 
him. This time, Jackson presents to the team: 
 “ Mr .  Smith is a 55 year old male who pres-
ents with bleeding .  He felt nauseated this 
morning after eating toast and drinking 
12 oz of beer .  About 1 h later ,  he vomited 
the toast and had about one cup of bright 
red hematemesis .  After he vomited ,  he had 
a sore throat and metallic taste in his 
mouth .  He came to hospital because his 
discharge paperwork from 2 month ago 
said to return if he had any bleeding .  He is 
not sure what makes it better or worse .  He 
has had melena for the past 3 – 4 days and 
said that doctors keep telling him not to 
drink alcohol anymore . 

  Mr .  Smith reports nasal congestion with 
seasonal allergies .  The review of systems is 
otherwise negative . 

  His past medical history is signifi cant 
for chronic obstructive pulmonary disease 
on 2 L of oxygen ,  fatty liver  disease and 
alcohol-related cirrhosis .  Two months ago 
he presented to the hospital with hemateme-
sis and was found to have Grade II varices 
on upper endoscopy and is status post 
banding . 

  His medications include ipratropium /
 albuterol nebulizer four times a day and 
albuterol nebulizer ever 2 h as needed .  He 
has no known drug allergies . 

  His family history is signifi cant for 
hepatocellular carcinoma in his father and 
brother . 

  He smokes unfiltered cigarettes at 2 
packs per day for a total of 80 pack 
years and drinks three 40 oz bottle of 
beer per day .  He denies illicits ,  except 
for the marijuana he smokes a few times 
per month . 

  On physical exam ,  his is a thin male ,  has 
a big belly and appears older than his 

stated age .  His vital signs are T 98 . 2  ° F HR 
125 BP 95 / 62 R 22 Sat 84  %  on room air . 
 His sclera are icteric .  His skin has both tel-
angiectasias and caput medusa .  His heart 
is regular rate ,  no murmurs .  His lungs are 
diffusely wheezing with expiration .  He has 
a soft abdomen with positive bowel sounds , 
 that is nontender .  His liver is enlarged .  He 
has trace lower extremity edema .  His rectal 
exam reveals black sticky melena . 

  The only lab back so far is his CBC .  His 
WBC is 3 ,  HCT 24 ,  and platelets of 53 . 

  My differential diagnosis for his bleed-
ing is a posterior nosebleed with vomiting , 
 gastroesophageal refl ux disease  ( GERD ), 
 and cancer . 

  I put nosebleed on the list fi rst because 
he has had nasal congestion which he 
might be mistaken for allergies ,  GERD 
because it is so common in our society and 
cancer because he has a strong family 
history . 

  I think we should order a right upper 
quadrant ultrasound to look for cancer 
and check an AFP ,  consult ENT to make 
sure the nose isn ’ t actively bleeding and 
an upper endoscopy biopsy for GERD .  He 
also needs two large bore IVs for blood 
and serial CBCs every 4 h .  Oh, and a 
bone marrow biopsy to fi nd out why his 
platelets are so low .” 

(continued)
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 Both these students “didn’t get” a life- 
threatening diagnosis. To help Sam it is important 
to understand if the primary underlying issue is 
lack of medical knowledge and or a clinical rea-
soning defi cit. To do this her attending asks her 
the following question: 
  Sam ,  how would a patient with a variceal bleed 
present ? 

 If Sam is unable to answer this fact-based 
question, then we can assume her medical knowl-
edge is limited. If she is able to answer this and 
other similar questions correctly, medical knowl-
edge is unlikely her defi cit in this content domain, 
but rather she struggles with synthesis of infor-
mation and pattern recognition. Other examples 
of fact-based questions include:
•     What are the most common signs and symp-

toms of gastritis ?  
•    What physical exam fi ndings would you expect 

to see in a patient with cirrhosis ?  How does 
cirrhosis cause thrombocytopenia ?      

3.3    Remediation Strategies 

 Since many struggling students believe putting 
more time into familiar study strategies will 
improve their performance, external input to 
help them master new, more effi cient strategies 

is usually required [ 10 – 12 ]. We illustrate this 
by describing remediation tailored to three 
commonly encountered types of student issues 
that interfere with knowledge gain: lack of 
committed study time, distraction, and anxiety 
with low self-confi dence. Consider using the 
algorithm in Fig.  3.2  to identify the problem 
and the best remediation strategy. In tailoring 
remediation programs, we seek to create oppor-
tunities for students to develop study strategy 
expertise and improve lifelong learning of med-
ical knowledge by taking them through cycles 
of effortful practice, tailored feedback, and 
self-refl ection. These are the key components 
of deliberate practice critical to developing 
expertise [ 13 ,  14 ] (see Chap.   1    ). 

