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Would iPads with anatomy and physiology 
apps increase student learning in a small 

campus classroom? A campus librarian and a 
biology instructor at Penn State University 
c e r t a i n l y 
hoped they 
would. The 
Penn State 
Ha z l e t on 
C a m p u s 
L i b r a r y 
a n d  D e -
pa r tmen t 
of Biology 
purchased 
iPads that 
were pre-
l o a d e d 
with anat-
omy  and 
physiology 
app s  f o r 
the under-
g r a d u a t e 
anatomy and physiology curricula. During 
the first week of class, students received in-
struction about the use of library electronic 
resources related to anatomy and physiology. 
Students used the iPads in the classroom/
lab and borrowed them from the library to 
complete course assignments and study for 
exams.

Getting started
iPads and iPad apps are increasingly used in 

the health sciences field for a variety of pur-
poses.1-5 Practicing health professionals use 
them in the clinical setting for patient care 
purposes, while undergraduate health scienc-

es students 
use them 
d u r i n g 
their edu-
cation, par-
ticularly in 
a n a t o m y 
and physi-
o l o g y 
c o u r s e s . 
A recent 
study pub-
lished by 
Chandler 
May f i e l d 
et.al6 con-
cluded that 
the use of 
i P ad s  i n 
the anato-

my laboratory “aided learner engagement, 
achieved instructional objectives, and en-
hanced the effectiveness and efficiency 
of dissection education.” In a controlled  
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experiment, students using iPads during the 
lab were more engaged and spent less time 
waiting for instructor clarification. In addi-
tion, researchers noted benefits of mobile 
devices in the anatomy and physiology lab, 
including the flexibility to move about the 
classroom for greater ease of comparison 
between models and images.7

Previously, Penn State-Hazleton anatomy 
and physiology students identified different 
anatomy structures using CD-ROMs in desk-
top computers affixed to the end of each 
lab table along with physical anatomical 
models. Students found it cumbersome to 
interact simultaneously with the CD-ROM 
content and the physical anatomical models. 

Instructor use of new mobile technology 
slightly diminished this problem. The biol-
ogy instructor used one iPad with realistic-
looking 3-D apps of various systems in 
anatomy and physiology to display images 
on lab monitors for students. Due to cost 
constraints, the biology department was 
unable to provide iPads for student use.

Penn State-Hazleton’s l ibrary and 
biology laboratory have a history of col-
laboration, making physical skeletons and 
muscle models available to students. This 
collaboration works extremely well with 
the models used extensively by anatomy 
and physiology students. However, there 
are a limited number of physical skeletons 
and muscle models for student use, both in 
the laboratory and on reserve in the library. 
The ability to provide virtual models via 
iPads seemed like a natural progression of 
the existing collaboration. 

The main goal of the project was to pro-
vide anatomy and physiology students with 
technology-rich resources that would enable 
them to participate in class, complete course 
assignments, and improve exam scores. In 
order to achieve this, several objectives 
were established:

• to improve pedagogy in the anatomy 
and physiology laboratory,

• to improve assessment scores,
• to have students complete a course as-

signment that required the use of iPads, and

• to provide continued support of the 
technology (iPads and apps).

Moving forward with the 
collaboration
To fund the project, the authors applied for 
and received a National Network of Librar-
ies of Medicine (NN/LM) medical library 
project award.  iPads and health sciences 
apps (3D Medical: Muscle System Pro III 
and Skeleton System Pro III) were pur-
chased for the start of the fall 2013 anatomy 
courses. A recharging and reimaging cart, 
iPad covers, and carrying cases to protect 
the iPads were also purchased.8 A total of 
20 iPads were purchased: 12 iPads reside in 
the biology laboratory for in-class use, and 
8 in the library for 24-hour checkout. When 
in use in the lab, iPads are protected by 
Ziploc bags.9 The library technology liaison 
coordinated the procurement of equipment 
and installation of the apps.

iPad usage occurred on a regular basis 
in the laboratory with students working in 
groups of two. During the first lab session 
the biology instructor demonstrated app 
features, while students followed on their 
iPads. Subsequent lab sessions included 
the discussion and demonstration of library 
electronic resources available on the iPad 
via the lab Wi-Fi connection. 

Students used the skeletal and muscular 
apps to assist in the identification of bones 
and muscles in addition to the actions and 
attachments of muscles. The apps also gave 
students the ability to virtually dissect the 
body like no other CD-ROM program used 
in classroom instruction. The apps provid-
ed a 360° view of the systems under study. 
Students made cuts to the models with the 
swipe of a finger and removed muscles 
layer by layer to view deeper structures. 
iPad app images and physical anatomical 
models were easily viewed simultaneously. 

