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Dissecting the challenges of the anatomical 
sciences
• Anatomy foundational science in health curricula

• Students often struggle
• Fast paced, complex material, large volume, new 

terminology, spatial intelligence, etc. 

• Students often feel inadequately prepared for 
graduate-level anatomy (Farey JE et al., 2018).

https://www.thieme.com/



Assessing determinants of success in anatomy may identify 
areas where intervention can improve academic performance

• Knowledge of neuromusculoskeletal (NMSK) anatomy is critical for 
clinical practice in physical therapy (PT).

• Significant, positive correlation between course performance in 
anatomical sciences and USMLE Step 1 performance (Peterson and 
Tucker, 2005; Burns and Garrett, 2015).

• Few studies explore determinants of success and learning/study 
strategies outside medical education (Schutz et al., 2013).  



What are the determinants of academic 
performance in PT education?



Learning styles (VARK) are defined as a student’s way of 
responding and using stimuli in the context of learning

• Ineffective for assessing and predicting student 
learning, performance, and achievement (Farkas GJ 
et al., 2016; Husmann PR and O'Loughlin VD, 2018). 

• No significant relationship between the VARK and 
midterm grades in medical anatomy (Martinez EG 
and Tuesca R, 2017). 

• Changing study material to align with student 
learning style does not improve learning outcomes 
(Kolloffel B, 2012). https://www.mysimpleshow.com



Study and learning skills Include thoughts, behaviors, attitudes, 
motivation, and beliefs related to successful learning

• Learning and study strategies significantly related to academic 
achievement (Schutz CM et al., 2012).

• Can be used to enhance learning, create interventions, facilitate 
understanding by students and teachers

• Can be assessed by the Learning and Study Strategies Inventory 
(LASSI)



Learning and study skills significantly 
correlate with academic performance
• LASSI correlates with academic performance (Sleight and Mavis, 2006; 

Schutz et al., 2011, 2013; West & Sadoski, 2011; West et al., 2014).
• LASSI was predictive of 1st year college students GPA (Bender DS and 

Garner JK, 2010). 
• 5/10 LASSI subscales correlated with anatomy performance and 

USMLE Step 1 exams in medical students (Khalil MK et al., 2018). 
• LASSI was predictive of the National Board of Chiropractic Examiner 

Part 1 scores in 1st year chiropractic students (Schutz CM et al., 2013).

http://www.collegelassi.com/lassi/index.html



Time spent studying has also been shown to 
be a determinant of academic performance
• The amount of time a student spends 

studying impacts student success in a 
combined anatomy and physiology course 
vs. learning style (Farkas GJ et al., 2016)

• Most learning occurs outside of the 
classroom, when students study the 
material on own (McKee, 2002; Aquino, 
2011; Bulent et al., 2015) 

https://www.123rf.com/



Anxiety impacts course performance

• LASSI anxiety subscale positively correlated with 
exam scores in 1st y DPT students (Waite J. et al., 
2018).

• Nursing students with high anxiety had lower 
critical thinking skills than students with low 
anxiety (Suliman WA et al., 2007).

• Anxiety led to decreased academic performance 
and professionalism in medical students (Dyrbye LN 
et al., 2005 and Shanafelt T et al., 2002).

https://medicalxpress.com/news/2014-09-school-anxiety-children.html



Does prior anatomy knowledge impact course 
performance? 
• Students entering medical school with a Master of Science in Applied 

Anatomy performed better on USMLE Step 1 vs. those without 
(Fredieu and Snyder, 2015).



What we don’t know… 

• What has the greatest effect on achievement of 
academic performance in 1st y DPT students during 
their NMSK anatomy course?

• Learning and study skills?
• Time spent studying?
• Prior anatomy knowledge?
• Anxiety? 
• A combination? 



Specific Aims and Hypotheses

1. To determine the amount of time 
spent studying among 1st y DPT 
students in a NMSK anatomy 
course 

2. To investigate the association 
between exam scores vs. study 
skills, time spent studying, and 
anxiety in 1st y DPT students in a 
NMSK anatomy course

1. We hypothesize that 1st y DPT 
students will spend over 21 
hours/week studying for 
anatomy 

2. We hypothesize that the time 
spent studying will significantly 
and positively correlate with 
exam scores to a greater extent 
than study skills, while anxiety 
will significantly and negatively 
correlate with exam scores and 
time spent studying.



Specific Aims and Hypotheses

3. To determine whether study skills, 
time spent studying, prior anatomy 
knowledge, or anxiety are the 
strongest determinants of exam 
performance in 1st y DPT students in 
a NMSK anatomy course

4. To report exam performance and 
the distribution of time spent 
studying among students 
categorized by low, moderate, and 
high generalized anxiety, as well as 
high and low test anxiety among 1st

y DPT students in a NMSK anatomy 
course

3. We hypothesize that time spent 
studying and prior anatomy 
knowledge will be the strongest 
determinants of exam scores in 1st y 
DPT students in a NMSK anatomy 
course

4. We hypothesize exam performance 
will be the lowest among students 
with high test anxiety, and low and 
moderate generalized anxiety.



Methods

• PT 200A neuromusculoskeletal anatomy
• 1st year DPT course 
• 10 week long, June to August 
• Lecture, lab, small group
• Evaluations

• 3 written exams
• 3 practical exams 
• 4 quizzes 

https://www.facebook.com/UCSFSUPT/



Methods

• n = 48-50 student participants  
• Participation is voluntary
• Survey (Qualtrics) issued in 8th week 



Survey – Part 1a 

• Learning and Study Strategies Inventory (LASSI)
• Validated, reliable diagnostic tool
• 9-11 m to complete
• 10-scale, 60-item assessment

• Skill (information processing, selecting main ideas, testing strategies) 
• Will (anxiety, attitude, motivation)
• Self-regulation (concentration, self-testing, time management, using academic resources) 

http://www.collegelassi.com/lassi/index.html



Survey – Part 1b 

• Westside Test Anxiety Scale (Driscoll R, 2004) – measures test anxiety
• General anxiety assessment (need to pick one)

• State-Trait Anxiety Inventory for Adults (Spielberger CD et al., 1983) 
• State anxiety, defined by present state of anxiety
• Trait anxiety, defined by inclination towards anxiety

• Beck Anxiety Inventory (Beck AT et al., 1988) – overall measure of anxiety 



Survey – Part 2 

• Demographic information (age and gender-identity)
• The amount of time students spent studying per week

• 5 or fewer 
• 6-10
• 11-15
• 16-20
• 21-25
• 26-30 
• 30 or more

• Depth of neuromusculoskeletal anatomy knowledge
• A lot
• In the middle
• A little



Course Performance in PT 200A 

• 3 laboratory practical exams using cadaveric material 
• 3 written exams consisting of multiple choice, short answer, essays, 

and image identification
• Combined total exam score
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