3.3.1    Remediation Strategy A: 
Lack of Committed Study 
Time (Sam) 

 We have found it critical to create a highly struc-
tured remediation process with students such as 
Sam who need explicit guidance toward high- 
yield material and the appropriate depth of learn-
ing. It is especially important to make specifi c 
recommendations with strict time lines and 
clearly state that the process will take an extended 
amount of time and frequent and regular meet-
ings with a supervisor. We give specifi c reading 
assignments with source and page numbers (e.g., 
“Internal Medicine Essentials for Clerkship 
Students, pages 75–99”), rather than leaving this 
up to the student by saying, “read about cirrho-
sis.” Initially, we are careful to choose material 
that is directly related to course or clerkship 
objectives and is of manageable length to be 
completed during the time available. 

 We work with the student to develop a specifi c 
study schedule including both the number of pages 
to be read and short-answer practice questions to be 
completed per day and week. If possible, we corre-
late the reading with clinical activities and make 
specifi c assignments for the student to do before, 
during, or after an educational experience. In this 
way, we model effective ways to blend background 
and just-in-time reading with experiential learning. 

   Sam is unable to answer basic fact-based 
questions .  The residents supervising her on 
the clerkship clinical team report that her 
knowledge defi cits are global and not 
related to any one disease ,  organ system, or 
specialty of medicine .  Sam reports that she 
hasn ’ t had as much time as she would like 
to study on this rotation and has not yet pur-
chased the text recommended by the clerk-
ship director .  In the past week ,  her attending 
suggested she read about the presentation 
and diagnosis of pancreatitis and to look up 
the differential of upper gastrointestinal 
bleeding ,  but she has not done so yet .  

3 “She Needs to Read More”: Helping Trainees Who Struggle with Medical Knowledge
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 For students who routinely cram for exams, a 
strategy that may work in the short run, it is 
important to encourage them to actively learn 
material in depth to facilitate long-term retention 
and clinical application. As they read about a 
patient case, learners should be encouraged to go 
beyond answering the “what and how” questions 
and ask “why” questions. For example, if the stu-
dent is reading about a patient with a fl are of 
Crohn’s disease, the student should prepare to 
discuss not only that steroids are indicated and 
how to administer them but also why treatment 
with steroids is the best strategy. 

3.3.1.1    Importance of Individual 
Characteristics 

 Individual characteristics have been found to be 
determinants of learning and performance, apart 
from one’s cognitive abilities [ 15 ]. Personal char-
acteristics associated with achievement include 
openness, conscientiousness, dependability, curi-
osity, intellectual engagement, and mastery ori-
entation—seeking to master the material rather 
than merely score well on an exam [ 16 – 18 ].

   Millions saw the apple fall ,  but Newton was the 
one who asked why .

— Bernard Baruch  

   Those who procrastinate and work to 
avoid appearing incompetent—a performance 
orientation—are most likely to underachieve 
[ 19 ]. Making students aware of this and asking 
them to refl ect on their own characteristics may 
help motivate them to change their behavior 
around and attitude toward learning. Engaging a 
student in a dialogue about the need for physi-
cians to develop lifelong learning skills and a 
mastery orientation will help motivate them to 
put effort into changing ineffective study habits 
(see Chap.   13    ). 

 To take advantage of the “learning through 
testing” effect mentioned above, the student 
should be expected to take weekly quizzes based 
on her required reading, to both encourage her to 
adhere to the study schedule and focus her study-
ing on identifi ed gaps in knowledge rather than 
simply restating or rereading material. If practi-
cal, the quizzes should require students to pro-
vide short answers (e.g., fi ll in the blank to 
stimulate recall) rather than MCQ-type questions 
which rely on recognition of the correct answer. 
This can be created effi ciently by asking students 
to answer MCQ questions before looking at the 
answer options. This is often called the “cover 
the options” approach. 