An added advantage of making iPads 
available was the use of iMovie by students 
to create short video clips of physical 
laboratory models, bones, and exercises. 
Students sculpted a clay muscle model 
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then used the iPads to create a video of 
their models.  One group member filmed, 
while others pointed out and identified the 
muscles. The video clips were loaded to 
a private YouTube channel for the course, 
which allowed them to review the content 
virtually without the constraints of lab or 
library hours. 

Project assessment 
Success of the iPad project was evalu-
ated using 
measurable 
o u t c o m e s 
b a s e d  o n 
the original 
four objec-
tives. Quan-
titative and 
qual i ta t ive 
metrics used 
to evaluate 
these objec-
t ives  gave 
the librarian 
and biology 
i n s t r u c t o r 
assessment 
data along 
with infor-
mation for future planning purposes. Quan-
titative measures included a student survey, 
course assignment, and exam scores, 
whereas qualitative measures comprised 
the biology instructor’s written observations 
during lab sessions.

The first objective was to improve 
pedagogy in the anatomy and physiology 
laboratory. It was noted in the instructor’s 
qualitative analysis that use of iPads in the 
classroom enhanced the student learn-
ing experience by allowing them to view 
images from iPad apps to compare the 
physical bones during the skeletal system 
labs. Students rotated bone images in three 
dimensions to help them see a more full 
view of each bone. 

For the muscular system, the iPad assisted 
students in identifying the detailed location 

of each muscle in comparison with deep 
and superficial muscles using the layering 
function of the Muscular Pro app. The app 
clearly indicated the origins and insertions 
allowing for precise placement of their 
clay versions on the skeletal models. iPad 
usage also increased student interaction. 
Two students shared the same iPad, thus 
preventing them from working alone during 
the lab period. 

Results from the quantitative student 
iPad survey 
(52 students) 
indicated the 
iPad  apps 
and v ideo 
assignment 
i n c r e a s e d 
the learning 
experience.  
Fifty percent 
of students 
reported that 
the skeletal 
and muscu-
lar systems 
would have 
been hard-
er to learn 
without the 

iPad, and 52 percent stated that iPad apps 
made it easier to study for exams. Finally, 65 
percent of students believed the iPad video 
assignment helped them learn the material in 
the lab. Student comments include: 

The video assignment helped by hav-
ing the group know the locations of 
each muscle before recording actually 
began.  In a way it ‘forced’ us to know 
what we were talking about.

The iPads were a great way to study the 
lab material when I couldn’t get into 
the lab. It gave me hands on learning 
without being in the lab.

I found the video assignment both 
fun and helpful. It was an interesting 

Screenshot of the 3D Medical: Muscle System Pro III app.
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way to combine hands-on work and 
memorization.

The second objective was to improve as-
sessment scores. The first and second exam 
scores were compared with those from the 
last four years. There was not a significant 
improvement between 2013 and previous 
years. In fact, there was a slight decrease in 
exam scores (1.6% and 1.2% respectively) 
between 2012 and 2013. The authors wonder 
if exam score differences would have been 
even greater if iPads had not been used.

The third objective was student comple-
tion of a course assignment that required 
the use of iPads. All students successfully 
completed the video assignment with an 
average score of 96.4%. 

The last objective was to provide con-
tinued support of the technology (iPads 
and apps). The library technology liaison 
routinely performs updates and the biology 
instructor continues to seek new relevant 
apps.

Final thoughts 
Use of iPads and apps by anatomy and 
physiology students does improve active 
learning both in and outside the classroom.10 

The Penn State-Hazleton iPads are now 
technology de rigueur in the anatomy and 
physiology courses and in the library. Based 
on the results of the student iPad usage 
survey, many students believe the iPad to 
be an excellent tool to enhance learning in 
anatomy and physiology courses. In addi-
tion, several student comments influenced 
future design of the course. The biology 
instructor will require students to explain 
the functions of the muscles in addition to 
the location during filming of the video, and 
zoom in more closely on the muscles.  

The outcomes of this successful col-
laboration include: improved in-classroom 
pedagogy, 100% completion of the course 
assignment, and ongoing support of the 
iPad project from the Penn State-Hazleton 
Library and Biology Laboratory. We did not 
encounter any major challenges or setbacks 

during the project and would encourage 
other universities with similar courses to 
embrace the use of iPads. The successful 
implementation of the technology coupled 
with the enthusiastic student response and 
documented improvement to pedagogy and 
learning helped meet Penn State-Hazleton’s 
goal of being student-centered by providing 
excellent educational experiences.
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