MCQ Knowlege Exam
Performamance

Poor

Lack of
committed
study time

Provide structure
identify study

materials, create
schedule, regular

quizzes 

Distracted
learner

Organize study
material and

schedule, active
study methods,
practice testing
in distracting
environment

Anxious or
lacking

confidence

Active study
methods, aural

and written
reherasal,

timed practice
exams

Adequate

Can't answer
fact based
questions

Needs to read
more!

Can answer
fact based
questions

Clinical reasoning
deficits?

(see chaper 6)

  Fig. 3.2    Approach to a learner identifi ed as having medical knowledge defi cits       
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 Lastly, give the student the opportunity to 
refl ect on new study methods. What have been 
the pros and the cons of having such a strict study 
schedule with weekly quizzes? What has she 
noticed about how this has affected her perfor-
mance in the clinical setting? Does she now have 
more to add to patient or education discussions? 
Is she better able to follow these discussions? 
Ideally, in this metacognitive way (Chap.   13    ), 
you can facilitate the student making positive 
links between greater effort on her part and the 
greater level of commitment in her achievement 
from faculty [ 20 ].   

3.3.2    Remediation Strategy B: 
Distracted Student (ADHD) with 
Chronic Low-Test Scores (Raj)  

 Attention defi cit hyperactivity disorder is one 
of the most common learning disorders seen in 
medical schools, and it is associated with poor 
attention, impulsivity, distractibility, restlessness, 
impaired organization and time management, and 
procrastination [ 21 ,  22 ]. These features impact 
both the acquisition of knowledge and test tak-
ing. While both male and females are affected by 
ADHD, girls are diagnosed at a lower rate [ 23 , 
 24 ] (see Chaps.   9     and   12    ). 

 Without support, these students are unable to 
get through an adequate proportion of the material 
during their study time and retain less of it com-
pared to their peers. With earlier diagnosis of 
learning diffi culties and more effective interven-
tions for people with ADHD, increasingly stu-
dents arrive in medical school with a much more 
sophisticated understanding of their situation and 
are better prepared to strategize effectively and 
advocate for their own learning needs. The prog-
nosis for students like Raj is good if competent 
study skills coaching is available. This includes 
focus on organizing study material, transforming 
from passive to active study strategies, and learn-
ing strict time management techniques. Referral to 
determine if medication treatment is appropriate is 
also important (see Chap.   12    ). 

3.3.2.1    Study Skills Coaching 
 Study skills coaching is readily available in most 
academic communities. Even if the individual 
coach has no prior experience working with pro-
fessional school students, in our experience most 
are able to work effectively with medical students 
in consultation with an experienced clinician 
educator. 

 Strategies that help students become active 
studiers include requiring students to maintain 
and follow a detailed study calendar, which 
includes both exact material to cover in a time 
period and regular breaks (e.g., “joy breaks”). 
A student should be coached to take written notes 
as he reads and advised to keep a list of the chal-
lenging content. He should create his own mne-
monics, visual maps, charts, pictures, and 
algorithms from the extracted material. Students 

    While he enjoyed his rotations in obstetrics 
and gynecology and internal medicine, Raj 
failed the NBME subject tests in his fi rst 
two clinical clerkships, and he is not sur-
prised .  He reports that he has always been 
a  “ bad test taker ”  but is adamant that his 
medical knowledge is as good as his peers 
as demonstrated on his clinical perfor-
mance evaluations .  

   All three subscores of his MCAT as well 
as his preclinical exam scores were consis-
tently in the bottom quintile of his class . 
 Raj spends 2 h every evening reading the 
review textbook recommended by the clerk-
ship ,  plus completing practice questions . 
 He desperately wants to address this situa-
tion .  When asked for more detail ,  he admits 
to only being able to complete two to fi ve 
pages of reading per night and about two 
or three practice questions .  He fi nally 
admits that he carries the diagnosis of 
Attention Defi cit Hyperactivity Disorder  
( ADHD )  and that because he feared being 
stigmatized, he has not requested testing 
accommodations or sought treatment .   
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should summarize each section or teaching ses-
sion in writing, identifying the major themes, 
important facts, the take-home points of fi gures, 
tables, and cases, and write down any questions 
they still may have about the material [ 20 ]. Their 
self-generated questions can then be discussed 
with their mentor, supervising residents, super-
vising or course faculty, and in study groups with 
their peers. Innovative technology is available to 
assist students with diffi culty “capturing” infor-
mation in writing (see Chap.   9    ).  

3.3.2.2    Time Management 
 Time management is essential to remediation and 
improves exam scores [ 25 ]. Many students with 
ADHD struggle to manage their time during an 
exam: either they rush through questions due to 
their underlying impulsivity or get distracted and 
don’t have enough time to fi nish. For test taking 
itself, there are numerous helpful strategies. 
Getting to know the test, including its format, the 
number of sections and the number of questions 
per section, the types of questions being asked, 
and how much time they will have for each sec-
tion, is critical. For some tests, a breakdown of 
topics is also helpful as it will direct the learner to 
study the highest-yield topics fi rst. Direct students 
to practice exams or sample questions such as 
USMLE World questions or even Kaplan fl ash 
cards on the 200 most likely diagnoses, Diagnosis, 
and Pharmacology and Treatment [ 26 ,  27 ].  

3.3.2.3    Training for Test Taking 
 Practice answering questions has been shown to 
directly improve testing performance [ 28 – 33 ]. The 
practice test environment should simulate the level 
and type of distractions of the actual testing envi-
ronment and accurately mimic the exam, with the 
same number of questions and allotted time. 
Students should practice answering the easiest 
questions fi rst, then complete the remaining ques-
tions, rather than answering questions in order and 
be encouraged not to rush as they will be more 
likely to make careless errors. On the other hand, if 
a question is taking more than 4–5 min, they 
should move along to the next question. During the 
fi nal 2 min of the time period, have the learner fi ll 
in answers to the unanswered questions. They 
should not leave any questions blank [ 26 ,  27 ]. As a 

benchmark, for performing well on the USMLE 
steps, the average student needs to read one review 
book series, completely from start to fi nish,  at 
least  once, then study their note and complete 
1,500 questions. An alternative focused strategy is 
to complete 2,500 questions and thoroughly review 
the explanations for each answer and look up top-
ics that they do not know well [ 34 ]. 

 For case-based or long-format questions, the 
student with ADHD should read the question at 
the end of the passage fi rst, then go back and read 
through the body of the questions. This way the 
distracted reader is not trying to remember all of 
the details by the time they get to the question. 
The more effi cient student is better able to focus 
on the important data, rather than trying to man-
age all of the information from the question in 
their working memory. This capacity to decide 
on and attend to the most critical elements of the 
situation is referred to as salience determination 
[ 35 ]. Starting with the question fi rst trains learn-
ers with ADHD to improve his or her salience 
determination capacity. 

 Another technique involves helping learners 
to switch perspectives on a question. Some learn-
ers prefer to view the world through a big picture 
lens and others tend to initially see each tree fi rst 
rather than the forest. Both are necessary. If the 
learner is struggling with a question or concept, 
have him or her try looking at it from both views. 
Likewise, some learners place more weight on 
concrete information, details and facts, while 
other learners work better with abstract concepts 
and theories. It is important for learners to under-
stand their own preferred approach and be able to 
switch perspectives; this perspective switching 
may help distracted learner attend longer and 
therefore improve performance (see Chap.   13    ). 

 For MCQ test questions, be sure to instruct the 
student to look at all of the answer choices, elimi-
nating the incorrect choices and choosing from the 
remaining [ 26 ,  27 ]. If a learner narrows the 
answers down to two choices but consistently gets 
stuck, the learner lacks specifi city of knowledge 
and needs to go back and focus more on the details 
during study, as well as the big picture. Statistically 
speaking, if this occurs during the test, the student 
should choose the answer furthest down on the 
answer choice list. For example, if a, c, and d have 
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been eliminated, leaving b and e, the learner should 
choose e [ 26 ]. 

 Using these techniques on practice questions 
and exams will help provide the learner with 
feedback on the progression of their knowledge, 
the effectiveness of different study and test- 
taking strategies, and optimal pacing for studying 
and completely exam questions. Practice test data 
should be monitored to provide feedback on the 
effectiveness of study and testing strategies. Such 
learning should be noted and reinforced until bet-
ter strategies become routine.  

3.3.2.4    Self-Regulation 
 Students should identify their most productive 
time of day for studying and monitor such rele-
vant issues such as how much sleep they receive 
and require; use of caffeine, over-the-counter 
medications, and prescription medications; and 
the role of exercise and study location (e.g., stu-
dents with ADHD paradoxically prefer public 
locations such as coffeehouses rather than being 
isolated) in helping them with attention to study. 
A medical evaluation or psychiatric evaluation 
may be warranted for medication recommenda-
tions and sleep problems. Sleep and poorly 
treated or untreated mental illness affect alertness 
and effi cient use of time. Specifi c distracters and 
interruptions should be identifi ed and eliminated 
to make study time more effi cient and more pro-
ductive [ 20 ]. The student may need advice on 
confronting their family members’ and friends’ 
wishes and expectations to preserve the neces-
sary amount of protected study time.   

3.3.3    Remediation Strategy C: 
Anxiety, Confi dence, 
and Chronic Low-Test 
Scores (Juan)  

 Chronic anxiety has been consistently asso-
ciated with poor performance on cognitive 
assessments [ 36 ,  37 ]. However, the nature of 
this correlation is not well delineated. While 
people that are worried tend to perform poorly 
[ 38 ], the data do not explicitly demonstrate that 
anxiety signifi cantly infl uences exam scores. 
Instead, it may be that text anxiety is the result 
of the defi cit, not the cause [ 39 ]. Either students 
with less aptitude report higher levels of anxiety 
or poor study skills result in poor performance 
and increased anxiety [ 40 ]. 

 In the United States, performance on academic 
subjects and achievement exam performance are 
negatively correlated with being black or 
Hispanic, lower socioeconomic status and paren-
tal education level, crowdedness of the home, and 
renting rather than owning a home. All this con-
tributes to the fi nding that exam scores are lower 
for those who do not belong to the Anglo-middle- 
class culture [ 41 ] (see Chap.   8    ). 

 It is also known that students with higher con-
fi dence ratings perform better on tests [ 42 ]. 
Students and residents who view themselves as 
outside of the normative culture are more likely 
to struggle with confi dence. Students and residents 
who consistently score at the bottom of their 

    Juan admits that taking tests is extremely 
anxiety provoking, and when he gets anx-
ious, it slows him down and he starts think-
ing in his native language ,  Spanish .  Juan 

calls the school’s education specialist to 
help him get ready for taking USMLE Step 
1 ,  though he isn ’ t sure he will ever pass the 
test or graduate from medical school .  In the 
past ,  Juan consistently scored in the bottom 
10  %  on exams and has had to repeat one 
course each of the past 2 years .  Juan has 
been reading and re - reading the suggested 
board preparation text and bank of ques-
tions for the past year ,  as the sections cor-
related to his classroom courses .  He has 
never been evaluated for a learning disabil-
ity and has never sought testing accommo-
dations .  Although he lives with his family to 
reduce the cost of his education ,  they are 
extremely supportive of his study time and 
proud that he is the fi rst member of his fam-
ily to attend graduate school .   

(continued)
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class will also lack confi dence. The cycle contin-
ues as learners who lack confi dence avoid chal-
lenging situations, such as course study groups 
and higher-level discussions [ 43 ]. 

 The main remediation strategies for learners 
with anxiety, low confi dence levels, and chronic 
low scores include fi ne-tuning study skills, 
increasing preparation for exams, and repetition. 
As mentioned earlier, the student should take 
written notes in English as he reads and attends 
teaching sessions. While note-taking in the prior 
case was encouraged to increase the student’s 
engagement, in this case, it is to help the learner 
build confi dence in using both the English lan-
guage and the new medical vocabulary. Native 
English speakers who do not learn languages eas-
ily may also struggle with acquiring the language 
of medicine. As with learning a new language, 
discussing medical terms and concepts is best 
practiced with those with fl uency; therefore, the 
novice needs to seek out opportunities to engage 
in discussions rather than avoiding them. 

3.3.3.1    Taking Advantage of Aural 
and Visual Learning 

 In addition to all the strategies mentioned above, 
this type of student should audio record a summary 
of their notes and listen to the recordings on their 
way to work, while walking the dog, or while work-
ing out at the gym. The repetition involved in mak-
ing and listening to such recordings takes advantage 
of the multimedia effect of processing information 
using dual channels, both aurally (words) and visu-
ally (pictures) [ 44 ], and helps the student solidify 
and retain the material in a retrievable form. Greater 
comfort with the  material will help decrease anxi-
ety and increase confi dence walking into writing 
exams and other evaluative assessments.  

3.3.3.2    Slow Reading Rate 
 For learners for whom English is a second lan-
guage, either having immigrated to seek a medical 
education or having grown up in the United States 
in non-English-speaking households or communi-
ties, often notice that it takes them longer to com-
plete exams and to read and process information 
than their peers. This slow reading rate may also be 
seen in native English speakers (“slow proces-
sors”). Often such students have been tested and 

have received time accommodations on written 
tests. Students with a slow reading rate can partially 
overcome this defi cit through training by complet-
ing large volumes of practice test questions under 
timed conditions. It may be helpful for students 
with similar struggles to share their experiences, or 
even with faculty members who experienced simi-
lar challenges. 

 Such students need to become highly self- 
aware and develop a repertoire of strategies to 
ensure that they achieve their goals and meet com-
petency standards. In addition to all the study and 
test-taking strategies discussed above, the student 
or resident may need a mentor’s support to estab-
lish boundaries with others or give up other non-
academic tasks and responsibilities to preserve the 
necessary amount of protected study time.  

3.3.3.3    A Good Use of the Medical 
Educator’s Time 

 Much of what we have covered in this chapter 
can and should be done by the student working 
with a study skills coach or if one is available or 
competent peers who can function as tutors. The 
medical teacher’s role should usually be in iden-
tifying students who need help, structuring and 
monitoring the remediation process, and partici-
pating in making summary judgments about a 
student’s success in remediation. 

 As content experts, the medical educator must 
lend a hand when content is an issue. We recom-
mend content experts avoid telling information to 
students who struggle and instead facilitate the 
student’s learning through reviewing the practice 
questions the learner got  wrong . This is a practi-
cal and focused way for the medical educator to 
directly assist in the remediation of the student 
with insuffi cient medical knowledge. It allows 
the expert to focus on fi lling specifi c knowledge 
gaps and coaching active learning strategies. 

 The faculty coach should ask the student to 
rephrase the question to demonstrate understand-
ing of the concept being assessed. Have the 
learner explain why the given answer is correct 
and the incorrect answers are wrong to ensure 
factual knowledge is learned. Then work with the 
learner to identify keywords to help him or her 
develop the ability to distinguish salient informa-
tion from distracting facts. Encouraging the 
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learner to write their own multiple choice ques-
tion on a challenging topic actively engages the 
student in encoding, retrieving, and applying 
information to authentic scenarios [ 45 ]. Some 
course directors routinely have students write test 
questions as a study strategy.  

3.3.3.4    Determining When Medical or 
Neuropsychological Testing Is 
Indicated 

 All along the way, and especially if above recom-
mended remediation methods are not successful, 
consider cognitive or neuropsychiatric testing to 
look for new or undiagnosed learning disabilities 
from physical or mental illness. Signs of an 
underlying learning disability include prior diffi -
culties in school; uneven strengths such as scor-
ing high on physical science and biological 
science but low on verbal reasoning; diffi culty 
understanding and following instructions; trouble 
remembering what someone just told him or her; 
diffi culty distinguishing right from left; diffi culty 
identifying words or a tendency to reverse letters, 
words, or numbers; lack in physical coordination; 
frequent loss or misplacement of items; or diffi -
culty understanding the concept of time [ 46 ]. 
Other clues that neuropsychiatric testing would 
be helpful include head trauma; failure to achieve 
developmental milestones as a child, such as 
delayed language development; exposure to 
drugs, alcohol, or maternal illness   in utero    ; expo-
sure to chemicals, toxins, or   heavy metals    ; tics; 
  seizure disorders    ; substance abuse; strokes; and 
psychiatric disorders (see Chap.   9    ).    

3.4    Summing Up  

 We have illustrated road-tested effective reme-
diation strategies for the most common types of 
medical students presenting to our program with 
concerns about their medical knowledge. We 
describe an approach, which is tailored to indi-
vidual learners, closely supervised and includes 
deliberate practice, which is effortful, challeng-
ing, and supported with multiple sources of feed-
back and requires metacognitive awareness 
through self-refl ection.  

   Sam’s Story  
   Sam works closely with a mentor who helps 
her design a study schedule .  She is disgrun-
tled that she must take weekly quizzes ,  until 
she notices that her overall performance is 
improving and that her improved knowl-
edge base allows her to be more engaged 
on rounds ,  with patient care and in working 

with the resident teams .  She even received 
the second highest score on her Internal 
Medicine NBME subject exams .   

   Raj’s Story  
   With advice and support from his attending 
physician, Raj sought counseling and phar-
macologic treatment for his ADHD .  His 
studying has become much more effi cient 
and interactive ,  as he has begun creating 
visual maps and algorithms for everything 
he reads .  He no longer needs to stay up all 
night to get through the required material 
and is able to wake up early in the morning 
to run for 45 min before work .  Overall he is 
feeling less burnt out, and he has passed the 
remaining shelf exams .   

   Juan’s Story  
   Juan is frustrated that he must study more 
than his peers .  However ,  the time and repeti-
tion are paying off .  For Juan ,  taking notes , 
 recording his own voice explaining concepts, 
and listening to the recordings on his way to 
work have been most helpful .  He has begun 
sharing his struggles with a few of his class-
mates and has found them to be very support-
ive . They have been available to discuss 
concepts with him to reinforce what he is 
learning, and he has found the confi dence to 
engage more with the resident and faculty 
members on his teams.  Juan took a month off 
of clinical rotations to concentrate on prac-
tice questions prior to USMLE Step 2, and it 
paid off .  He was able to complete all of the 
questions and received an average score .   

(continued)
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3.5    Recommendations for 
Preventing and Addressing 
Medical Knowledge Defi cits 

3.5.1     At the Program Level  

•     Consider proactive introductory classes on 
study, cognitive, and metacognitive skills 
[ 47 ,  48 ].  

•   Encourage use of the school’s academic sup-
port to identify resources locally [ 49 ].  

•   Provide a list of the most appropriate reading 
material and access to question banks.  

•   Identify a pool of students, residents, and fac-
ulty who are skillful tutors and good role 
models.     

3.5.2     At the Individual Student Level  

•     Help the students develop a study schedule.  
•   Encourage openness, conscientiousness, 

dependability, individual curiosity, intellec-
tual engagement, and mastery of material.  

•   Warn against procrastination and effort and 
time invested in appearing competent.  

•   Instruct the students to focus on learning and 
understanding rather than just remembering or 
memorizing.  

•   Encourage the student to take written notes on 
reading and attend teaching and group study 
sessions.  

•   Consider having the student audio record their 
notes or a summary of their notes and listen to 
the recordings.  

•   Encourage students to learn the language and 
vocabulary of medicine by discussing ques-
tions that arise while studying with a knowl-
edgeable other.  

•   Find effi cient protected time to study.  
•   Identify most productive time of day for 

studying.  
•   Get at least 6 h of sleep per night.  
•   Limit caffeine and use medication 

appropriately.     

3.5.3     Test Preparation Advice  

•     Make liberal use of practice tests and practice 
questions.  

•   When studying from practice questions:
 –    If you fi nd you consistently narrow the 

answers down to two choices, you lack 
specifi city of knowledge in that domain. 
Read more.  

 –   Make sure you are able to rephrase ques-
tions, explain why the given answer is cor-
rect and the incorrect answers wrong, and 
identify the keywords.  

 –   Analyze and monitor the reasons why 
you get practice questions wrong. A 
knowledge defi cit? Why didn’t you know 
this material? Not enough time spent? 
Did you misread the question? Get dis-
couraged or anxious? Document lessons 
learned.  

 –   Track practice scores and document lessons 
learned.  

 –   Learn to manage time during exams.  
 –   Take practice tests in an environment that 

simulates the testing environment.  
 –   Review lessons learned about test taking 

before the exam.        

3.5.4     Test-Taking Tips  

•     Be familiar with the test format and content.  
•   Keep track of how long it takes to complete a 

certain number of questions.  
•   Practice answering the easiest questions 

fi rst.  
•   Do not to rush through any one question.  
•   If a question is taking more than 4–5 min, 

move on.  
•   During the fi nal 2 min of the time period, fi ll 

in answers to the unanswered questions.  
•   For long-format questions read the question at 

the end of the passage fi rst.  
•   Try looking at questions from both the big pic-

ture view and the detailed view.     
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3.5.5     Faculty Development 
Objectives  

     1.    Differentiate the presentation of medical knowl-
edge defi cits from other types of defi cits.   

   2.    Be able to interview learners to obtain infor-
mation relevant to designing a remediation 
plan.   

   3.    Be able to implement the three remediation 
plans for learners who fi t into those categories.   

   4.    Construct and implement a remediation plan 
from the study tip and test-taking tip lists for 
learners.          
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